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INTRODUCTION

NATURAL COMMUNITIES are recurringassemblages of plants and animals found in paati@hiysical
environments. New Hampshire is a mosaic of natooahmunities, encompassing habitats as varied as
alpine meadows, riverbanks, forests, tidal marsheads, and cliffs. Communities range from common
and widespread types that cover hundreds or thdssah acres across broad areas of the state, to
uncommon or rare types that are small and redfrittea specific part of the state, such as the &Vhit
Mountains or Seacoast region.

Across much of the landscape, a few forest typesi fa matrix, with other natural community types

occurring as patches embedded within that mat@chEhatural community type occurs in specific agi

in the landscape, such as wind-exposed rocky swsmamihigh elevations, or muddy coastal river shores
flooded daily by tides. Natural community types wavith changes in physical settings, resulting in

predictable patterns across the landscape.

Each community has a distinct set of environmerdalitions that support certain species adapt¢aose
conditions. For example rich mesic forestypically has a canopy of hardwoods such as soggule and
white ash underlain by Dutchman’s-breeches, blimslo, and certain other plants, animals, and mésob
This natural community occurs on moist soils ergtthwith nutrients, and many of the species present
grow only under these conditionBitch pine - scrub oak woodlandsn contrast, develop on extremely
dry, nutrient-poor sands and gravels, and are cteriaed by drought- and fire-resistant pitch pisesub
oak, lowbush blueberries, and a variety of rarehs@nd butterflies that depend upon these plards an
conditions.

Classifying natural communities is a useful wayiefwing the landscape because it allows us tolldils&
broad range of complex interactions between orgasiand their environments into a limited number of
units. Three primary characteristics distinguisturel communities from one another:

* plant species composition;
 vegetation structurg.g., forest, shrubland, or marsh); and
 a specific combination of physical conditions (gveater, light, nutrient levels, and climate).

Natural community types are usually defined in temwh plants because they are relatively easy tdystu
often compose the physical structure to which notsér living things respond, and are sensitivedattirs

of physicaland biological conditions in the environment. Sincamlcommunities often correspond closely
to distinct assemblages of other types of organisi@isiral communities can be used as “coarsediltbat
“capture” many of the species and processes inctimemunity even if they have not been specifically
identified.

WHY CLASSIFY NATURAL COMMUNITIES?

Classifying natural communities is fundamentallagmatic: people need a way to sort out, understand,
and communicate about nature’s complexity in otddse good stewards. In fact, humans have cladsifie
the land in one way or another for thousands ofsygmorder to identify where food, medicinal prand
other resources could be obtainkthdern demands for resources and land have intetisHe pressure on
natural landscapes, and society has become inogbasioncerned about protecting biodiversity. One
approach to protecting biodiversity is the identfion and conservation of natural communities.ulst
communities can be thought of as the natural arevtzere populations of different species interact,
respond to selective pressures, and continue ttveevtf these natural contexts can be protected and
maintained, many other forms of life will benefif;they cannot, the species they contain may be in



jeopardy.

Classification of natural communities attempts &satibevariation and pattern in the landscapeand
gives usa powerful way of lending context to a site Classifying the landscape into discrete natural
communities allows us to: (1) compare one areatdheer and say something about how they are similar
different, (2) determine whether the vegetationaaf area is common or uncommon, (3) know if the
community is a big or small example of its type), identify the combination of circumstances thaely
affect the organisms present, and (5) infer how agament and stewardship may influence the species
present. Ultimately, classifying natural commurstiprovides a tool to help develop conservation and
management strategies that ensure the survivdll species.

CLASSIFICATION APPROACH AND LIMITS

One of the primary challenges in identifying andatéing natural communities is that vegetatiortgras
are influenced by a spectrum of ecological facthat operate at multiple scales. However, it is thi
spectrum of factors that shapes the differencewdsst natural communities. Below we describe our
conceptual approach to classification issues (3stoe, size, scale) and relationships of this dlaation
system to other systems.

SuccessionThis classification strives to define both lateaessional species associations and those that
are maintained in earlier successional stages tyaladisturbance (e.g., fire in pine barrens andacky
ridges and flooding in alder thickets or river chels). Other early successional occurrences orethos
significantly disturbed or manipulated by humansynb& difficult to classify based solely on current
vegetation composition, particularly for upland dsts. In these cases, the best indicators of future
conditions may be soil attributes, landform, antd-successional dominants in the understory.

Size. Different communities have different size ranggéeme communities tend to cover large areas and
form the “matrix” of a landscape. Other communitéee imbedded in this matrix as large or small fpegc
This natural size range must be taken into accanein assessing the quality of a particular occueef

a natural community.

Scale and comprehensivenessdeally, a classification system would be compreiiee, have similar
magnitudes of variatiomvithin community types, and reflect distinct and defirablfferencesbetween
community types. However, no classification systeam perfectly reflect community diversity in the
landscape. This is due in part to limitations im kmowledge. Some types are too broad and poofipeke

to account for real variation seen in the fieldngomay be too fine and specific; and some typesiarply
missing because they have not yet been descrihgd (Bost deepwater aquatic marine, riverine, and
lacustrine communities). Although these inhererdlescand knowledge limitations exist, this manual
provides our current best attempt at a comprehendassification scheme, and it can be modifievas
learn more.

Data analysis. The data available for classification vary in giignand quality depending on the
community being defined. Each community descriptiothis document notes sources and gives litegatur
references to equivalent or related community tytpas have been described in NH, when possible.yMan
communities were delineated from quantitative asedy of large data sets using TWINSPAN,
DECORANA, and CANOCO (Hill 1979). The remaining comnities were delineated by comparing sets
of data manually (i.e., by constructing and intetipmig “raw” vegetation tables to compare data). €rak
together, these data consist of thousands of viegetplots collected by the New Hampshire Natural
Heritage Bureau and its collaborators, as well rasnfliterature sources. A classification confidence
ranking system was devised to indicate the relatbeistness of data supporting community concepds a
descriptions (see Classification Format section).

Other classification systemsMany other classification systems for habitatsecdypes, and communities
have been employed in New Hampshire. These ingueldous New Hampshire Natural Heritage Bureau
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classifications (Rawinski 1986; Sperduto 1994; 8ptr 1997; Sperduto 2000; Nichols et al. 2001,
Sperduto and Nichols 2004) and community descrigticesulting from research on particular habitats
within certain regions of the state (Leak 1982;chier 1991; Smith 1992; Fincher and Smith 1994; and
others cited in this document). Significant natieszale classifications include the Society of Aroan
Foresters (SAF) cover types, U.S. Forest Serviaddgacal Land Types (ELT), U.S. Fish and Wildlife
Service’'s wetland classification (Cowardin et @.7%), and the U.S. National Vegetation Classifaati
System (NVC) maintained by NatureServe in collaborawith the Ecological Society of America. The
NVC is periodically revised in part on the basis mbre specific natural community classifications
developed at the state level by natural heritaggnmms (including NH). The “association” level tiet
NVC is somewhat more broadly scaled and less spégitoncept to the natural communities descriined
this document. The NVC has been adopted by ther&e@eographic Data Committee for use by all
federal agencies.

Relationships to soil types.The scale of natural community types is usuallgrser than that of most
mapped soil types, such that the extent of sewdgfihed soil series polygons might correspond ® th
boundary of one community occurrence. Some soksymowever, particularly wetland soil series, are
more broadly defined and may directly correspondnttividual communities. Soil descriptions in this
manual usually include texture, drainage class,fartdity attributes rather than identified soéries. We
hope to develop more specific relationships witih series in future iterations of the classificatio

NATURAL COMMUNITY SYSTEMS

Particular associations of natural communities aggaly co-occur in the landscape and are linkeda by
common set of driving forces, such as landfornmding, soils, and nutrient regime. These are redeto
asnatural community systems Systems are at an appropriate scale for manyeceatson applications,
including mapping and predictive modeling, correggence to wildlife and wildlife habitats, and asedt
conservation targets in conservation planning. Téeay be used as a tool to track locations and cempa
entire sites without having to refer to all comniigs at a site, particularly when these communitiesy
intergrade and be difficult to map. They allow gethelassification of a system when detailed infation

is not available or detailed surveys are not fdasiBystems can provide a more practical scale for
conservation planning and site comparisons. Finaljgtems can sometimes make more suitable mapping
units than communities for integrating wildlife acpence data and habitat needs with plant infoionati
for example in the case of a kettle hole bog systieat contains multiple peatland communities. The
classification and mapping of exemplary natural samity systems can therefore be effective at
identifying high priority conservation targets. Né¥ampshire’s natural community systems are listedl a
described in Natural Community Systems of New HaritpgSperduto 2011) and on the NHB website.

Natural community systems may be a more appropléstel of vegetation classification for people that
have relatively little experience with plants, ven simply using the broad classes of communities
systems, such as floodplain forests, talus slogas,rocky ridges, is a way to begin grasping tiverdity

of landscape types that strongly influence vegetatSuch landscape categories can be found inigheth
levels of this classification’s table of contents.

FIELD IDENTIFICATION OF NATURAL COMMUNITIES

You do not need to be a botanist to identify mahthe natural communities in New Hampshire, but you
do need a modest level of familiarity with plant&la working knowledge of the state’s common flana

the ability to identify (“key out”) some of the BEommon plants. Fortunately, excellent field gaidee
available. For common or rare herbs and shridesycomb’s Wildflower GuidéNewcomb 1977) has a
simple, user-friendly identification system. Altlghuit does not cover trees, ferns, grasses, sedges,
many aquatic plants, other manuals are availabl¢hfese groups. Some plants do require more inhdept
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botanical knowledge, however. For some hard-totifleplants and communities, you'll need to use
botanical manuals, review plant collections at hagh or consult an expert.

Spending time in the field with knowledgeable peophn rapidly expand your identification skills veeal
groups in the state offer short courses or semiaarsiildflowers and natural community identificatio
including the New England Wild Flower Society, Ssgifor the Protection of New Hampshire Forests,
Audubon Society of New Hampshire, University of Névampshire Cooperative Extension, the NH
Natural Heritage Bureau itself, and a variety dials (such as the University of New Hampshire and
Antioch University).

In many cases you can visit exemplary natural conities on your own. Many good examples of
communities are on public lands or private landthwiublic access. Most of the natural community
descriptions in this classification include spexlfications of good examples. Additionally, the Nidtural
Heritage Bureau’s website features an extensivefisites where exemplary natural communities rame
plants can be visited (see the Visiting NH'’s Biasity guides at www.nhnaturalheritage.org).

EXEMPLARY NATURAL COMMUNITIES

The Natural Heritage Bureau places particular ersishan and gives conservation priority to “exemylar
natural communities. For rare natural communitakpccurrences are considered exemplary. For more
common community types, only the best examplesdasggnated exemplary. In general, high-quality
natural communities have experienced relativelyelihuman impact. These exceptional conditions are
desirable, because they are most likely to suppberigreatest variety of native species and theogazl
processes on which they depend. However, an uptardt or wooded swamp need not be “old growth” to
merit exemplary status. They typically have a raofyfeatures that distinguish them, such as asiuite of
characteristic species, natural regeneration wittdnopy gaps, multiple age classes, diverse pHysica
structure, abundant snags and fallen woody debtes;t soil processes, and little direct evidentchuman
disturbance. Exemplary natural communities represeany of the best remaining examples of New
Hampshire’s flora, fauna, and underlying ecologmalcesses. The NH Natural Heritage Bureau idesstifi
and documents these exemplary communities, to tthek condition and inform the public of their
conservation value.

CLASSIFICATION FORMAT

Each natural community description is divided idtstinct sections. Below is a brief explanationtloése
sections, and what information to expect in each:

COMMUNITY NAME: The common name of the natural community, ofteferring to the geographic
region (e.g., Appalachian), primary associated taalir landform, and dominant or characteristimfda
Following the community name in parentheses iNagiral Heritage Bureau’s rarity rank, assignethat
state level (indicated with an S) on a scale of tmdive. A “five” indicates that the community is
demonstrably secure in the state (esyigar maple - beech - yellow birch forestse S5). A “one”
indicates that the community is critically impedlén the state, generally having only one to five
occurrences (e.gsycamore floodplain forest@re S1). See Appendix 1 for a complete explanatibn
ranking definitions. Natural community names arétem inbold italic font in the text.

GENERAL DESCRIPTION Summary or “word picture” of the main charactedstiof the natural
community, including important ecological attribsitge.g., flooding, fire, erosion, geology, hydrolpgnd
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soil characteristics). Similarities and differendascomparison to related natural communities dse a
noted where applicable.

CHARACTERISTIC VEGETATION: List of the dominant and diagnostic (charactarjstlifferential, and
indicator) species. In most cases, the italicizeiéndific name of a species is followed by the camnm
name in parentheses [e.gysimachia borealigstarflower)]. Rare species are noted withaaterisk (*).

VARIANTS: Variants describe a finer level of classificatisithin a natural community type, where the
differences are not substantial enough to be djstihed at the community level. A variant of a maltu
community is analogous to a subspecies of a spetlesy are environmentally based (as opposed to
successionally based) on factors such as relativiétypr vegetation differences or shifts in soil éypA
variant might reflect a shift in dominant tree dpsavhere the understory vegetation remains idaltc a
shift in abundance of one or more species and sporaling environmental conditions. For example, a
high-elevation variant osugar maple - beech - yellow birch fores floristically similar to lower-
elevation examples but has higher percent covebandass of understory species, particularly fewit)
lower tree-canopy cover and biomass.

CLASSIFICATION CONFIDENCE A number (1, 2, or 3) or range of numbers (ile2 or 2-3) is assigned to
each community to reflect the classification coafide and robustness of data that support the coitynun
concept and its description. These numbers areatbfis follows:

1. High confidence. Classification is based on quatitié analysis of verifiable field data (plots,
species lists, and associated environmental infiboma consisting generally of more than ten
samples that have been compared to similar comyntyies. Samples are generally from different
community locations or sites.

2. Moderate confidence. Classification is based onenlnited field data in terms of number of
samples (generally 5-9) and/or level of quantitatietail or analysis.

3. Low confidence. Classification is based on few damfl—4), largely qualitative field descriptions
and analysis (i.e., species lists with little abamce information), or has other data limitations.

It is occasionally acceptable to have fewer samtiies those stated above for a given level when the
occurrences sampled are very large, the environmettvegetation are distinct, and/or the community
type is corroborated by well-described vegetatiges in other states. For example, New Hampshise ha
only two largepitch pine - scrub oak woodlandccurrences, but they are distinct and corrobdrate
descriptions from other states. All community dgg@wns in this guide are based solely on data fiew
Hampshire occurrences with known locations.

DISTRIBUTION: Description of the community’s distribution in WeHampshire, using ecoregional
subsections or geographic regions/features (sagrdsgl and 2, pages 12-13). Includes elevationerang
where appropriate. Known good examples in New Haingsre listed when possible.

SOURCES Information sources used in the development ainahcommunity descriptions.

For each natural community description, theredsstribution map indicating its relative abundamgthin
different ecoregions in the state. Three symbdiepas occur on the maps: dark gray, light gray, lsaidh
(see legend below). Dark gray represents the contymiprimary distribution. This is not to be costed
with rarity. All communities have a primary disthion in the state, regardless of rarity. Lightygra
indicates subsections in which the community isyomtcasional and relatively less abundant than its
primary distribution. Hatch indicates uncertaintymay be present in these subsections, but itaroeece

is not documented.
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Legend for natural community distribution maps.

Natural community’s primary distribution
Natural community is occasional and relatively labsndant than in its primary distribution.
Natural community may be present, but occurrenceiiently undocumented.
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PATTERNS IN THE LANDSCAPE:
THE NATURAL DIVISIONS OF NEW HAMPSHIRE

The landscape can be viewed at many spatial scétes+broad regions that cross state borders or even
entire continents to individual natural communitibat occur at a local level. As we shift focusnfrone
scale to another, different patterns in the langledzecome apparent. The pattern we see dependsioth
what features we choose to emphasize (i.e., pHysidaiological), and on which factors have theagest
influence at a given scale.

Distinct biophysical units are defined based on lomations of physical features, such as climate,
landforms, and soils, with patterns observed fotdgical features, such as the distribution of ¢reed
other species. In this section, we review the mplysical and biological patterns in the landscapé, the
ten biophysical units (ecological regions) that@eéned for New Hampshire. These ecological regiare
referred to throughout this document in natural mamity distribution descriptions.

CLIMATE AND REGIONAL VEGETATION PATTERNS

Most New Hampshire plant species have broad gebgrapnges centered in one of four different North
American climate regions: arctic-alpine, boreamperate, and coastal plain. Some plants occupy only
particular portions of a climate region. Other pgamight not fit a specific region at all; theselude
species found throughout North America or the rarthhemisphere, non-native plants, and plants with
unique or unusual distribution patterns.

ARCTIC-ALPINE

Plants in New Hampshire’s arctic-alpine region r@sricted to alpine and subalpine peaks aboved4{00
in elevation, with a few occurring on lower elewaticliffs, in ravines, and along rivers in the mtains.
Most of these plants also occur in other alpinasua northeastern North America, but are sepafabeal
their primary ranges in northern Canada. Examplesarctic-alpine region species include Bigelow’s
sedge*, alpine blueberry, and highland rush. A épecies are endemic to northeastern North Ameaiua,
one, Robbins’ cinquefoil*, occurs only in the Whilountains.

BOREAL

The boreal region encompasses the great northaifecdorest, extending from Alaska to eastern Ckna
(similar boreal forests occupy northern portionEafrope and Asia). In New Hampshire, boreal region
species occur from the White Mountains northward] an peatlands throughout the state. Boreal region
plants include balsam fir, black spruce, paperhpitarch, and quaking aspen. Numerous species /m Ne
Hampshire are restricted to the southeastern podfahe North American boreal forests, or occupy t
transition zone between boreal and eastern decgdimvests, including red spruce, red pine, northnite
cedar, sheep laurel, and rhodora.

TEMPERATE

The eastern temperate region is located southeobtireal forest and east of the Great Plains, ea ar
coincident with eastern deciduous forest. In Newngshire, temperate region species occur througheut
state, below 2,500 ft. elevation in forests andlamets. Most New Hampshire species with temperate
distributions occupy particular sub-regions or o$ of the eastern deciduous forest. Hemlock,oyell
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birch, white pine, sugar maple, American beech, meaple, and black cherry occur throughout New
Hampshire. Oaks, hickories, and dogwoods, reprateatof Appalachian or central hardwood species,
occur mainly in central and southern parts of thees

COASTAL PLAIN

The coastal plain occupies a band 10 to 100 milieke valong the Atlantic and Gulf coasts. In New
Hampshire, coastal plain species occur in the Setaegion, and at low elevations in the Merrimack
River Valley and the Lakes Region. Most are wetlandand plain species, including Atlantic whitelae
dwarf huckleberry*, sweet pepperbush, beach gragsitjen heather*, and Virginia chain fern. Many of
New Hampshire's coastal plain region plants are cgiruncommon.

LANDFORMS

The overall shape of the land surface is the prodfimillions of years of upheaval, erosion, angeated
glaciation of ancient rock formations. As the géasi advanced and retreated, they eroded bedrock and
modified the distribution of the loose rock fragrteeand sediments collectively known as surface siepo
Together, bedrock and surface deposits determiaeshiape of the land. Landforms affect the flow and
storage of water and modify local climate condisiom turn, water flow and storage, along with loca
climate conditions, influence soil characteristi@sd vegetation. Finally, soil characteristics sgtgn
influence plant species composition and cover, teaiures that are important in distinguishing ratur
communities.

BEDROCK

Bedrock determines the shape of the landscapejsyekposed on only a small percentage of New
Hampshire's surface area. Close examination oktate’s bedrock reveals a complex mosaic of differe
rock types. Three bands of bedrock, oriented framheast to southwest, occupy north, central, and
southeastern New Hampshire. The southeastern Haratlo is the oldest, up to 650 million years old.
Bedrock in the northern part of the state is of enmcent origin, 520 to 475 million years old, caht
region bedrock is even younger, 455 to 365 miljears old. Within each band are smaller, more tecen
igneous intrusions formed by molten material. A mvarwet climate prevailed during most of New
Hampshire’s 650 million year geologic history, elivadp erosion to produce large masses of surface
deposits prior to glaciation.

GLACIATION

Glaciers first covered New Hampshire 1.6 millionagge ago, marking the first in a series of glacial
advances and retreats during the Pleistocene epbellast glaciation period ended 10,000 to 11 y34rs
ago, after the retreat of the Wisconsin Age iceesh@ontinental glaciers removed less than 206ffthe
land surface in most parts of the state, but gougkel basins from weakened areas of bedrock, ptlicke
rocks from fractured ledges, smoothed hills ande®] and transported and re-deposited surface iedater
At high elevations, alpine glaciers further erodled landscape, scooping steep-walled, U-shapedeaswvi
called cirques into mountainsides. Prior to glacigtthe rugged White Mountains likely resembled th
smooth, rolling skyline of the present-day Smokyudtains of North Carolina.
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SURFACE DEPOSITS

Surface deposits—mixes of boulders, stones, colipkevel, sand, silt, and clay—cover most of New
Hampshire’s bedrock. Three types of surface depasitur in the state: ice-deposited glacial tilgtev-
deposited sediments, and other deposits formed alifimd after glaciation. Surface deposits strongly
influence soils and plant communities.

GLACIAL TILL

Glacial till covers most of New Hampshire's landseand consists of extremely variable mixes ofeston
gravel, sand, silt, and clay dumped by glacierd.cain form from deposits pushed around and consgis
under a glacierb@sal till) or from material deposited on the ground insiuext to, in front of, or on a
glacier during its final down-wastinguflational till). Basal till is compact and often hahardpanlayer
that may impede the movement of water or penetratioroots. Ablational till usually consists of keer
sediments. Tills are found across the New Hampdhinescape, on high and low slopes of hills and
mountains and in high-gradient drainages in nawvalleys.Drumlins are elliptical hills formed from till,
typically with a steep face on the lee-side of theection of glacial travel. They are most comman i
central and southern New Hampshire. The baseauaildrs are often characterized by compact bagal til

WATER-DEPOSITED SEDIMENTS

New Hampshire's lowlands are comprised of sedimeefsosited in rivers, streams, lakes, and marine
environments during glacial retreat. Many of thagaatic environments are now smaller, or have drfed
entirely. This type of sedimentation continues lies tday, but is less extensive than during theiglac
period.

The particle size of deposited sediments is detegthby water velocity and turbulence. Cobbles, estpn
and gravels settle to the streambed in turbulen¢latively high-velocity conditions. Particles sdnd, silt,
and clay are smaller; they settle only as floodssile and stream velocity decreases. Changeswn flo
volume and velocity produce layers of differentesizsediments called stratified deposits. Sedimseits
down in stream or river environments, called fllida alluvial deposits, are mostly coarse, randirmmgn
cobble to silt. By contrast, lakebed sediments isbnwostly of silt and fine sand. Near-shore marine
deposits consist of silt and clay.

Fluvial deposits include ice-contact sediments dépd inside or along the margins of a melting iglac
and sediments deposited beyond the terminus aaegl Ice-contact deposit landforms include eskers
kames. Eskers are long, narrow, sinuous ridgetatified sand and gravel that formed in a strehanoel

inside or along the margin of a melting glacierm&s are irregularly shaped ridges, hills, or tersacf

stratified sediments formed in meltwater pocketthinia glacier, or in streams along the edge dhaier.

Kames that formed along the margin of a glaciercatted kame terraces. These typically flat-toppad

steep-sided terraces are a common landscape féatoaay's river and stream valleys.

Melting glaciers fed rivers that transported angadited large amounts of coarse and fine sediments
downstream. The sediments settled and formed ohtwaposits in major river valleys, on glacial lake
plains, and in river delta areas. Occasionally kdoaf ice were stranded and partially buried bynash
deposits. These blocks eventually melted, formietl« holes in the landscape. Lakes and ponds now
occupy many of these depressions.

As the glaciers receded, wind-blown dunes formechelwater levels dropped and exposed sandy deposit
along the margins of glacial lakes and on outwdamg. Today, active dunes occur only along thestoa
and along a few sandy river terraces of the MerckriRiver.

Floodplains are flat areas bordering a river. Dyiflood events, water spreads over the floodplslimys,
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and deposits gravel, sand, silt, and clay. Riverates are historic floodplains formed during ghaci
meltdown periods, or more recently due to channigkation or downcutting. Sand and silt are the most
common deposits forming floodplains and river teesg although coarser outwash or kame materials may
occur adjacent to existing rivers. Oxbows are nayiaften curved depressions in a floodplain, rentsa
former river channels left behind after a rivermtpad course. Ponds sometimes occupy oxbows.

Glacial lakebed deposits consist of clay, silt, diné sand that settled to the bottom of historiacial
lakes, temporary bodies of water created behincicdebris dams. Eventually the ice and debris dams
failed, the glacial lakes drained, and glacial mater streams deposited material on top of theialac
lakebed deposits. Deep fluvial and lake sedimergsexposed on steep terrace slopes of the existing
Connecticut and Merrimack Rivers.

Marine sediments characterize some coastal lowlandsvalley bottoms of New Hampshire. Much of the
landscape that is now above sea level in the doasggon was underwater when the glaciers were
receding, as the land had not yet rebounded fragthciers’ weight. Fine silt and clay sedimentseve
deposited on the seabed, and in many places coatwash deposits covered the marine deposits. Becau
marine silts and clays impede water infiltratiord anot penetration, wetlands are common in areasavh
marine deposits are near the ground surface.

OTHER SURFACE DEPOSITS

Small areas of the state’s landscape are composedneral materials that originated from sourctseo
than water or glacial deposition. Talus is a slgpimass of debris derived from rock that fell frordliéf. In
most cases the cliff still rises above the talug,ib some cases the cliff has largely wasted aveaying
only a boulder-strewn slope. Scrémms like talus but from smaller debris (less thzi). Bedrock
exposures are found in areas where till was eitloerdeposited, or where the till was very shallowd a
eroded away. Such exposures are frequent on comeewtain ridges and some summits. Felsenmeer
describes areas of frost-shattered stony debrtsott@uir in the alpine zone. Landslides are avalesidf
rock, soil, and other debris on steep mountainedop landslide typically eliminates all vegetationits
path and creates a debris cone of mixed rubblts hase.

SOILS

New Hampshire’s soils developed from bedrock antasa deposits following the retreat of glaciereeT
percolation of water, physical and chemical weathieof rocks and sediments, and the actions oftplan
and animals all modify the parent material to f@wil. Soils provide plants with a substrate forvgito and

a source of water and nutrients. As biophysicairenments, soils encompass mineral and organicematt
fungi, bacteria, invertebrates, plant roots, arfttobrganisms. Soil properties vary with climassdform,
topographic setting, surface material, and waterement.

Water movement through soil is dictated by the’'sairainage class. Soil drainage is a function of
topographic setting and physical soil propertieshsas texture, density, and porosity. Water rematrar
above the surface for most or all of the year potgraphic depressions with restricted outflow orsoiis
with low porosity. Conversely, water remains wedldw the surface on steep slopes or in soils wiigh h
porosity. The Natural Resources Conservation Sereitegorizes the former as poorly or very poorly
drained, and the latter as excessively or somewkeassively well drained. Intermediate drainagessa
include well drained, moderately well drained, aothewhat poorly drained.

ECOLOGICAL REGIONS: SECTIONS AND SUBSECTIONS

Ecological regions are useful large-scale natuinakidns that can be defined based on variatioplant

18



distributions and variation in aspects of the ptgksenvironment such as climate, landforms, anid.sbhe

U.S. Forest Service has extensively studied andpethphese divisions (Keys and Carpenter 1995) as a
hierarchical system of progressively smaller unitsree regional Divisions are defined for the easte
United States, two of which occur in New Hampsl{iddarm and Hot Continental Divisions). At a finer
scale, New Hampshire contains three division sastiovhich typically range across several stateg Th
three sections in New Hampshire are: (1) the Lowew England section, (2) the Vermont-New
Hampshire Upland section, and (3) the White Moumtction (see Figure 1). Each section breaks into
subsections, the next smaller natural divisionoediag to finer-scale physical and biological #ftities.
There are ten subsections in New Hampshire. Eatttoreand subsection is briefly described below.

LOWER NEW ENGLAND SECTION

The Lower New England section covers the southeasitéerd of New Hampshire. It is composed of three
subsections: (1) Gulf of Maine Coastal Lowland, @)If of Maine Coastal Plain, and (3) Sebago-Ossipe
Hills and Plain.

The Gulf of Maine Coastal Lowland subsection is a narrow zone along the immediatestcorhis
subsection is characterized by low topographiefelnd is underlain by metamorphic bedrock, inaigdi
schist and gneiss. The Atlantic Ocean has a sggmfimoderating effect on the climate of the sutisec
Soils in this part of the state are mostly sandy emarse textured, although silt and clay soilsnafine
origin are common in lower landscape positions.alitharshes, dunes, beaches, and rocky coastline are
features restricted to this region.

The Gulf of Maine Coastal Plain subsection occupies most of the southern portighi® section in New
Hampshire, excluding the area immediately adjatenhe coast (see above). Soils are moderately deep
tills deposited by glaciers, and are underlain bthkigneous (e.g., granite) and metamorphic (grenss
schist) bedrock. Glacial drumlins are common irstpart of the state, resulting in this subsection’s
characteristic rolling topography. The large Memirk River valley, filled with glacial outwash ankhgal

lake deposits, is a distinctive feature of thissadtion.

The Sebago-Ossipee Hills and Plairsubsection is characterized by rugged, mountainopegraphy
interspersed with numerous lakes and glacial outwlestures. An unusual geologic feature of this
subsection is the ring-dike of the Ossipee Rangpctwis carved from an ancient collapsed volcamang
this range its notable circular shape. Other dititre features are numerous hills and ridges ofiglaill,
extensive plains of glacio-fluvial deposits, lasgetlands, and many of the state’s largest natakad.

VERMONT-NEW HAMPSHIRE UPLAND SECTION

The Vermont-New Hampshire Upland section coverssthehwestern portion of the state. From its highes
summits (reaching over 3,000 ft.), this sectiormgarily slopes southeastward to its boundary with th
Lower New England Section. It is a sloping plategsected by steep, narrow valleys and underlain by
granite, gneiss, and schist. This section is divigo four subsections: (1) Sunapee Uplands, {23bdro
Inland Hills and Plains, (3) Vermont Piedmont, #apNorthern Connecticut River Valley.

The Sunapee Uplands Hillsboro Inland Hills and Plains, and Vermont Piedmont subsections are
characterized by isolated hills and peaks of hegsistant rock (mostly granite) commonly referrecas
monadnocks. Numerous small lakes and narrow vati®ams are scattered through the area, and daumlin
are distinctive glacial features. Soils are tygicahallow and stony. The metamorphic bedrock (litesgl

and schists) of the Vermont Piedmont subsectioldyigner textured soils with higher nutrient stathan
soils of the Sunapee or Hillsboro subsections (eixtlee extreme western border area of the Sunapee
subsection). This enrichment is reflected in theagosition and distribution of plant communities.

The narrowNorthern Connecticut River Valley subsection, like the Merrimack River Valley to thast,
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is filled with glacial outwash and glacial lake dsjis that abut lower slopes of adjacent hills coseg of
glacial till. Over time, the processes of erosiod aedimentation have formed distinctive riverdees in
these glacial deposits. There is much metamorpbitrdek in this section, which weathers to yieldssoi
with relatively high nutrient status.

WHITE MOUNTAIN SECTION

The White Mountain section includes all of the VEhNMountains and the hilly country of northern New
Hampshire. Elevations range from about 1,000 fover 6,000 ft. This section has three subsectiijs:
White Mountain, (2) Mahoosuc-Rangeley Lakes, andd@necticut Lakes.

The White Mountain subsection is underlain by granite and schist. Presidential Range crowns this
subsection. The bare summits of the higher peattsta steep “gulfs” or cirques carved into theamfts
are perhaps the most striking legacy of the laastigtion. Soils in this region are mostly well ded and
derived from glacial tills.

Although still mountainous, topographic relief stiya decreases north of the White Mountains in the
Mahoosuc-Rangeley Lakesand Connecticut Lakes subsections. Bedrock geology is more complex as
phyllites and slates become intermingled with grambcks, particularly in the Connecticut Lakegio.
The low grade pelite bedrock in the Connecticutdsakubsection weathers to form extensive siltyssoil
this part of the state. With increasing latitudeedes and communities characteristic of more weonth
climates occur at lower elevations. The Connecliges subsection is also characterized by druralivis
other glacial deposits such as kames and eskers.
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OPEN UPLANDS

This section contains descriptions of alpine artthipine communities, landslides and talus barrelifs,
rocky maritime communities, coastal and inland durend inland beach strand communities. These
“open” upland communities are all characterizedhsy absence or low abundance of trees (<25% cover)
and occur in stressful physical settings with samoebination of cold climate, high disturbance irsign

or extremely nutrient-poor conditions with littleisdevelopment. Open outcrops on rocky ridges welo
the subalpine zone are described as part of woandg ridges (see Wooded Uplands section).

ALPINE AND SUBALPINE COMMUNITIES

New Hampshire’s alpine zone occurs at high elematiabove treeline in the White Mountains, where
severe climatic conditions prevail and communitédow, mat-forming shrubs, sedges, rushes, grasses
mosses, and lichens dominate. The flora is moréasito that of the eastern Canadian arctic, huthel e
miles to the north, than the forest just hundrddeet below. Because of the similarity to arctiadra, this
vegetation is referred to as alpine tundra. Siwtg-percent of the plant species in the PresideRé#aige

are restricted to alpine tundra. Among thesapalus boottii(Boott's rattlesnake-root)* is endemic to
northeastern U.S. alpine ared@tentilla robbinsiana(Robbins’ cinquefoil)* is endemic to the White
Mountains, andseum peckii(White Mountain avens)* is endemic to the White iWitains and several
stations in Nova Scotia. Permafrost and frost phearma occur in parts of the Presidential Range, the
largest and most diverse of the region’s alpin@s@r&he vegetation here is exposed to high windboa
growing season, low temperatures, heavy cloud ¢dregiuent fog, and high precipitation, and ocaums
mostly well drained soils with low nutrient availkty and high organic matter content.

At a global scale, treeline follows a latitudinalhdient corresponding approximately to the 10-126y
isotherm, and consequently, it declines in elevatidth increasing latitude (Cogbill and White 1991,
Cogbill et al. 1997). In New Hampshire, climatiedline occurs at approximately 4,900 ft. elevation.
However, alpine and subalpine vegetation can badoat lower elevations due to local compensating
factors (e.g., wind-exposed ridges and summits sfthllow, poorly developed soils, or fire histojies
These lower elevation examples are generally smaiid have communities with fewer alpine/subalpine-
restricted species.

As treated here, alpine and subalpine areas inctogleless and partially wooded exposures with
krummbholz (trees <1.5-2 m height) that contain mgeabsent from low to mid elevations. The most
broadly distributed of these species, present meseombination at nearly all sites, includaccinium
uliginosum (alpine blueberry),Empetrum atropurpureun{red crowberry) and/oiE. nigrum (black
crowberry), and the licheRetraria islandica The larger and higher peaks have more alpineictst
species such a€arex bigelowii (Bigelow’s sedge)*,Juncus trifidus(highland rush),Anthoxanthum
monticola (alpine sweet grass)*Diapensia lapponica (diapensia)*, Solidago leiocarpa (Cutler's
goldenrod)*, Salix uva-ursi(bearberry willow)*, andBetula minor(dwarf birch)*. High elevation ledges
and landslides in forested settings, “cold-air $adlopes,” and lower elevation rocky mountain strea
riverbanks may also harbor what are generally damed alpine species (e.duncus trifidus, Empetrum
atropurpureum, Agrostis mertenséind Geum peckii¥ or other species that reach the southern ternohus
their North American distribution in montane aressnorthern New England, includinBraba cana
(canescent whitlow-mustard)Hieracium robinsonii (Robinson's hawkweed)*, arfdinguicula vulgaris
(violet butterwort)*.

Some subalpine summits or ridgelines may have bagmally opened by fires of natural or human orjg
sometimes pushing the ecosystem over the “resilighteshold” (Bormann and Likens 1979) where
recovery to original forest could take centuriee da loss of soil. Other examples, particularly gan
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locations with severe exposures, appear to have dygen for many centuries at least, based on tiiesa
recorded accounts of their appearance. Howevernfay still have influenced the relative coveraifkts
VS. more open areas on these subalpine sites (gyratmd Moeller 1982).

There are five broad groups of vegetation that atseghe spectrum of variation in the alpine zoFeese
groups relate to major differences in soil moistarel substrate, longevity of snowpack, elevatiord a
degree of exposure. One of the five groups, alpuislpine peatlands, is described in the wetlantiose
of this manual under “Open Peatlands.” The remgifdur community groups include the following:

1. Diapensia shrublands on the most exposed, $re@sites;

2. Moist to wet herb and herb - heath communitiiésn in lee positions associated with late-melting
snowpacks;

3. Dwarf shrub - sedge - rush tundra without treesl

4. Heath - krummholz communities on somewhat lopesaks where a broader diversity of montane
shrubs mix with krummbholz and alpine shrubs.

Within each group, different communities occur gloen elevational gradient. In addition to the five
groups of vegetated communities, there are sewpaisely-vegetated communities that occur in rocky
habitats of the alpine/subalpine zone.

ALPI NE HERBACEOUS SNOWBANK AND OTHER WET- MESI C ALPI NE COVMUNI TI ES

Alpine snowbanks and other mesic to wet-mesic alppmmunities are moderately well to poorly drained
They are typically sloped, have shallow organié¢ss@nd are associated with late-melting snowbae&sa
seeps, rills (streambanks), and ravine settingisaralpine zone.

* Alpine herbaceous snowbank/rill (S1)

GENERAL DESCRIPTION This community is associated with late-meltingwbanks in the alpine zone, and

is dominated by a diverse mixture of alpine andlémd herbs and shrubs. Deep snowbanks both
abbreviate the growing season and limit the exmosiirplants to the extreme weather and desiccating
conditions of the alpine environment. The snowbdoks at small and large scales ranging from sdvera
square yards to tens of acres, often in lee positad summits, ridges, outcrops, ravines, drainaged at

the tundra-treeline interface. The biggest examatesfound in the larger alpine ravines, where thegur

on slopes and benches, in and along headwall gudliel streams, and immediately below headwalls, as
well as along drainages leading into the ravinemwSdepth is usually greatest at the bases of halésjw
and accumulates to depths of more than 50 ft. tkdtman Ravine. These snowbanks may melt as early a
mid-May, but can last well into the summer in soyaars. Soils range from mesic to hydric.

Composition varies from herb dominated to herb stmaib dominated mixes with up to 60% robust shrub
cover (willows and green alder). Denser shrub cdw®0%) marks the transition to ttepine ravine
shrub thicketcommunity with a less dense herbaceous layerandrfsnowbank indicators.

Soils are primarily Histosols or Entisols with dbal organic O and/or A horizon layers (7—30 cmghar

to 50 cm; n=29) over bedrock or boulders with stopgnging from five to 55 degrees. Soil conditions
range from seepy, well decomposed peat in pereseigbage zones; to organic-rich mineral soil ireioth
mesic to wet settings (A horizons with substansi@hd content); to wet bedrock ledges and gullies on
headwalls. Soil pH ranged from 4.9-6.3 (n=7).

CHARACTERISTIC VEGETATION This community is both diverse and variable; @3aular plants have been
documented from three examples. The most abundehfraquent species (5% or greater cover) include
Geum peckii(White Mountain avens)*Solidago macrophyllglarge-leaved goldenrodf;alamagrostis
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canadensis (bluejoint), Veratrum viride (American false hellebore)yaccinium cespitosumdwarf
blueberry)*, Houstonia caerulea (little bluet), Trichophorum cespitosum(tufted clubsedge),
Symphyotrichunpuniceum(purple-stemmed American-astePhegopteris connectiliglong beech fern),
Deschampsia flexuos@wavy hair grass)lLonicera villosa (mountain honeysucklefSpiraeaalba var.
latifolia (meadowsweet), anlnus viridisssp.crispa(green alder).

Common species (sometimes locally abundant) incRugus pubescer{dwarf raspberry)Calamagrostis
pickeringii (Pickering’s reed grassytreptopus amplexifoliuglasping-leaved twistedstalkghododendron
groenlandicum(Labrador tea),Vaccinium uliginosum(alpine blueberry),Carex bigelowii (Bigelow’s
sedge)* Athyriumangustum(lady fern),Carex brunnescengbrownish sedge)Thalictrum pubescen@all
meadow-rue), Coptis trifolia (three-leaved goldthread)Clintonia borealis (yellow bluebead-lily),
Platanthera dilatata(white northern bog-orchidgphagnum girgensohnjpeat moss), other Sphagna, and
a high diversity of norsphagnunbryophytes.

Less frequent species (sometimes locally commociydie Salix argyrocarpa(Labrador willow)*, Viola
palustris (northern marsh violet)*Arnica lanceolata(lance-leaved arnica)’©xyria digyna(mountain-
sorrel)*, Phleum alpinum(mountain Timothy)*,Veronica wormskjoldii(American alpine speedwell)*,
Epilobium hornemanni{Hornemann's willow-herb)*Salix planifolia (tea-leaved willow)*,Campanula
rotundifolia (Scotch bellflower) Bistorta vivipara (alpine bistort)*,Nabalus boottii(Boott’s rattlesnake-
root)*, Vahlodeaatropurpurea(arctic hair grass)*Stellaria borealis(boreal stitchwort), an&treptopus x
oreopolus(mountain twistedstalk).

VARIANTS: Three variants are described below.

1. Typic variant: This peaty expression of the community is the dygariant as described above,
which is generally saturated, seepy, or otherwisefar much of the growing season. Soils consist
of shallow sapric O horizons or mucky A horizortshas a high constancy of peat mosses, White
Mountain avens*, bluejoint, American false hellebotittle bluet, wavy hair grass, tufted
clubsedge, dwarf blueberry*, purple-stemmed Ameriaster, and long beech fern. Some examples
are more shrubby and characterized by Labradoowll glandular birch*, and meadowsweet,
with relatively little peat moss (up to 25% covesjhers have abundant peat moss (usually >50%
cover) and fewer shrubs. Numerous rare alpine epea@n occur in this variant.

2. Tea-leaved willow - alpine herb variant: This variant lacks many of the lowland herbs ardtp
mosses found in the other two variants. NBphagnumbryophytes are abundant. Soils are
moderately well to well-decomposed, seepy peatagalr near perennial streams in relatively
exposed snowbank settings (e.g., Alpine Gardemodts share several species with one or both of
the other two variants, including large-leaved golehd, White Mountain avens*, American false
hellebore, bluejoint, and tufted clubsedge, butdifferentiated by the presence of tea-leaved
willow*, alpine bistort*, and Boott’s rattlesnakeat*. Numerous other alpine plants may be
present. This variant is transitional to less welt dtill mesic areas further from rills, describesl
themoist alpine herb - heath meadogommunity.

3. Mesic herb variant: This variant has more well drained mineral sofshprizons) with mesic
conditions in mid to late summer compared to theotwo variants that are seepy or saturated for
much of the growing season. Herbs most often fdoridwlands dominate along with only a few
alpine plants. Dominants include large-leaved guoldd, wavy hair grass, dwarf blueberry*,
yellow bluebead-lily, andChamaepericlymenurmanadensgbunchberry). Bigelow’s sedge* and
alpine blueberry may also be present.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community is restricted to alpine areash# White Mountains, from about 4,400—
5,500 ft. in elevation. Good and large examplesupat the Alpine Garden, and at the top of Tuckerma
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Ravine, Oakes Gulf, Great Gulf, and other ravirfah® Presidential Range.
SOURCES Bliss 1963a; Cogbill 1994; Sperduto and Cogtii92; Sperduto and Neid 2003.

* Moist alpine herb - heath meadow (S1)

GENERAL DESCRIPTION This is a diverse alpine tundra community donedaby a mix of forbs, sedges,
and heath shrubs, many of which are rare, everwbbye in the alpine zone. It is restricted to Mount
Washington. While these meadows have some plarderiimon withalpine herbaceous snowbank/rills
and may occur adjacent to them, they lack mani@key diagnostic species of snowbanks.

Soils are moist organic turfs (O and A horizonsamdrainages and snowbanks, and on sloping benches.
Bliss (1963) documented pH (4.7—-4.9) and calciuwelke(70-1500 ppm) in this community.

CHARACTERISTIC VEGETATION Diagnostic plants includeGeum peckii (White Mountain avens)*,
Trichophorum cespitosurttufted clubsedgeBistorta vivipara(alpine bistort)*,Salix uva-ursi(bearberry
willow)*, Solidago leiocarpa(Cutler's goldenrod)*,Nabalus boottii (Boott's rattlesnake-root)*, and
Anthoxanthum monticolélpine sweet grass)Campanula rotundifolia(Scotch bellflower) andCarex
scirpoidea(scirpus-like sedge)* are also diagnostic anddaidi the somewhat higher base cation status in
this community compared to elsewhere in the alporee.

Species found in other alpine communities thatése frequent in this community inclu@arex bigelowii
(Bigelow’'s sedge)* Agrostis mertensi{northern bentgrassjuncus trifidus(highland rush)Vaccinium
uliginosum (alpine blueberry)V. vitis-idaea(mountain cranberry), an8ibbaldiopsistridentata (three-
toothed cinquefoil).

Species absent imoist alpine herb - heath meadowtkat are diagnostic in the somewhat siméfpine
herbaceous snowbank/rillnclude Solidago macrophyllélarge-leaved goldenrodpeschampsia flexuosa
(wavy hair grass),Vaccinium cespitosunfdwarf blueberry)*, Calamagrostis canadensiluejoint),
Veratrum viride(American false hellebore), aftbustonia caeruledlittle bluet).

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: In New Hampshire, this community is found onlyMh Washington in the Alpine Garden,
from 5,000-5,500 ft.

SOURCES Bliss 1963a; Sperduto and Cogbill 1999.

* Alpine ravine shrub thicket (S1S2)

GENERAL DESCRIPTION Extensive examples of this community occur wheheter snow accumulation is
substantial, especially on north-facing, lower slopf Tuckerman Ravine, Great Gulf, and other large
ravines on Mt. Washington. It forms on steep torlydlavel rock, talus, and cobbly substrates, gelher
above 4,000 ft. elevation. Deep, late-melting sraetg bury the community for much of the year and ad
a significant amount of moisture to the otherwisellwdrained rocky soils. It is dominated primarby
Alnus viridis ssp.crispa (green alder) and other deciduous shrubs. Forbsarenon in the understory.
This community has not been sampled extensively, ibudistinct and forms extensive thickets in
Tuckerman Ravine.

CHARACTERISTIC VEGETATION Dense thickets (>60% cover) are dominated by rgrakler in this
community. Spiraea alba var. latifolia (meadowsweet) is common, ansimelanchier bartramiana
(mountain shadbushalix argyrocarpa(Labrador willow)*, and other willows are occasabralong
streams. Lowland plants characteristic apine herbaceous snowbank/riland spruce - fir forest
communities are present in low to moderate aburelahioese includ®eschampsia flexuos@vavy hair
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grass), Athyrium angustum (lady fern), Solidago macrophylla(large-leaved goldenrod)Dryopteris
intermedia(evergreen wood fernly. campyloptergmountain wood fern), anBymphyotrichum puniceum
(purple-stemmed American-aster). Areas with less1th60% shrub cover have a better developed herb
layer and are treated as shrubby exampledpiie herbaceous snowbank/ridlommunities.

CLASSIFICATION CONFIDENCE 2

DIsSTRIBUTION: This community occurs in alpine ravines of thedttential Range, above 4,000 ft. A good
example is found in Tuckerman Ravine, particularyits north-facing slopes.

SOURCES NHB field surveys.

DWARF SHRUB - SEDGE - RUSH MEADOAS AND SHRUBLANDS

This group of communities dominates much of theetagd portion of the alpine zone on the highekpea
of the White Mountains. The communities are char@mtd by various mixtures of blueberry, cranberry,
and diapensia* dwarf shrub&arex bigelowii(Bigelow’'s sedge)*, anduncus trifidus(highland rush).
Krummbholz is absent or in low abundance. All ardlwleained and mesic, in contrast to herbaceous
snowbank and other wet-mesic alpine communities.

* Alpine heath snowbank (S1S2)

GENERAL DESCRIPTION This community is found in well drained, relatiweprotected lee positions on
alpine summits where winter snow accumulates toifsigint depths. It also occurs just above thedition

to krummholz. The elevation range for this commyistapproximately 4,600-5,500 ft. Dwarf shrubs and
lowland plants are present in greater abundangeithsedge - rush - heath meadowasd total vegetative
cover is high. This community is equivalent to Bli€1963) dwarf shrub heath community.

Compositionally, this community differs from theedge - rush - heath meadotwy the presence of
Rhododendromgroenlandicum(Labrador tea)Empetrum nigruntblack crowberry)Vaccinium cespitosum
(dwarf blueberry)*, and various lowland plants riesed to snowbank areas. In contrast to the wetter
alpine herbaceous snowbank/riikommunity, it lacks wet-site species such as peasses,Veratrum
viride (American false hellebore), andalamagrostis canadensifluejoint). It is distinguished from
subalpine dwarf shrublandsby the higher cover of species common in the ptetk snowbank
communities (see list above) and by the presenadpaie species that are absent or in very low ccove
dwarf shrublands.

CHARACTERISTIC VEGETATION This community is characterized by some combamatf Labrador tea,
black crowberry, dwarf blueberry*Deschampsia flexuosgwavy hair grass).Lysimachia borealis
(starflower), Spinulum annotinum (common interrupted-clubmoss{;hamaepericlymenuntanadense
(bunchberry), antlaianthemum canadeng€anada-mayflower).

Species found here and in other alpine communiiielside Vaccinium uliginosungalpine blueberry)y.
vitis-idaea(mountain cranberryfPhyllodoce caerulegpurple mountain-heath)*larrimanella hypnoides
(moss-plant)*,Arctous alpina (alpine bearberry)*Diapensia lapponicgdiapensia)*,Betula glandulosa
(glandular birch)*, andSalix herbacea(snow-bed willow)*. Carex bigelowii (Bigelow’s sedge)* and
Juncus trifidus(highland rush) are present but with a relatidely cover. Wet-site species such as peat
mosses, American false hellebore, and bluejoinbbsent.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community is restricted to the PresidenRainge and Franconia Ridge from 4,600—
5,500 ft.
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SOURCES Bliss 1963a; Cogbill 1994; Sperduto and Coglsipa.

* Bigelow’s sedge meadow (S1)

GENERAL DESCRIPTION This community is distinguished from other alpimemmunities by the
prominence ofCarex bigelowii(Bigelow’'s sedge)* and a low diversity and abundaof other species. It is
found at high elevations on the larger PresideRehge peaks, particularly on north and west sloged

at scattered locations elsewhere. Snow accumuléaitypically minimal or ephemeral due to high wsnd
The frequently cloudy conditions of these mountairesfavorable for Bigelow’s sedge* to dominatdhe
near exclusion of other species, in part becauses ghotosynthetic efficiency in low-light envirorents.
These meadows are best developed between 5,800-,26levation. They rarely occur outside the
Presidential Range, and when they do they are small

Soils consist of a shallow, organic-rich A horizanf (0-8 cm) over gravelly or stony sandy loams.
Although soils are well drained, soil moisture #afility remains high due to precipitation and deu
interception, and thus reduced solar radiationewrapotranspiration.

Among mesic, well drained alpine tundra communit@sthe Presidential Rangdigelow's sedge
meadowsoccur in the harshest, most windblown settingse dther extreme is marked lypine heath
snowbanks which occur in more protected areas with longstihg snow cover. The central part of this
exposure gradient is occupied bgdge - rush - heath meadowthe most common community in the
Presidential Range’s alpine zone).

CHARACTERISTIC VEGETATION Bigelow’s sedge* is the dominant species. Scattether species include
Minuartia groenlandica(mountain sandplant)yaccinium vitis-idaea(mountain cranberry)Yaccinium
uliginosum(alpine blueberry), anduncus trifidus(highland rush). Mosses and lichens are common and
includePolytrichum juniperunvar.alpestre Calliergon stramineunCetraria islandica andC. mitis

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community is mostly restricted to the Prest@@rRange in NH, between 5,800 and
6,200 ft., but may occur in small patches on sontljimg peaks. Good examples are on the north ast w
sides of the summit cone of Mt. Washington, onupper slopes of Mt. Adams, and on Monticello Lawn
and other upper slopes of Mt. Jefferson.

SOURCES Bliss 1963a; Sperduto and Cogbill 1999.

* Sedge - rush - heath meadow (S1)

GENERAL DESCRIPTION This alpine meadow is the most widespread comiydaund in the Presidential
Range and other high alpine areas of New Englaocljrang mostly above 4,800 ft. It is dominated by
various mixtures o€arex bigelowii(Bigelow’s sedge)*Juncus trifidughighland rush), and dwarf shrubs.
The variation in dominant species has alternativmgn treated as three separate communities by Blis
(1963), who attributes these differences to sailditions controlled by moisture and exposure gnatdie

Among mesic, well drained alpine tundra communijtithe sedge - rush - heath meadois centrally
located on the exposure gradient. The most pratesteas with longer-lasting snow cover are marked b
alpine heath snowbanksAt the other extremeBigelow's sedge meadowsccur in exposed, high
precipitation/fog drip, low snow cover areas. Imi@odn to being environmentally intermediate, texlge -
rush - heath meadouvis floristically intermediate between these ottves communities as well.

Soils consist of a thin (0—11 cm) loamy sand A bami with moderate to high amounts of organic matter
(26-46%) over sandy loams with considerable gramdlstone content.
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CHARACTERISTIC VEGETATION The dominant plants are Bigelow’s sedge*, higblamsh, and dwarf
shrubs includingVaccinium uliginosum(alpine blueberry),V. vitis-idaea (mountain cranberry), and
Sibbaldiopsis tridentata (three-toothed cinquefoil)Minuartia groenlandica (mountain sandplant) is
frequently present but in low abundang@eichophorumcespitosunitufted clubsedge)Agrostis mertensii
(northern bentgrass)iapensia lapponica(diapensia)*, Huperzia appressa(mountain firmoss)*, and
Anthoxanthum monticoldalpine sweet grass)* are occasionBhododendron lapponicuniLapland

rosebay)* is rareEmpetrum atropurpureunred crowberry) is absent aritl nigrum (black crowberry),

Abies balsamedbalsam fir), andBetula cordifolia (heart-leaved paper birch), indicative sifibalpine

dwarf shrubland are absent or spars€etraria islandica (lichen), Cladina rangiferina(lichen), and

Cladonia uncialisare prominent lichens, afblytrichum piliferumvar. alpestreis a common moss.

VARIANTS: Two variants are described that include threBliss’ (1963) community types.

1. Heath - rush variant: This more common variant typically occurs at loveevations, often
starting just above heath snowbank or krummholz hegeline. It is dominated by heaths and
conspicuous clumps of highland rush. Bigelow's s&dg present but of relatively minor
importance. This variant is restricted to elevagiatbove 4,600 ft. in the Presidential Range and on
Franconia Ridge and Mt. Moosilauke. It is trangitibto but considered distinct from thebalpine
dwarf shrubland community, which lacks Bigelow’s sedge* and occors lower peaks (from
3,400-4,800 ft.).

2. Sedge - heath - rush variant:Bigelow’s sedge* is more prominent in this lessnooon variant,
which reaches its best development high on westramth exposures of the Presidential Range.
Less frequent are highland rush and dwarf heatlbshiVascular plant cover is relatively low and
lichen, soil, and exposed rock cover are relativebh. Bigelow's sedge meadowa community
similar to this variant, differ by the dominanceRifjelow’s sedge* to the near exclusion of other
species.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community mostly occurs between 4,800 aid®.ft. in the Presidential Range, but
also as low as 4,600 ft. on Franconia Ridge andWdbsilauke.

SOURCES Bliss 1963a; Cogbill 1994; Sperduto and Cogli9Q.

* Subalpine dwarf shrubland (S2)

GENERAL DESCRIPTION This community is found on exposed, well drairsesinmits, upper slopes, and
ridges from 3,400-4,800 ft., primarily on peaks sidgt the Presidential Range. It often occurs in
association with heath - krummholz communities, inubcally more exposed settings where it lacke th
abundance ofKalmia angustifolia (sheep laurel) Rhododendrongroenlandicum(Labrador tea), and
krummbholz. This community is also floristically a#éd to thesedge - rush - heath meadoat higher
elevations, but typically lack€arex bigelowii (Bigelow’s sedge)* and has lower amountsJoincus
trifidus (highland rush). It is essentially a subalpine lagae tosedge - rush - heath meadoand
diapensia shrublandcommunities. Vegetation is typically dwarfed (@p20 cm but most often less than
10 cm in height) and dominated Eynpetrumspp. (crowberries), subalpinéacciniumspp. (blueberries),
andSibbaldiopsidridentata(three-toothed cinquefoil).

Soils consist of well drained gravel and stone gaad matrix with or without a shallow organic-ricify

A horizon (usually <10 cm). Open exposures of r&t&ne, or gravel typically consist of 25% or mofe
the surface cover. As wittiapensia shrublandswinter snow cover is often thin and melts eadgd

freeze-thaw influence on soils is probably sigmifit

This communityreaches its best development on the most expotesi afi subalpine peaks where it can
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occupy patch sizes of more than one acre. It atsurs as smaller patches within heath - krummholz
communities, in areas with shallow, well drainedlss@round bedrock outcrops. The cover of red
crowberry in this community appears to be highelseng highland rush and three-toothed cinquefoil are
either absent or less abundant, perhaps indicagngwell drained sites on stone or bedrock tréost to
heath - krummholz communities.

CHARACTERISTIC VEGETATION This community is dominated Byaccinium uliginosungalpine blueberry)
and V. vitis-idaea (mountain cranberry), along with other dwarf slsulparticularly Empetrum
atropurpureum(red crowberry) and/or three-toothed cinquefoild @anmoderately low cover of highland
rush, Minuartia groenlandica(mountain sandplant), and stuntBetula cordifolia (heart-leaved paper
birch) andAbies balsame#gbalsam fir). Lichens are common and incli@ktraria islandicaandCladina
rangiferina among others. Species that are more diagnostictledr communities but which may be
present here in low cover include Bigelow's sedgPiapensia lapponica(diapensia), Vaccinium
angustifolium(lowbush blueberry), Labrador tdampetrum nigrungblack crowberry)Solidago leiocarpa
(Cutler's goldenrod), andS. simplexssp.randii var. monticola(montane Rand’s goldenrodaronychia
argyrocoma(silverling)* may be present in low elevation exaes of this community.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Restricted to White Mountain peaks outside thesklential Range, from 3,400-4,800 ft.
Good examples occur on Mt. Guyot, South and Nodhiface, Bondcliff, Mt. Chocorua, Whitewall Mtn.,
Franconia Ridge, and the southeast ridge of CBxderne.

SOURCES Cogbill 1994; Sperduto and Cogbill 1999.

* Diapensia shrubland (S1)

GENERAL DESCRIPTION This community occurs in exposed alpine environtmevhere winds are severe
enough to keep snow cover light in wintBiapensia lapponicgdiapensia)* and other dwarf shrubs are
the dominant plants. The shrubs form low compadsrmaad domes that reduce exposure to desiccating
winds. Overall, dwarf shrubs are more abundant graminoids, and forbs are in very low abundance.

Soils are well drained gravel or gravel and stomemthat freeze deeply. Active frost heaving & $oil is
common.

CHARACTERISTIC VEGETATION This community is indicated by the dominance iafpénsia* (usually >5%
cover) along with mixtures ofVaccinium uliginosum(alpine blueberry),V. vitis-idaea (mountain

cranberry),Juncus trifidus(highland rush)Sibbaldiopsigtridentata (three-toothed cinquefoil)Minuartia

groenlandica(mountain sandplantzarex bigelowii(Bigelow’s sedge)*, and\grostis mertensi{northern

bentgrass). On higher pealhododendron lapponicuhapland rosebay)*almia procumbengalpine-

azalea)*, andolidago leiocarpgCutler’s goldenrod)* are also found.

In contrast tosedge - rush - heath meadowdiapensia* is usually more abundant than Bigetos€dge*,
and Lapland rosebay* and alpine-azalea* are muclhenfiequent. In contrast to thalpine heath
snowbank community, Rhododendrorgroenlandicum(Labrador tea) and/accinium cespitosurdwarf
blueberry)* are absent.

VARIANTS: Two variants are described:

1. Lapland rosebay variant: This much more common variant occurs in the Peggidl Range from
4,400-5,500 ft. and is characterized by a morergdéveomposition of alpine species compared to
the other variant. Alpine-azalea* and Lapland res#lare diagnostic an8alix uva-ursibearberry
willow)*, Cutler’'s goldenrod*, and Bigelow’s sedgete frequent.

2. Alpine blueberry variant: This uncommon variant is a less diverse and ecomr smaller and
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lower elevation peaks from 4,000-4,600 ft. Alpinedberry is more common, bearberry willow?*,
Cutler's goldenrod*, and Bigelow's sedge* are ldesquent, and alpine-azalea* and Lapland
rosebay* are absent.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Found in the White Mountains on exposed summits @pen windblown ridges, mostly
above 4,300 ft. Good examples of the Lapland rogebariant occur on Mt. Eisenhower, Mt. Franklin,
Mt. Monroe, and at Bigelow Lawn, and the Alpine @& on Mt. Washington. Good examples of the
alpine blueberry variant occur on Mt. Guyot, thethaidge of Mt. Lafayette, and Bondcliff.

SOURCES Bliss 1963a; Cogbill 1994; Sperduto and Cogtsipa.

KRUMVHOLZ AND HEATH - KRUMVHOLZ

In the alpine environment, strong winds and blowsngw prune tree branches so severely that anhiprig
tree cannot produce enough new growth to offsetelosThe spruce and fir trees that survive heteads
adopt a stunted life form, often growing sidewagd &ow to the ground. The twisted trunks and brasch
form waist-high, bonsai-like patches, clumps, ahitkiets of trees called krummholz (a German word
meaning “crooked wood”). Krummholz is primarily fod near or at timberline, often as a continuous
linear zone. It also occurs in protected areas ssctaddles and concavities at higher elevatiottsnathe
alpine zone. The stunted trees rarely attain mwae 1.5-2.0 m in height. The primary krummholz-ferm
are Picea mariana(black spruce) anédbies balsamedgbalsam fir), thoughPicea rubengred spruce) can
occur at lower elevations.

At lower elevations, krummbholz trees mix with heatirubs forming “heath - krummholz” communities.
Heaths that characterize these communities inalualegberry and blueberry shrubs, often joined byower
mixtures ofRhododendromgroenlandicum(Labrador tea) an&almia angustifolia(sheep laurel). Higher
elevation alpine species such @arex bigelowii(Bigelow's sedge)*,Juncus trifidus(highland rush),
Diapensia lapponica (diapensia)*, Rhododendron lapponicum{Lapland rosebay)*, andKalmia
procumbens(alpine-azalea)*are absent, though these specieg lmeaoccasional in adjacent areas,
especially ones that are more exposed and suppbelpine dwarf shrublandor subalpine rocky bald
communities. The lichen€ladina rangiferina C. alpestris andCetraria islandicaare common and often
abundant. Both of the heath - krummholz communypyes can occur as nearly pure dwarf shrublands
(<10-15 cm tall) to mixtures of 20-60% krummholzlaare generally found on peaks lower than the
climatic treeline (~4,900 ft.). Exposure of rocidus, gravel, or stone is usually substantial (>25%

In parts of the White Mountains, heath - krummhetenmunities form a mosaic with alpine/subalpine
peatlands and heath snowbank communities that ¢w@iextively been referred to as “heath balds” @ah
1976; Doyle 1987). They are found on flat to gesthyping ridgetops of the Mahoosuc, Carter-Moreaig
Baldface Ranges, with smaller examples found iriss\other scattered locations. These heath balcls o
mostly below 4,000 ft. in elevation.

* Black spruce - balsam fir krummholz (S2S3)

GENERAL DESCRIPTION This community is characterized by pure or neptye krummholz (>60% cover)
that form either extensive patches or long, moress continuous zones at treeline. It is distisigad here
from heath - krummholz communities in which krumnzhoccurs as small patches within a fine-scaled
mosaic along with heath shruliglack spruce - balsam fir krummholgypically forms a narrow transition
zone to alpine tundra on steep slopes or a widsition on relatively shallow slopes. Snow swefit o
more exposed alpine/subalpine areas tends to adatemin and around this community, affording
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protection to leaves and branches from wind, snamd ice-blasting. As exposure increases, snow
accumulation is reduced, and tree growth cannop kee with physical losses. Stuntbthck spruce -
balsam fir krummbholzcan reach at least 130-140 years of age. Clinraitine occurs at approximately
4,900 ft., although this community can occur as &s8,500 ft., and examples with more red sprudevas

as 3,000 ft.

Soils are typically Histisols or mineral soils witleep A horizons.

CHARACTERISTIC VEGETATION Abies balsamedbalsam fir) andPicea mariana(black spruce) are the
primary krummbholz-forming trees, with balsam firualy being more commorBetulacordifolia (heart-
leaved paper birch) is also frequent, wititea rubengred spruce) common at the low-elevation limits of
krummholz. Species occurring in forests dominatgddual spruce and balsam fir at lower elevations are
often present, such &amaepericlymenuganadens€bunchberry)Clintonia borealis(yellow bluebead-
lily), Lysimachia borealis(starflower), Gaultheria hispidula (creeping spicy-wintergreen)Solidago
macrophylla(large-leaved goldenrod), and various mosses.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community occurs at the interface of the apaone andigh-elevation balsam fir
forest on essentially all alpine peaks and some subalpéads. Good examples can be found throughout
the Presidential Range. Mt. Guyot has a very lakpee-high example of this community that covers
several acres.

SOURCES NHB field surveys; Cogbill and White 1991; Peak@64; Sperduto and Engstrom 1995;
Sperduto and Cogbill 1999.

» Labrador tea heath - krummbholz (S2)

GENERAL DESCRIPTION This is the higher of two heath - krummholz conmities in New Hampshire,
ranging from 3,500-4,900 ft. in elevation. It isachcterized by a patchy layer of low krummholz
intermixed with a dense dwarf shrub layer and aatde rock and gravel componeitalmia angustifolia
(sheep laurel)Rhododendron canadengdodora), andlex mucronata(mountain holly) are prominent in
the lower elevatiorsheep laurel - Labrador tea heath — krummhoplbut are usually absent in this
community. The krummholz averages less than 0.% meight, with occasional taller patches reaching
approximately 1.5 m. The shrub layer is typicalyadfed and does not exceed 15-20 cm height (max 30
cm). Snowpacks associated with heath - krummhatzneonities are probably moderately shallow (deeper
than in very exposed areas and shallower thandathtemowbank communities). At lower elevation sgti

for this community, or in more protected positioRs¢ea rubens(red spruce) increases in cover and
achieves somewhat taller heights than in highesagilen, more exposed positions.

Soils in this community tend to be shallow orgatnids (O and A horizons) over bedrock, stone ovgra
mixtures, or steep boulder talus. Areas of exposeki, stone, and/or talus are common.

This community is transitional tsubalpine dwarf shrublandin more exposed positions with more
ephemeral or shallow snowpack, amsoded subalpine bog/heath snowbamommunities in more
sheltered and less well drained positions withepéde snowpack.

CHARACTERISTIC VEGETATION Abies balsamedbalsam fir) andBetula cordifolia (heart-leaved paper
birch) are common krummholz trees. Red spruce @agional at lower elevations aficea mariana
(black spruce) more frequent at higher elevatiémequent and dominant dwarf shrubs incliaepetrum
atropurpureum (red crowberry), Vaccinium uliginosum(alpine blueberry),V. vitis-idaea (mountain
cranberry), and occasionalW. boreale(northern blueberry) V. angustifolium(lowbush blueberry), and
Empetrum nigrum(black crowberry). Lichensare common and often abundant, includiGtpdina
rangiferina C. alpestris and Cetraria islandica Mosses are frequent but poorly documented. The
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regionally rare mos€ynodontium schistias been found in this community.
CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community is restricted to high elevatiorake in the White Mountains from 3,500—
4,900 ft. Good examples are found on Signal Ridgdvib. Carrigain, the west ridge of Mt. Bond, Mt.
Guyot, Imp Mtn., Mt. Hight, Mt. Isolation, Mt. Maaih, and Mt. Garfield.

SOURCES Sperduto and Cogbill 1999.

» Sheep laurel - Labrador tea heath - krummbholz (S2)

GENERAL DESCRIPTION Sheep laurel - Labrador tea heath - krummhalk the lower elevation type of the
two heath - krummholz communities in NH, rangingnfr about 3,000-3,500 ft. Structurally it is very
similar to the Labrador tea type, with a charastaripatchy, low krummholz layer intermixed witldanse
dwarf shrubs (20-100% cover; 7-30 cm tall) and aldé rock, stone, and gravel exposufalmia
angustifolia (sheep laurel)Rhododendron canadengehodora),llex mucronata(mountain holly), and
Picea rubengred spruce) are prominent members of this comtytinat help distinguish it from its higher
elevation counterpart (sdeabrador tea heath - krummho)z Fire may have had some influence on the
formation of some examples, or modified the praparbf open vs. forest area.

Soils tend to be shallow (10-35 cm; rarely moreg)lwirained organic-rich turfs on moderate to steep
slopes (3—-39 over bedrock or occasionally talus. O horizons laemic and average about 15 cm depth
over shallow mineral A and B horizons.

This community occurs with the&vooded subalpine bog/heath snowbaradnd alpine/subalpine bog
communities to form mosaics referred to as “heatlddy found on flat to gently sloping ridgetopstbé
Mahoosuc, Carter-Moriah, and Baldface Ranges, #isawén several other scattered locations. Hehegp
laurel - Labrador tea heath - krummholoccurs on more well drained soils adjacent to fyodrained or
deep snowbank areas that have deeper organic kesitsrock exposure, and more wet-site plants (see
wooded subalpine bog/heath snowbaakdalpine/subalpine boy

CHARACTERISTIC VEGETATION Betula cordifolia(heart-leaved paper birchApies balsamed#balsam fir),
and red spruce are the primary krummholz treekisndommunity;Picea marianablack spruce) is rare or
absent below 3,500 ft. (except in wet, acidic siiesh as bogs). Diagnostic plants include abunstaeep
laurel and less frequent rhodora, mountain hollyd Aronia melanocarpa(black chokeberry). Other
prominent heaths and dwarf shrubs includaccinium uliginosum(alpine blueberry),V. vitis-idaea
(mountain cranberry)V. angustifolium (lowbush blueberry),V. boreale (northern blueberry) and
Empetrum atropurpureurfred crowberry) oE. nigrum(black crowberry)Rhododendromroenlandicum
(Labrador tea) is frequent but on average less ddminthan inLabrador tea heath - krummholz
Sibbaldiopsistridentata (three-toothed cinquefoil) is occasion&ladina rangiferina C. alpestrisand
Cetraria islandicaare common lichens. Mosses are common but spacepoorly documented. The
regionally rare mos€ynodontium schisthas been documented in this commun@gocaulon lividum
(false toadflax) is another rare plant known from examples in thehbbsuc Range.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community occurs on subalpine summits, ridges] slopes in the White Mountains

(White Mountain and Mahoosuc-Rangeley Lakes sulmseit and locally on Mt. Cardigan and Mt.

Monadnock in the Sunapee Uplands subsection. Grach@es include North and South Baldfaces, Mt.
Success, Mt. Chocorua, Shelburne-Moriah Mtn., Marilsh, the top of Cannon Cliff, Imp Mtn., Lower

Baldy, Moat Mtns., and Eagle Crag.

SOURCES Fahey 1976; Whitney and Moeller 1982; Doyle 198@erduto and Cogbill 1999.
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SPARSELY VEGETATED ALPI NE AND SUBALPI NE COMMUNI TI ES

Several high-elevation natural communities are attarized by a complete lack of trees, very little
herbaceous vegetation, and, in some communitieapandance of lichens. Alpine boulder fields, ahlle
felsenmeer barrensresult from frost actionSubalpine rocky baldsare severely exposed, rugged peaks
that are sparsely vegetated. Both are associatbddigtinct physical settings that are less weitlsd than
the more well-vegetated alpine and subalpine conitiesn

» Felsenmeer barren (S2)

GENERAL DESCRIPTION Felsenmeer (a German word meaning “sea of rocks™abundant in the
Presidential Range, sometimes covering extensieasafup to hundreds of acres), but is less common i
other alpine areas. This natural community consisdstly of chaotic jumbles of large, lichen-enceast
rocks. The barrens are a product of frequent fregziethaw cycles in the alpine zone. Water expasds
freezes in rock cracks, a process that eventubijters the rocks into smaller fragments. Soil adgurs

in scattered patches among the rocks. As a ragdtular plants are absent or sparse, and lichrertha
dominant life form. Mt. Washington is sometimedeadithe "Big Rock Pile" in recognition of its extive
upper slopes of felsenmeer.

CHARACTERISTIC VEGETATION Lichens are the dominant life form in felsenmeemustose, umbillicate,
and foliose types are common, includiAgctoparmelia centrifugdtarget lichen),Melanelia hepatizon
(rimmed camouflage lichenM. stygia(alpine camouflage lichenlmbilicaria proboscidegnetted rock
tripe), U. torrefacta(punctured rock tripe)). polyphylla(petaled rock tripe),). hyperboregblistered rock
tripe), Lasillia papulosa(toadskin lichen)Lecanora polytropa(granite-speck rim lichen)Ophioparma
ventosa(alpine bloodspot)Rhizocarpon geographicuifmap lichen)Porpidia flavocaerulescen®range
boulder lichen), Tremolecia atrata(rusty-rock lichen),Lecidea lapicida (gray-orange disk lichen),
Protoparmelia badia (chocolate rim lichen),Orphniospora moriopsis(black-on-black lichen), and
Stereocaulonspp. (foam lichens). Scattered vascular alpinentplasuch asDiapensia lapponica
(diapensiad) and Carex bigelowii (Bigelow’s sedge’) are evident where small patches of soil have
accumulated.

CLASSIFICATION CONFIDENCE 2—3

DISTRIBUTION: Apparently restricted to elevations above 5,000irt.the Presidential Range. Good
examples occur on the cone of Mt. Washington, Bigellawn, and other high peaks of the Presidential
Range.

SOURCES Goldthwait 1940; Thompson 1960; Bliss 1963a; 8li963b; Pope 2003.

* Subalpine rocky bald (S2)

GENERAL DESCRIPTION This natural community corresponds to rugged suibalpummits and ledges with
extensive, sparsely vegetated bedrock exposurdsa@tt several acres with less than 5-10% plargryov
Plants are limited to cracks and benches thatrréhain soils, and the community is essentially arpo
developed or truncated version of heath - krummlaoid subalpine dwarf shrublandcommunities that
dominate more vegetated portions of subalpine péaie extent of bedrock exposure on several pea&s h
been expanded by human-caused fires, but moseeéthummits likely always had some open subalpine
communities.

Bedrock is typically granitic (e.g., granite, sy This is the best community in the state to see
exfoliation sheets, which are big slabs of rock thgparate along a series of concentric shellayeré
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(similar to cabbage leaves). This process occursadssive, formerly buried igneous rocks (like greni
that tend to expand upward and outward as overlpi@drock is eroded away. In cold climates, frost
wedging accelerates this erosional process. Saaitlfd&e Mtn. and Percy Peaks are excellent exanoples
exfoliation balds similar to those in the Sierravbliéa of California and other parts of the world.

CHARACTERISTIC VEGETATION Scattered dwarf shrubs may incluBibbaldiopsidridentata (three-toothed
cinquefoil), Vaccinium uliginosunfalpine blueberry)Y. angustifolium(lowbush blueberry)y. vitis-idaea
(mountain cranberry),V. boreale (northern blueberry) Empetrum nigrum(black crowberry), E.
atropurpureum (red crowberry), Kalmia angustifolia (sheep laurel), andRhododendron canadense
(rhodora). Herbs may includagrostis mertensiinorthern bentgrass)luncus trifidus(highland rush),
Minuartia groenlandicalmountain sandplant), arideschampsia flexuosavavy hair grass). Stunted trees
may includePicea rubengred spruce)Abies balsamedbalsam fir), andBetula cordifolia(heart-leaved
paper birch)Paronychia argyrocomdsilverling)* is found in cracks and on gravel baes on several
peaks.

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: This community mostly occurs from 3,000 to 3,500\itith a few examples found at higher
elevations. In New Hampshire, it is found in the thMountains, parts of the North Country, and on
several outlying peaks of central and southwespamts of the state. Good examples include portafns
Mt. Chocorua (Albany), Mt. Cardigan (Orange), Mtoadnock (Jaffrey), Percy Peaks (Northumberland),
and South Baldface (Chatham).

SouURCES NHB field surveys; Sperduto and Cogbill 1999; 6itigpers. comm. 2000).

LANDSLIDES AND TALUS BARRENS

Landslide scars are visible as linear tracks onntain slopes where rock, soil, and vegetation skonp
and slid down slope, sometimes quite violently. yflvan be very narrow or quite broad. Landslides,
sometimes called “debris avalanches,” occur foresvreasons including gravity acting on substrates
covering very steep slopes, substrate saturatieayyhsnow accumulation, freeze-thaw processes, and
earthquakes. Some landslide tracks occur in ertisghslopes such as steep stream valleys and akialanc
tracks, whereas others occur on non-entrencheéslop

Landslides eliminate the existing forest, creatipgortunities for pioneer and early successionatigs.
The upper parts of landslide tracks consist ofsgjlibutcrops, and loose scree and talus matetied.|dwer
parts often consist of a debris cone where the nahtgas deposited. The White Mountains currentyé
more than 500 landslide scars in various stageseadvery. The process of forest recovery may take
centuries.

Talus barrens are open slopes covered by lichearedvrocks with little or no soil accumulation or
vascular plant cover. Talus barrens correspondgthereactive talus areas where rockfall, avalanchmsk
movement, or landslides are prevalent or to arésge-block talus with little intervening soilfimation.

* Montane landslide barren and thicket (S354)

GENERAL DESCRIPTION This community is found on the lower portions afdalide tracks. These areas are
characterized by substrates of exposed basalrdl deposits of mixed rubble debris, with this stony
material sometimes appearing plastered to the expbsdrock. This is an ephemeral community type;
vegetation succeeds through barren and thicke¢stagd eventually becomes forest. Lower tracksematc
to forest more rapidly than the open rock areasrabbut talus barrens in landslide tracks stilluieg
decades to establish lichens, and centuries tonadete enough soil to support sparse woodlandssEor
re-development is slow on steep, eroded till arBash, spruce, and fir saplings are often sturdetess
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than a foot high for 20 years or more. The mostdrapiccession occurs in deposit areas where pioneer
hardwoods completely crowd out light-dependent @@anherbs within 30 years. Shade-tolerant forest
herbs may take up to 70 years to recover aftemdslale.

CHARACTERISTIC VEGETATION Pioneer species include sedges, grasses, rudapastaedtia punctilobula
(eastern hay-scented ferndclemena acuminatgsharp-toothed nodding-aster), other weedy forbs,
willows, and alder. Common pioneer woody specietinteBetula cordifolia(heart-leaved paper birctd,
papyrifera (paper birch)Prunus pensylvanicgpin cherry),Abies balsamedbalsam fir),Acer spicatum
(mountain maple), andinusspp. (alders)Understory species include numerous grasses, coregoand
Rubus spp. (brambles), among others. Mosses and liclagasalso common. At higher elevations,
alpine/subalpine species may occur, suchMasuartia groenlandica(mountain sandplant)yaccinium
uliginosum (alpine blueberry),Juncus trifidus(highland rush),Sibbaldiopsistridentata (three-toothed
cinquefoil), andAgrostis mertensiinorthern bentgrass).

CLASSIFICATION CONFIDENCE 3

DisTRIBUTION: This community is found throughout the White Mounsa Good examples occur in
Franconia and Crawford Notches, and on North angttS@ripyramid, Mt. Osceola, Mt. Flume, North
Twin Mtn., and Mt. Guyot/West Bond.

SoURCES NHB field surveys; Flaccus 1959.

* Montane lichen talus barren (S3)

GENERAL DESCRIPTION Lichen talus barrens are open slopes of lichentemveocks with little or no soil
accumulation. Vascular plant cover is generally <8%ontane lichen talus barrensoccur in the
mountains, mostly above 2,200 ft. in elevation batasionally as low as 1,500 ft. Active talus basre
have a greater frequency of rockfall, avalanchesk movement (especially for smaller-sized taluxks),
or landslides. This community occurs in associatigth birch - mountain maple wooded taluand
subalpine cold-air talus shrublandsScattered individuals of species found in thosmmunities may
occur in talus barrens. While this is a physicdilgtinct community, there has been limited docuragon
of lichens, invertebrates, and small mammals iseHgarrens.

Little soil is able to accumulate, especially ingexblock talus barrens, and drought conditionglyik
prevail during much of the growing season. Soilt tdaes accumulate is often very nutrient poor
(oligotrophic).

CHARACTERISTIC VEGETATION Lichens are the dominant organisms, and includstase, umbillicate, and
foliose growth forms. Although only limited lichatata have been collected in this community, species
present likely have a montane distribution simitathe vascular plants found in or around theseebar
Occasional montane or boreal vascular plant spetiag includePicea rubens(red spruce),Abies
balsamea (balsam fir), Betula cordifolia (heart-leaved paper birchB. papyrifera (paper birch),B.
alleghaniensigyellow birch), andAcer spicatun{mountain maple). Both this community atenperate
lichen talus barrensmay have such species Bslypodium virginianum(rock polypody),Ribes spp.
(gooseberries and currents), delschampsia flexuogavavy hair grass).

CLASSIFICATION CONFIDENCE 3

DisTRIBUTION: This community is found above 2,200 ft. elevationdasionally as low as 1,500-1,800 ft.)
in lower and mid slope positions in the White Mainf Mahoosuc-Rangeley Lakes, and Connecticut
Lakes subsections. It may also occur on some offiigiteer elevations south of the White MountainsoGo
examples are found on Cannon Mtn. (Franconia), it Mtn. (Zealand Notch), and King Ravine
(Thompson and Meserves Purchase).

SOURCES NHB field surveys.
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* Temperate lichen talus barren (52S3)

GENERAL DESCRIPTION Lichen talus barrens are open slopes with lichereiad rocks and little or no soil
accumulation. Vascular plant cover is generally <396hens that are temperate in distribution are th
dominant life form in this community, but invertabes and small mammals are probably common among
the rocks as well. The community is usually fourdblw 1,800 ft. elevation, generally south of bioain

the White Mountains. Active talus barrens haveeatgr frequency of rockfall, avalanches, rock moseim
(especially for smaller-sized talus blocks), ordgiides.Temperate lichen talus barrensften occur in
association witlred oak - black birch wooded talu$cattered individuals of species characteridtithat
community may occur in talus barrens. While thisaiphysically distinct community, there has been
limited documentation of lichens, invertebrates] amall mammals in these barrens.

Little soil is able to accumulate, especially imgeblock talus barrens, and drought conditionglyik
prevail during much of the growing season. Soilttdaes accumulate is often very nutrient poor
(oligotrophic).

CHARACTERISTIC VEGETATION Lichens are the dominant life form. Although orilpited lichen data have
been collected in this community, species presiueiyl have a temperate distribution similar to the
vascular plants found in or around these barrecatt&ed associated plant species inclQdercus rubra
(red oak),Betula populifolia(gray birch),B. lenta(black birch),Capnoidessempervirengpink-corydalis),
and other species found at lower elevations (se€leoak - black birch wooded taludescription). Few
species characteristic of northern hardwood andcspr fir forests occur here. Asmontane lichen talus
barrens this community may contain such specie®akypodium virginianunfrock polypody) Ribesspp.
(gooseberries and currents), delschampsia flexuogavavy hair grass).

CLASSIFICATION CONFIDENCE 3

DisTRIBUTION: This community is found primarily below 1,800 &levation south of and including the
White Mountain subsection. A good example occurdbriWantastiquet (Hinsdale).

SOURCES NHB field surveys.

CLIFFS

Cliffs are steep rock outcroppings that exceedethmeters in height and 65 degrees in slope. Owgcrop
angled less than 65 degrees are referred to ak stabs” and are more similar in terms of vegetatiad
ecological characteristics to rocky ridge commasitiCliffs are distinct from other outcrops in mavays:
they are often highly fractured, have less soiluamglation, remain largely free of snow cover in tein
are more exposed to the elements in general, anda@netimes overhanging and thus protected from
terrestrial runoff. Most cliffs in New Hampshireeaacidic in character. The rarer circumneutrafglére
associated with at least two geologic circumstanggsvhere the bedrock is intermediate, mafic, calc
silicate or carbonate-bearing; and/or 2) where @&dfracturing enables water to flow through thek;o
transporting mineral nutrients to seepage areathercliff face. Each of these interrelated factoam
contribute to significant changes in nutrient levaer short distances creating both acidic and
circumneutral zones on the same cliff. These zoifftes have corresponding shifts in species comiposit
Several plant species are preferential to or @sttito cliffs.

Cliffs in the alpine zone are clearly different thélneir counterparts at lower elevations, but they not
defined as a separate community type. Plant cavgpically sparse and consists mostly of alpirentd
found in the surrounding alpine communities, asl @eldisturbance- and exposure-tolerant speciasdfou
at lower elevations. Most cliffs in New Hampshir@kpine areas are acidic and dry or dry-mesic, w&ith
few small circumneutral or cliff seep areas.
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CLIFF SEEPS

Cliff seeps are portions of cliffs characterized grennial or near-perennial seepage from bedrock
groundwater fractures or terrestrial runoff. They aot a distinct natural community type, but rathecur

as microhabitats within larger cliff communitieilSaccumulation is largely limited to bedrock ckag
small ledges, or thin layers on the rock surfadif §£eps are under-studied, but there is apparariation

in species composition that relates to differeriegsH, mineral composition of bedrock, base cattatus,

and climate, all of which may vary considerably & a single site. Mosses and liverworts are often
dominant in cliff seeps.

Seeps on acidic cliffs are characterized@glemenaacuminata(sharp-toothed nodding-asteDrosera
rotundifolia (round-leaved sundewyiola pallens(smooth white violet)y. cucullata(blue marsh violet),
Phegopteris connectilidong beech fern)Chrysosplenium americanufgolden-saxifrage)Rubus hispidus
(bristly blackberry),R. pubescengdwarf raspberry)Solidago rugosgwrinkle-leaved goldenrodCinna
latifolia (slender wood-reedyircaea alpina(small enchanter's-nightshad®latanthera dilatata(white
northern bog-orchid)Cardamine pensylvanicgPennsylvania bitter-cresgpilobiumspp. (willow-herbs),
Carex scabrata(eastern rough sedge), amthbalus altissimus(tall rattlesnake-root). Common tree
seedlings and saplings may inclutieuga canadensihemlock) andBBetula alleghaniensigyellow birch).
Bryophytes are typically abundant and include sspécies aBlindia acutg Hygrohypnum ochraceum
andSphagnum girgenshonii

Species found in circumneutral seeps in northersutralpine examples includgichophorumalpinum
(alpine clubsedge)T. cespitosum(tufted clubsedge)Cystopteris bulbifergbulbil fragile fern),Woodsia
glabella (smooth cliff fern)*, Dasiphora floribunda (shrubby-cinquefoil),Calamagrostisstricta ssp.
inexpansa (northern neglected reed grasspPinguicula vulgaris (violet butterworty, Muhlenbergia
glomerata(spike muhly), andPackeraschweinitzianagNew England groundselMicranthesvirginiensis
(early small-flowered-saxifrage) amjeratinaaltissima(white snakeroot) may occur at lower elevations.
Bryophytes are common to abundant and inclRddssia quadrataConocephalum conicunCrytomnium
hymenophylloidesTimmia megapolitanalThamnobryum alleghaniensand species rare to uncommon in
the state such a3sistichium capillaceumGymnostomum aeruginosuandMnium thomsonii

Alpine cliff seep species includ8alix herbacea(snow-bed willow), Geum peckii(White Mountain
avens), Arnica lanceolata(lance-leaved arnica) Saxifraga rivularis(alpine-brook saxifrag&) andS.
cernua(nodding saxifragé)

Good examples of acidic cliff seeps occur at thamfd (Lincoln) and Smarts Brook (Thornton).
Circumneutral cliff seeps can be found at Ice Gu{Bfandolph) and Connecticut River State Forest
(Pittsburg). Good examples of alpine cliff seepsunon the west ridge of Mt. Lincoln and in Tuckem
and Huntington Ravines.

* Montane - subalpine acidic cliff (S4)

GENERAL DESCRIPTION This cliff community is characterized by a mixunf species indicative of acidic
and montane conditions. Circumneutral indicatoesadosent. Higher elevation examples of this comtguni
may contain subalpine species, and some exampthe @pine zone contain only alpine-restricteccmse
These cliffs occur primarily in the White Mountaiegion, and are most spectacular in the large eavai
the Presidential Range.

Montane and alpine species also found in this conityunclude heart-leaved paper birch and dwarf
shrubs such as mountain cranberry, three-toottregliefoil, velvet-leaved blueberry, Labrador teajrad
blueberry, and diapensia*.
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CHARACTERISTIC VEGETATION Characteristic vegetation includBeschampsia flexuogavavy hair grass),
Sibbaldiopsidridentata(three-toothed cinquefoilCystopteris fragiligfragile fern),Solidagosimplexssp.

randii var. monticola (montane Rand’s goldenrodRanthonia spicata(poverty oatgrass)Capnoides
sempervirengpink-corydalis), andParonychia argyrocomésilverling)*.

Other plant species that may be present includbshsuch asSolidago bicolor(white goldenrod),S.
nemoralis (gray goldenrod) and other goldenroddymphyotrichumssp. (American-asters)ychillea
millefolium ssp.lanulosa(common yarrow)Aquilegia canadensi@ed columbine)Danthonia compressa
(flattened oatgrassipoa compresséflat-stemmed blue grasdjlymusrepens(creeping wild-rye) Agrostis
spp. (bentgrasseFanicumspp. (panicgrassed)ennstaedtia punctilobuléeastern hay-scented fern), and
Cystopteris tenuigMackay’s brittle fern).

Shrubs that may be present in low cover incli@ervilla lonicera (bush honeysuckle)yaccinium

myrtilloides (velvet-leaved blueberry)y. angustifolium(lowbush blueberry)V. vitis-idaea (mountain

cranberry),Spiraeaalba var. latifolia (meadowsweet)Kalmia angustifolia(sheep laurel)Rhododendron
groenlandicum(Labrador tea)Sorbus americangéAmerican mountain-ashj. decora(showy mountain-
ash), Acer pensylvanicungstriped maple)A. spicatum(mountain maple)Rubusspp. (brambles), and
Amelanchiespp. (shadbushes).

Scattered saplings or stunted older trees can amturenches or other areas where soil accumulaion
sufficient to support them. These incluBletula papyriferapaper birch)B. cordifolia (heart-leaved paper
birch), B. alleghaniensigyellow birch),Quercus rubrared oak) Populus tremuloidegquaking aspenp.
grandidentata(big-toothed aspen)pcer saccharun{sugar maple)Pinus resinosgred pine),P. strobus
(white pine), Juniperus virginiana(eastern red cedarRicea mariana(black spruce)P. rubens(red
spruce) Abies balsameébalsam fir), and’'suga canadensihiemlock).

Sites with Agrostis mertensiinorthern bentgrass)luncus trifidus(highland rush), andrichophorum
cespitosum(tufted clubsedge) indicate subalpine conditiocBeme of these sites also hakenpetrum
atropurpureun(red crowberry) an&accinium uliginosunfalpine blueberry) on shelves or cliff brows.

White Mountain saxifrage Saxifraga paniculatassp. neogaeg* and nodding saxifrage S@xifraga
cernug* are two very rare plant species restricted tffscin the alpine zone.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community occurs north of and including tBenapee Uplands and Sebago-Ossipee
Hills and Plain subsections at 1,200-3,500 ft. &iews (locally to 1,000 ft. and 4,000 ft.). Goodmples
include Cannon Cliff (Franconia), Cathedral Ledyerth Conway), and Ice Gulch (Randolph).

SOURCES NHB field surveys; Bailey 2001; Sperduto 2001; Sioo 2002.

* Montane - subalpine circumneutral cliff (S2S3)

GENERAL DESCRIPTION Circumneutral cliffs occur where the bedrockrikermediate, mafic, calc-silicate,
or carbonate-bearing and where fractured rock ghaater transports base cations to the cliff face
(particularly under overhangs). They support cphidic plant species absent from more acidic cliff
communities, including alpine clubsedge, shrublmguoefoil, White Mountain saxifrage*, violet
butterwort*, and scirpus-like sedge*; many of thepecies require seasonally to perennially wet agep
zones with elevated levels of calcium. These cliffsur in only a few locations in New Hampshired an
are restricted to parts of large cliffs and raviimethe mountains.

CHARACTERISTIC VEGETATION Diagnostic vascular plants includeryopteris fragrans(fragrant wood
fern)*, Woodsia glabellgsmooth cliff fern¥, W. ilvensis(rusty cliff fern), Cryptogramma stellerfslender
rock-brake¥, Campanula rotundifolia (Scotch bellflower), Oligoneuron album (white flat-topped-
goldenrod), Draba cana(canescent whitlow-mustard) Boecherastricta (Canada rockcressizarex
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scirpoidea(scirpus-like sedgé) C. eburnedbristle-leaved sedge) Sambucus racemogeed elderberry),
Dasiphora floribunda (shrubby-cinquefoil), andThuja occidentalis (northern white cedar). Other
circumneutral site species that may be presenaf®imore diagnostic démperate circumneutral cliffs
include Pellaea atropurpuregpurple cliff-brake)*, Asplenium trichomanegnaidenhair spleenwort), and
Micranthes virginiensis (early small-flowered-saxifrage). Generally onlyfew of these circumneutral
indicators are present at any one site.

Many vascular plant species growing on circumnéutlifs are not necessarily indicators of enriched
conditions. On nine circumneutral cliffs surveyed the White Mountains, bryophytes were better
indicators of calcareous and circumneutral condgithan vascular plants (44% of all bryophytes were
base-rich indicators compared to 14% of vasculantg). Among these bryophytes, the most
characteristically strict calciphiles (and rare uncommon in the state) weliRistichium capillaceum
Gymnostomum aeruginosumnd Tortella tortuosa other base-rich or circumneutral indicators ideld
Amphidium mougeotii Diplophyllum apiculatum Mnium thomsonji and Myurella siberica
Polytrichastrumalpinumis frequent but probably not restricted to circemitnal cliffs.

Other plant species includ@ntennaria spp. (pussytoes)cystopteris fragilis(fragile fern), C. tenuis

(Mackay’s brittle fern),C. bulbifera (bulbil fragile fern), Trisetum spicatunfnarrow false oat)Arabis

pycnocarpa(hairy eared-rockcress) Epilobium ciliatum(fringed willow-herb), Eurybia radula (rough

wood-aster) and other American-ast&slidago argutgforest goldenrod)S. bicolor(white goldenrod)s.

nemoralis (gray goldenrod) and other goldenro@anthonia spicata(poverty oatgrass)p. compressa
(flattened oatgrass)igrostis spp. (bentgrassesfchillea millefolium ssp.lanulosa (common yarrow),
Aquilegia canadensis(red columbine), Poa compressa(flat-stemmed blue grass)Panicum spp.

(panicgrasses) Elymus repens (creeping wild-rye), Deschampsia flexuosgwavy hair grass), and
Dennstaedtia punctilobulgeastern hay-scented fern).

Shrubs that may be present in low cover inclidesiphorafloribunda (shrubby-cinquefoil) Juniperus
horizontalis (creeping junipef), Diervilla lonicera (bush honeysuckle)Spiraea alba var. latifolia
(meadowsweet)}\cer pensylvanicur(striped maple)A. spicatun{mountain maple)Swidarugosa(round-
leaved dogwood),Sibbaldiopsis tridentata (three-toothed cinquefoil)Rubus spp. (brambles), and
Amelanchiespp. (shadbushes).

Scattered saplings or stunted older trees can artbenches or other areas where soil accumulBese
include Betula papyrifera(paper birch)B. cordifolia (heart-leaved paper birchuercus rubra(red oak),
Populus tremuloideqquaking aspen)P. grandidentata(big-toothed aspen)Acer saccharum(sugar
maple),Pinus strobugwhite pine),Juniperus virginianaeastern red cedarfhuja occidentalignorthern
white cedar), an@icea rubengred spruce).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: This community is generally found above 900 fidaip to 3,500 ft. (locally to 4,000 ft.).
Good examples include Holts Ledge (Lyme), Rattlkerdtn. (Rumney), and the east face of Mt. Osceola
(Livermore).

SOURCES NHB field surveys; Bailey 2001; Sperduto 2001; Siogo 2002.

» Temperate acidic cliff (S4)

GENERAL DESCRIPTION This is the most common type of cliff in New Hashpe. They are found
throughout the state below 2,200 ft. elevation. Mar, subalpine, and circumneutral indicator spgeare
absent. Wet seepage areas sometimes support abumosses and liverworts, and vascular plants typica
of fens and swamps.

CHARACTERISTIC VEGETATION Characteristic vegetation includ&syopteris marginalis(marginal wood
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fern), D. intermedia (evergreen wood fern)Asplenium trichomanessp. trichomanes (maidenhair
spleenwort),Polypodium virginianum(rock polypody),Dennstaedtia punctilobuldeastern hay-scented
fern), Cystopteris tenuigMackay’s brittle fern),Solidago nemoraliggray goldenrod)S. juncea(early
goldenrod) S. bicolor(white goldenrod)Symphyotrichunssp. (American-asters)chilleamillefoliumssp.
lanulosa (common yarrow),Aquilegia canadensigred columbine),Capnoidessempervirens(pink-
corydalis),Aureolaria pediculariavar. intercedengintervening fern-leaved false foxglov&)eschampsia
flexuosa (wavy hair grass)Danthonia spicata(poverty oatgrass)P. compressa(flattened oatgrass),
Agrostisspp. (bentgrassedpoa compressdflat-stemmed blue grassPanicumspp. (panicgrasses), and
Elymusrepens(creeping wild-rye).

Shrubs that may be present in low cover incli@ervilla lonicera (bush honeysuckle)yaccinium
angustifolium(lowbush blueberry)Spiraeaalba var. latifolia (meadowsweetKalmia angustifolia(sheep
laurel), Acer pensylvanicungstriped maple)A. spicatum(mountain maple)Rubusspp. (brambles), and
Amelanchiespp. (shadbushes).

Scattered saplings or stunted older trees can artbenches or other areas where soil accumulBese
includeBetula papyrifera(paper birch)Quercus rubrared oak) Populus tremuloidegquaking aspenp.
grandidentata(big-toothed aspenjcer saccharunfsugar maple)Pinus strobugwhite pine),Juniperus
virginiana (eastern red cedar), aRitea rubengred spruce).

CLASSIFICATION CONFIDENCE 2

DiSTRIBUTION: This community is generally found below 2,2004dhd south of the White Mountains. A
good example occurs on Joe English Hill (New Bokton

SOURCES NHB field surveys.

» Temperate circumneutral cliff (S2)

GENERAL DESCRIPTION This community corresponds to circumneutral sldf low elevations (below 1,000
ft.) in southern or central NH. It occurs where fleent bedrock is intermediate, mafic, calc-siécar
carbonate-bearing and where fractured rock groutetw&ransports base cations to the cliff face
(particularly under overhangs). Montane and subalpndicator species are absent. This community may
occupy most of the area of a cliff, or be restddie specific zones within a larger acidic cliff.

CHARACTERISTIC VEGETATION Plants characteristic of this community inclu@eyptogramma stelleri
(slender rock-brak&) Asplenium trichomanesssp. quadrivalens (Meyer's maidenhair spleenwort),
Woodsia ilvensigrusty cliff fern), W. obtusablunt-lobed cliff fern¥, Pellaea atropurpuredpurple cliff-
brake)*, andMlicranthesvirginiensis(early small-flowered-saxifrage).

Other plant species includgolidago bicolor(white goldenrod)S. nemoraliggray goldenrod) and other
goldenrods Symphyotrichunssp. (American-astershchilleamillefolium ssp.lanulosa(common yarrow),
Campanula rotundifolia(Scotch bellflower),Aquilegia canadensigred columbine),Antennaria spp.
(pussytoes),Danthonia spicata(poverty oatgrass)D. compressa(flattened oatgrass)Agrostis spp.
(bentgrasses)Poa compressdflat-stemmed blue grassRanicum spp. (panicgrassesklymusrepens
(creeping wild-rye),Deschampsia flexuoséwavy hair grass)Dennstaedtia punctilobuldeastern hay-
scented fern), an@ystopteris tenuigMackay’s brittle fern).

Shrubs that may be present in low cover incliesiphora floribunda (shrubby-cinquefoil) Diervilla
lonicera (bush honeysuckle)Spiraea alba var. latifolia (meadowsweet)Acer pensylvanicungstriped
maple),A. spicatum(mountain maple)Swidarugosa(round-leaved dogwoodambucus racemogeed
elderberry) Rubusspp. (brambles), amimelanchiespp. (shadbushes).

Scattered saplings or stunted older trees can actbenches or other areas where soil accumulbese
includeBetula papyriferapaper birch)Quercus rubrared oak)Populus tremuloidegquaking aspenp.
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grandidentata(big-toothed aspenfcer saccharunfsugar maple)Pinus strobugwhite pine),Juniperus
virginiana (eastern red cedafhuja occidentalignorthern white cedar), arRicea rubengred spruce).

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is generally found below 1,000 &hd south of the White Mountains.
Good examples occur at Jarvis Hill (Claremont) BtidPawtuckaway (Nottingham).

SOURCES NHB field surveys; Bailey 2001; Sperduto 2001; Siogo 2002.

ROCKY MARITIME COMMUNITIES

New Hampshire’s maritime rocky shore communitiesunmn the offshore Isles of Shoals and exposed
locations along the mainland. The nine small istaofl the Isles of Shoals, four of which are in New
Hampshire, are considerably more exposed to andrbdtby the ocean than most nearby mainland shores
Maritime rocky shore natural communities refledfetient degrees of exposure to tides, waves amhsto
surges, salt spray and salinity, and drought. Ngdiirds are also influential. Vascular plants @beent in

the intertidal zone. Blue-green algae and licheay bve present in the upper intertidal zone whilgelio
intertidal rocky shores support a great diversitynarine algae. Rocky barrens occur above thetidgdr
zone where exposure to storm waves and salt spratilli substantial. Shrub thickets occur on slight
higher ground which is even less exposed to oceare$. Herbaceous meadows form where seabird
activity is high.

* Maritime cobble beach (S1)

GENERAL DESCRIPTION This community, characterized by a low to moderatver of forbs and
graminoids, is found along short stretches of celli#aches. They occur above the reach of sprieg,tid
but are overwashed during severe storms. Thesendgnbeaches can be significantly altered over
relatively short periods of time. On Lunging Islande of the Isles of Shoals, the cobble beach3aren
elevation over a 20 year time span (R. Randalls.pepmm.) as a result of storm waves moving sand,
gravel, cobble, and larger rock landward onto thach.

The substrate is primarily cobble and/or gravel.

CHARACTERISTIC VEGETATION Frequent species afechillea millefolium ssp.lanulosa(common yarrow),
Ambrosia artemisiifolia(common ragweed)Cakile edentula(American sea-rocket)Calystegia sepium
(hedge false bindweed)chenopodium albun{white goosefoot),Elymus repens (creeping wild-rye),
Galeopsishifida (split-lipped hemp-nettle},athyrusjaponicusvar. maritimus(beach vetchling)Raphanus
raphanistrum(wild radish),Rumex crispugcurly dock),Sisymbrium altissimurtitumbling hedge-mustard),
Solanum dulcamargclimbing nightshade), an8olidago sempervirengeaside goldenrod). Due to the
dynamic nature of this community, a higher promortof non-natives may occur here compared to most
other natural community types. One of the cobblgches on the Isles of Shoals supports the onlynexta
population ofLeymus molligAmerican lyme grass)* in New Hampshire. The staitgorical Mertensia
maritima(seaside bluebells)* was also documented fromldlgigtion.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is known from the Isles of Shoéiye) and Odiorne Point State Park
(Rye) in the Coastal Lowland subsection.

SOURCES NHB field surveys.
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* Maritime rocky barren (S2)

GENERAL DESCRIPTION This sparsely vegetated community is dominatedxppoged bedrock and occurs
between thdntertidal rocky shoreand themaritime meadowor maritime shrub thicketcommunities.
Plant cover is affected by concentrations of seapirano, lack of soil, and exposure to heavy suirid,
and salt spray. A low cover of herbs and even fesheubs creeps down into protected crevices fromemo
densely vegetated communities above.

Soil is primarily restricted to protected creviéeshe bedrock.

CHARACTERISTIC VEGETATION The most frequent species akehillea millefolium ssp.lanulosa(common
yarrow), Elymusrepens(creeping wild-rye) Festucarubra ssp.pruinosa (frosty red fescue)l.epidium
ruderale (stinking pepperweed]),. virginicum (poor-man’s pepperweedPolygonum avicularg¢dooryard
knotweed),Portulaca oleracegcommon purslane)solanum dulcamardclimbing nightshade)Solidago
sempervirengseaside goldenrodgpergularia rubra(red sand-spurry), an8ymphyotrichum novi-belgii
(New York American-aster). Several other specigsamxur with an even sparser cover.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is restricted to the Isles of Sed&ye) where it occurs on all nine islands,
and to some exposed coastal shorelines on the andinAll examples occur within the Coastal Lowland
subsection.

SOURCES NHB field surveys.

* Maritime meadow (S1)

GENERAL DESCRIPTION This community, characterized by forbs and grandepdominates upland habitats
landward ofmaritime rocky barrenson most of the smaller islands in the Isles oféhdt also occurs on
the larger islands where sizable seabird nestitanis occur. Shrub cover is markedly reduced seab
The density of herb cover can vary greatly hereve€ds less dense in exposed areas with thin, ditg,s
and denser in protected areas with thicker, mowés. Substrates consist of sandy loams richrgamic
matter.

This community is invariably linked to seabird negtcolonies, as guano deposition from gulls and
cormorants plays a significant role in maintaingmecies composition and structure (Ellis et al.6200
Gulls and cormorants also pull and trample vegatati nesting areas. George (1980) notes “theéntte

of larger birds on Duck Island, where hardly agpfi a living woody form can be found, and where dir
reeks of guano is the extreme example.” Vegetatmrer and composition in turn influences whether th
nesting habitat is more suitable for terns, gats;ormorants (D. Hayward and S. Fuller, pers. comm

CHARACTERISTIC VEGETATION On thinner, drier soils in more exposed areas, lwen®r is sparse to
moderate and characterized bAchillea millefolium ssp. lanulosa (common yarrow), Ambrosia
artemisiifolia (common ragweed)Symphyotrichum novi-belgifNew York American-aster)Solidago
rugosa(wrinkle-leaved goldenrodRumexacetosellassp.pyrenaicugsheep dock), anBestucarubra ssp.
pruinosa(frosty red fescue), with lesser amountBodmus tectorunfcheat brome)l.ysimachiaarvensis
(scarlet pimpernel)lLepidium ruderale(stinking pepperweed),. virginicum (poor-man’s pepperweed),
Persicaria maculosglady’s-thumb smartweedRolygonum aviculargdooryard knotweed)Portulaca
oleracea(common purslane), ar&blanum nigrunfEuropean black nightshade).

In more protected areas where soil accumulationnaoidture increase, a moderate to dense coverrb§ he
can occur. Together with the species mentionedeglemditional herbs characteristic of these leposad
areas areArtemisia vulgaris (common wormwood),Elymus repens (creeping wild-rye),Ligusticum
scothicum(Scotch lovage)Persicaria punctatgdotted smartweedRaphanus raphanistrurfwild radish),
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Sisymbrium altissimun{tumbling hedge-mustard)S. officinale (common hedge-mustardfolidago
sempervirengseaside goldenrod), agdellaria mediglcommon stitchwort). The few shrubs and lianas tha
may be present includeubus allegheniensiommon blackberry)R. idaeusssp.strigosus(strigose red
raspberry) Solanum dulcamaréclimbing nightshade), antioxicodendron radicanoison-ivy).

CLASSIFICATION CONFIDENCE 2
DisSTRIBUTION: This community is restricted to the Isles of Sad&ye) in the Coastal Lowland subsection.
SoURCES NHB field surveys; Ellis et al. 1994; George 1980

* Maritime shrub thicket (S1)

GENERAL DESCRIPTION This community is dominated by shrubs with a lowradence of stunted trees and
understory herbsMaritime shrub thicketsare restricted to only a few locations along Newmrpshire’s
maritime coastline. These locations include theslsbf Shoals and an upland area on the mainland’'s
coastline that is particularly exposed to maritishements.

The substrate consists of relatively thin, dry tg-chesic, sandy loams.

CHARACTERISTIC VEGETATION Common shrubs includAmelanchier canadensieastern shadbusha.,.
spicata (dwarf shadbush)Gaylussacia baccata(black huckleberry),Morella caroliniensis (small
bayberry),Parthenocissus quinquefoli@/irginia-creeper) Aronia melanocarpa(black chokeberry)Rosa
rugosa(beach rose)R. virginiana(Virginia rose),Rubus allegheniensi&ommon blackberry)R. idaeus
ssp. strigosus (strigose red raspberry)Toxicodendron radicans(poison-ivy), and occasionally
Sibbaldiopsis tridentatdthree-toothed cinquefoil) and stunted trees saghcer rubrum(red mapleand
Prunus serotingblack cherry). Herbaceous species incléaillea millefolium ssp.lanulosa (common
yarrow), Symphyotrichum novi-belgii(New York American-aster),Fallopia scandens (climbing
bindweed) Fragaria virginiana(common strawberryMaianthemum stellaturgstar-like false Solomon’s-
seal), Sedumspp. (stonecropsRoa compressdflat-stemmed blue grasslp. pratensis(Kentucky blue
grass),Agrostis capillaris(Rhode Island bentgras#Anthoxanthum odoraturflarge sweet grassElymus
repens(creeping wild-rye), an&estucarubra ssp.pruinosa(frosty red fescue).

VARIANTS: Two variants are described:

1. Typic maritime island variant: Vegetation as described above. This variant coweost of the
natural upland habitat landward ofaritime rocky barrenson Star Island and on other larger
islands in the Isles of Shoals nearby in Maine,(B@pledore, Cedar, and Smuttynose). Vegetation
structure varies depending on degree of exposutesaihdepth. A short to moderate-height shrub
thicket comprised of stunted and low-growing shrghswys on thin-soiled, exposed ridgelines and
areas close to shorelines (near rocky barrens).ekéte-height to tall shrub thickets grow in more
protected island interiors with deeper soils.

2. Mainland variant: The mainland example occurs on a dry sandy, eobeim and is impacted by
high cover of invasive species. Common shrubsRimashirta (staghorn sumac);oxicodendron
radicans(poison-ivy),Loniceramorrowii (Morrow’s honeysuckle), anosarugosa(beach rose).
Stunted, scattered tree species inclidenus serotina (black cherry) anduniperusvirginiana
(eastern red cedar). Herbs include several founilertypic variant along withathyrusjaponicus
var. maritimus (beach vetchling),Oenotherabiennis (common evening-primrose)irtemisia
vulgaris (common wormwood)Rumexcrispus(curly dock), and others.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: In NH, this community is restricted to Star Isllaon the Isles of Shoals (Rye) and Odiorne
Point State Park in the Coastal Lowland subsection.
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SOURCES NHB field surveys.

COASTAL DUNES AND INLAND BEACH STRANDS

Coastal sand dune systems consist of several haturanunity types, each corresponding to one of fou
broad zones: beach, foredune, interdune, and baekdihe beach is most exposed to onshore winds and
salt spray and sparsely vegetated as a result.faredune is somewhat less exposed and is typically
dominated byAmmophila breviligulata(beach gras$)with few other species. The interdune is usually
dominated by beach grass* and has a broader divefsspecies. At one location, a hudsonia shrublan
has formed in the interdune. The more protectedigye of the dune (backdune) are characterized by
maritime dune woodlands, shrub thickets, and inteatl swales. The sandy beach, beach grass, hudsonia
shrubland, and shrub thicket communities are tceim¢his section while the wooded dunes and inteadl
swale communities are treated elsewhere in the rdentt Some amount of active sand shifting is a
common physical feature of all four zones. The twionary physical processes that produce the differe
communities are (1) the degree of exposure to ateption from on-shore winds, and the resultingrdeg

of sand stabilization, and (2) soil moisture.

Open riparian plains and dunes are globally rak lkarown in the state only from the upper Merrimack
River. Dunes are a very rare geologic phenomenaydrem the coast in New England.

Inland beach strands in New Hampshire are knowy foolm Ossipee Lake, a region of the state with an
extensive sand plain. The beach strands occur glonipns of the lakeshore where ice-push and wave
action have created large berms. These berms arprised of sand mixed with organic matter deposited
by waves. Dry site and coastal plain species aaeackeristic.

OPEN COASTAL DUNE COMMUNI TI ES

* Maritime sandy beach (S1)

GENERAL DESCRIPTION This community occurs on ocean beaches beginnittieagxtra-high tide line then
landward to the base of the foredune. These upgshes are over-washed by waves during severesstorm
and vegetation is routinely exposed to strong wisdad abrasion, and salt spray. Shifting sandalaocea
constant disturbance. As a result, vegetation &s&(<1% cover) and generally limited to salt+the,
succulent annuals. The rest of the community ceast bare sand. Strand lines of seaweeds and other
plant material may be present from storm event® Tderally threatened piping ploveCharadrius
melodu$ nests in this community. All of New Hampshirersritime sandy beachelave been impacted

by foot traffic, especially from beachgoers durihg summer months.

CHARACTERISTIC VEGETATION Plant species cover and diversity are low. Scatt@lants may include
Cakile edentula(American sea-rocket)Salsolakali (saltwort), Raphanusraphanistrum (wild radish),
Ammophilabreviligulata (beach grass)*, ardathyrusjaponicusvar. maritimus(beach vetchling).

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: Restricted to certain areas along the coast froabi®ek to Rye (NH Coastal Lowland
subsection).

SOURCES NHB field surveys.
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* Beach grass grassland (S1)

GENERAL DESCRIPTION This community is most prominent on the foreduneipo of coastal sand dune
systems, but also occurs in interdune and backdvess, and as narrow strands of vegetation alang th
upper edge of some beaches without dunes. Eachesttsettings has actively shifting sand, but the
foredune examples support a greater diversity ofaflAmmophila breviligulata(beach grass)*, the
dominant species of this community, is well adapiedhe dynamic environment of moving sand and
creates extensive colonies by spreading undergrstemds called rhizomes.

CHARACTERISTIC VEGETATION Beach grass* is the dominant species of this conitmuisolidago
sempervirens(seaside goldenrod) is a common associate, andrateeHudsonia tomentosdhairy
hudsonia)* is occasional. Areas dominated by exter®mats of hairy hudsonia* are described as aragpa
community type, théwudsonia maritime shrubland Other rare species may includéstida tuberculosa
(seaside threeawn)* an@yperus grayi(Gray's umbrella sedge)*. Occasional associatesDarghonia
spicata(poverty oatgrass)schizachyrium scopariurglittle bluestem),Lathyrusjaponicusvar. maritimus
(beach vetchling)l.echea maritimgbeach pinweed)?olygonumarticulatum (coastal jointed knotweed),
andCyperudupulinusvar.macilentugGreat Plains umbrella sedge).

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Mostly restricted to Seabrook Beach and “The SaimlsSeabrook (NH Coastal Lowland
subsection).

SoURCES NHB field surveys; Dunlop et al. (1983); DunlopdaCrow (1983).

* Hudsonia maritime shrubland (S1)

GENERAL DESCRIPTION This community occurs in interdunal areas wherel sapvement from wind and
waves, although still quite significant, is monailied than irbeach grass grasslandominated foredunes.
These interdunes are occasionally overwashed wbeiops of foredunes are blown out during severe
storms, and waterborne sand is deposited at thress.t

Hudsonia tomentosghairy hudsonia)* is adapted to withstand a certiégree of sand burial and can form
dense stands in more stabilized areas. In othemsaneatches of sparsely vegetated or completely
unvegetated sand can occur. Due to its sand-binaliligy, hairy hudsonia* is considered a keystone
species in this community because it allows othantpspecies to become established (NatureServe) 200
Only one example occurs in New Hampshire, betweleeagh grass* covered foredune and beach cottages
on the remains of the back portion of an interdutistorically, this community likely was common (gs

is today on Plum Island’s dune system nearby in Mi#hin the once extensive dune system that steetch
along the coast from the state line in Seabroadulin Hampton Beach.

The xeric sand (to gravelly-sand) substrate is wand water deposited and supports essentially o so
development.

CHARACTERISTIC VEGETATION Occasional associates of the dominant hairy hud$anclude Ammophila
breviligulata (beach grass)*Artemisiacampestrisssp.caudata(field wormwood)*, Carex silicea(sea-

beach sedge)Xyperus grayi(Gray's umbrella sedge)festucarubra ssp.pruinosa (frosty red fescue),
Lathyrus japonicus var. maritimus (beach vetchling)Lechea maritima(beach pinweed)Polygonum
articulatum (coastal jointed knotweed),Solidago sempervirens(seaside goldenrod)Astraeus
hygrometricus (earthstar fungus), and several lichen speciess Lfgequent associates afeistida

tuberculosa (seaside threeawn)*Artemisia stelleriana(beach wormwood)Bromus tectorum(cheat
brome), Cyperuslupulinus var. macilentus(Great Plains umbrella sedg&)enothera biennigcommon

evening-primrose)Schizachyrium scopariurtittie bluestem),Sporobolus cryptandruésand dropseed)*,
and few others. Collectively, these herbaceouscést®s have a sparse cover (<5%).
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CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: Restricted to one interdunal site at SeabrookcBg&eabrook) in the Coastal Lowland
subsection.

SOURCES NHB field surveys.

* Bayberry - beach plum maritime shrubland (S1)

GENERAL DESCRIPTION This community is primarily found on the backdung may also occur in small,
protected hollows of the interdune. Sandy soils tgpécally a bit more stable than those found ie th
foredune and exposed areas of the interdReereational and developmental pressures contmuee ta
major threat to the viability of the region’s duc@mmunities and their flora, including at NH’s omlyne
system (Seabrook Dunes).

CHARACTERISTIC VEGETATION This community is characterized by short to modetetight shrub thickets
dominated byMorella caroliniensis(small bayberry) andrunus maritima(beach plum). Other species
include Toxicodendron radicangpoison-ivy), Rosa virginiana (Virginia rose), Oenothera biennis
(common evening-primroseichillea millefolium ssp.lanulosa(common yarrow), anéallopia scandens
(climbing bindweed)Artemisiacampestrisssp.caudata(field wormwood¥ is occasionally found at the
edge of these thickets. A related maritime-inflleghshrubland is dominated primarily by small bayper
(without beach plum) and may be a distinct variant.

CLASSIFICATION CONFIDENCE 1-2

DISTRIBUTION: Restricted to the Seabrook Dunes (a.k.a. The §andSeabrook (NH Coastal Lowland
subsection).

SOURCES NHB field surveys; Dunlop and Crow 1985; Dunldpak (1983).

| NLAND BEACH STRANDS

* Hudsonia inland beach strand (S1)

GENERAL DESCRIPTION In New Hampshire, this community only occurs ossipee Lake, where ice-push
and wave action have created large berms arountiop®rof the lakeshore. These open berms are
comprised of sand (from the extensive sand plaianith around Ossipee Lake) mixed with organic matter
deposited by waves. Scattered shrubs and herbs gnotlhie berms, starting at 1-1.5 meters above late-
summer water levels. Dry site and coastal plaimtplspecies are characteristic. This community is
associated with several other regionally rare sgmolyd shore communities that form narrow bands at
slightly-lower elevations along the shore line.

CHARACTERISTIC VEGETATION This community is characterized by a rare assereblafgspecies that
includesHudsonia tomentoséhairy hudsonia)*H. ericoides(golden heathet) Quercus ilicifolia(scrub
oak), andSchizachyrium scopariurittle bluestem). Other frequent and characterispecies include
Prunus susquehang@ppalachian dwarf cherry)/accinium macrocarpoflarge cranberry)Gaylussacia
baccata(black huckleberry)Aronia melanocarpgblack chokeberry)Juniperuscommunisvar. depressa
(common juniper),Lechea intermediground-fruited pinweed)Panicum virgatum(switch panicgrass),
Danthonia spicata(poverty oatgrass)Dichanthelium boreale(northern rosette-panicgrass), amd
clandestinun{deer-tongue rosette-panicgrass). Occasional patochtrees may be present, includiigus
rigida (pitch pine)Acer rubrum(red maple), an8etula populifolia(gray birch).

CLASSIFICATION CONFIDENCE 2—3

DisTRIBUTION: Found only at a few locations around the margih®ssipee Lake, including the Ossipee
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Lake Natural Area (Ossipee).
SOURCES NHB field surveys; Sperduto 1994b; Sperduto 2000c.
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WOODED UPLANDS

Natural communities where trees comprise more tha% cover are classified as wooded uplands.
Wooded uplands are sub-classified as woodlands6(®&-tree cover) and forests (60-100% tree cover).
North America’s Boreal Forest biome intersects wlith Eastern Deciduous Forest biome in New England.
A distinct transition or “tension” zone emergesviltn the two biomes, expressed both latitudinaily a
elevationally. This results in a pattern of thregjon forest zones in New England (Westveld et b6t
Bormann et al. 1970; Cogbill and White 1991; Cdgeilal. 2002). NH Natural Heritage refers to these
zones as: 1Acadian spruce - fir forests characterized by northern conifers, lQurentian mixed
forests, which include northern hardwoods and transitiomdiv@od - conifer communities, and 3)
Appalachian oak and pine forests characterized by central or Appalachian hardwabdsé mix with
pines.

Within each zone, individual forest communitiesygreatly in size. A few common communities occupy
extensive areas, forming regional forest matricesggreater number of communities occur as smaller
patches embedded within the forest matrix, corredipg to sites with different microclimates, site
conditions, and disturbance regimes. The commuitiat form the forest matrix of one region, howeve
may also occur as patches in adjacent regionsekample, spruce - fir forests, common in the White
Mountains, occur in southern New Hampshire onlisakated patches on summits like Mount Monadnock.

ACADIAN SPRUCE - FIR FOREST ZONE

The Acadian forest region takes its name from tladdan peninsula, and encompasses northern New
England, southern Quebec, and the maritime prosinéé€Canada. This region is transitional between th
transcontinental boreal forest to the north andhiggvation spruce - fir forests of the central
Appalachians. Red sprucPi¢earubeng and balsam firAbiesbalsamej are the characteristic trees of
this region, but species like red pirfgirusresinosg, Jack pine . banksiand*, and northern white cedar
(Thujaoccidentali$ can dominate on rocky ridges and slopes.

FORESTS

Spruce - fir forests occur in cool climates anddweinated by conifers. In New Hampshire, they gimow
both high-elevation and low-elevation settings. it¢ig elevation spruce - fir forests in New Hampshire
typically occur between 2,500 ft. and 4,900 ftvalén (Leak and Graber 1974; Cogbill and White )99
These forests cloak the upper portions of manhefstate’s mountains. Lower elevation spruce fofiests
occur in settings influenced by cold-air draina@edbill and White 1991), on shallow or poorly drn
soils (Flaccus 1959; Leak 1982; Cogbill and Whi®@®1), and on deep, coarse, valley bottom sediments.
They are located elevationally below northern hardds and are often associated with lake basins,
streamsides, river and kame terrace sedimentgeatthnds.

The various spruce - fir forest communities in NEemgland support a vascular flora of approximaté@ 2
species, 25 of which are abundant (Cogbill 198ih&-seven species of vascular plants and 26 epexi
mosses and lichens were identified in spruce fdiiests at Nancy Brook RNA (Royte et al. 1996). A
number of prominent species have an Alleghaniatmilligion, (which includes the glaciated northeaste
United States, the Great Lake states, and adjacettihern Canadian provinces, with a southern eixtens
along the Appalachians). Species with Alleghanistridutions includePicea rubengred spruce)Betula
cordifolia (heart-leaved paper birch, alleghaniensigyellow birch),Pinus strobugwhite pine),Populus
grandidentata(big-toothed aspenfcer spicatun{mountain maple), an#l. pensylvanicun(striped maple).
All of these species are absent in the transcamtihéoreal forest. Red spruce, common in New Brdjta
spruce - fir forests, is replaced by black spriRieda mariand and white spruce?( glaucg in the boreal
forest. Heart-leaved paper birch in our montanedtsris replaced Wgetula papyriferapaper birch) to the
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north. Abies balsamegbalsam fir) occurs in both forest regions. Deciggighrubs and trees tend to be
more prevalent here than in boreal forests to trthr(La Roi 1967).

Acadian spruce - fir forests are subject to a vara@f natural disturbances. Wind damage is the most
prominent of these disturbances; it can take thienfof a large-scale, catastrophic event (hurricgnes
small-scale patch windthrow, and fir-wave phenom@einers and Lang 1979; Foster and Reiners 1983).
Periodic insect infestations also significantly ep these forests. In particular, naturally-ocagri
outbreaks of spruce budworm heavily impact largatks of spruce - fir forest every 40-60 years. To a
lesser extent, fire can alter successional pattertisese communities. Small-scale fires are oocesiin

the White Mountains and North Country. Finally,cadeposition, or “acid rain” has been widely nossda
major contributing factor to the decline of sprudi forests. The mechanisms for this have beeioualy
attributed to reduced frost hardiness, nitrogenfsséibn (with a resulting short-term elevation dfogen
levels and subsequent loss from the system), dewplet soil calcium levels, and other contributiiagtors.

The disturbance history of an Acadian spruce fdfiest strongly influences its structure and conitjmos
Large gaps tend to regenerate with even-aged &meepies, sometimes heavily weighted towards a eingl
species that had established regeneration in tHersiory or toward species able to colonize largas
rapidly from seed (e.g., paper birches). Balsamariil paper birch are fast-growing and short-livedking
them generally more successful gap colonizers thegh spruce. In the understory, herbaceous and
bryophyte plant cover is closely correlated witghti availability; more open canopy gaps tend toehav
greater understory plant cover, whereas densesctlosnopies tend to have lower understory cover.

Five communities are described in this section. high-elevation typedjigh-elevation spruce - fir forest
andhigh-elevation balsam fir forestare based on the general pattern of increasiogipence of balsam
fir and heart-leaved paper birch with increasinifuale, and a corresponding decrease in prominefce
yellow and paper birches characteristic of the e hardwood forests below. The third and fowyfes
arelowland spruce - fir forestat low elevations below northern hardwood forestd black spruce - red
spruce forestat mid elevations. The fifth typejorthern white cedar forest/woodlandis somewhat
anomalous, in that it is not dominated by sprucéroHowever, it is included in this section besalit is
an upland forest community dominated by a nortlerifer, and restricted to the northern part oftade.

» High-elevation spruce - fir forest (S4)

GENERAL DESCRIPTION High-elevation spruce - fir forest®ccur on upper mountain slopes and ridgetops
in New Hampshire. It is generally found from 2,58(500 ft. in elevation in the mountains, but itoals
occurs lower on ridges and other infertile sites higher in relatively protected settings (e.gvimes).

The composition of these forests is significantifienced by disturbance history and to a lessemgby
variations in soil and elevation. Species compamsitalso varies along a moisture gradient. In drier
conditions, the community has more heath shrubsadhner dry-site species, and can be transitional on
shallow-to-bedrock sites to theed spruce - heath - cinquefoil rocky ridgeommunity. In moister
conditions, it has greater bryophyte cover. Redigpiand balsam fir are typical canopy dominantaast
expressions, though sometimes the importance at-fezeved paper birch and paper birch may increase
after disturbance. Some post-disturbance patches beastrongly birch-dominated, and these “birch
glades” can persist for decades.

Soils are generally very nutrient-poor, acidic jpiieols or Spodosols with a deep, slowly decommpsin
humus layer and the variable presence of a graghkd E (elluviated) horizon. Drainage varies froell

to moderately-well drained (somewhat poorly to ppdrained soils are more typical lwfwland spruce -

fir forest and spruce swamps). The needle litter of conifedew in nutrients, and due to its acidity it

decomposes slowly and contributes to organic matteumulation. Condensation from cloud-intercept
contributes a significant amount of moisture te tlirest community. Colder temperatures and degg; |
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melting snowpacks at high elevations also contebigt high moisture levels, low soil temperatures, a
shortened growing season, and accumulation ohsilus.

CHARACTERISTIC VEGETATION The canopy consists of various combination®ioka rubengred spruce),
Abies balsamegbalsam fir), andBetula cordifolia(heart-leaved paper birctB, papyrifera(paper birch),
and B. alleghaniensigyellow birch). Common understory plants that amere restricted to or more
abundant in this community than lower elevationefts includeChamaepericlymenuntanadense
(bunchberry) Amelanchier bartramianémountain shadbushBorbus decorandS. americangmountain-
ashes) Picea mariana(black spruce)]lex mucronata(mountain holly),Vaccinium myrtilloidegvelvet-
leaved blueberry)Linnaea borealis ssp. americana (American twinflower), andGaultheria hispidula
(creeping spicy-wintergreen). Understory plantsrstiavith northern hardwood forests includeyopteris
intermedia(evergreen wood fern]). campylopteralmountain wood fern)Phegopterisconnectilis(long
beech fern),Huperzia lucidula(shining firmoss),Oxalis montana(northern wood sorrel)l.ysimachia
borealis (starflower), Maianthemum canadenséCanada-mayflower),Coptis trifolia (three-leaved
goldthread), an€lintonia borealis(yellow bluebead-lily). The woody understory isialy sparse. Mosses
and liverworts are often abundant and commonly uithelBazzania trilobata, Dicranum scoparium,
Hypnum curvifolium, Pleurozium schreheand Ptilium crista-castrensis Others bryophytes include
Brotherella recurvans, Bazzania denudata, Scapa@moria, Drepanocladus uncinatus, Pohlia nutans,
Sphagnum russowig. girgenshoniiand others. Rare plant species that occur in siiiew Hampshire’'s
spruce - fir forests includdleottia cordata(heart-leaved twaybladg) N. convallarioides(broad-leaved
twayblade), andGeocaulon lividungfalse toadflaxy.

CLASSIFICATION CONFIDENCE 1

DiSTRIBUTION: Primary distribution is in the White Mountain, Malsuc-Rangeley Lake, and Connecticut
Lake subsections, and locally at higher elevatiohgentral/south-central New Hampshire subsections.
Good examples include Nancy Brook RNA (LivermorEhe Bowl RNA (Waterville Valley), Jennings
Peak/Dry Brook (Waterville Valley), and WhalebacknM(Lincoln).

SOURCES NHB field surveys; Pease 1964; Cogbill and WA®91; Royte et al. 1996.

» High-elevation balsam fir forest (5354)

GENERAL DESCRIPTION At higher elevations within the spruce - fir zoreere is a transition té\bies
balsamea(balsam fir) dominance and a corresponding absentewer abundance of bofficea rubens
(red spruce) andBetula cordifolia (heart-leaved paper birch). The canopy heighthia tommunity is
typically in the 2—10 m range, a reduction from thiker stature of trees at lower elevations (whicbw to
20-25 m height). At higher elevations, these stieds ultimately diminish to krummholz stature (@2 at
treeline.

On averagehigh-elevation balsam fir forestin New Hampshire occur between approximately 3 808
4,500 ft. in elevationabove which the transition tblack spruce - balsam fir krummholor heath -
krummbholz communities occurs. The range variesidensbly with topography and exposure, with some
examples occurring below 3,500 ft. on exposed Bdged summits, or as high as 5,200 ft. in more
protected valleys or cirques. Pease’s (1964) cdnoépbalsam fir “scrub” probably includes both
krummholz and the upper portion of this communityene the fir trees are scrubby in form and low in
stature, from about 4,200—4,500 ft. in elevation.

These forests are often characterized by patchesiraf-induced mortality known as “fir-waves.” Fir
waves are linear blowdown patches or standing deses oriented perpendicular to the prevailing wind
and arranged in a progression of different agedewadjacent to one another. A common theory suggest
that trees ultimately succumb due to the persidtes#t of needles and roots resulting from chroniredw
stress.
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Certainly some (or many) examples of this natucah@unity in the White Mountains are “virgin” old-
growth in a strict sense, although their age stmectand dynamics are poorly understood and studied.
Balsam fir typically declines and dies after 70rge@ften as a result of fir-wave phenomena. Trresof
“scrub” fir indicate higher maximum ages, with sotrees attaining 90-140 or more years.

Soils are similar to those found lnigh-elevation spruce - fir forestsnutrient-poor, acidic Inceptisols or
Spodosols with a deep, slowly decomposing humusrlapd the variable presence of a grey, leached E
(elluviated) horizon. Drainage varies from well nwoderately-well drained. Condensation from cloud-
intercept contributes a significant amount of maistto this forest community. Colder temperatuned a
deep, late-melting snowpacks at high elevation® alsntribute to high moisture levels, low soll
temperatures, a shortened growing season, and atation of soil humus.

High-elevation balsam fir forestsnay grade intdlack spruce - balsam fir krummho)zlpine/subalpine
communities, or heath - krummholz communities above

CHARACTERISTIC VEGETATION Balsam fir is the dominant tree. Heart-leaved pdyeh and red spruce are
occasional but are often sparse or absent at hajbeationsPicea marianablack spruce) is occasional at
higher elevations.

Moss and liverwort cover can be quite high (as mast80-100%), forming a deep, spongy carpet over
thick (9—20+ cm) organic humus. Dominant bryophspecies includ@azzania trilobataMylia taylori,
Hypnum imponensand Dicranum scopariumCladonia spp. and othelichens are present on ground
surfaces, tree roots, stems, lower branches araiheclogs. These moist moss carpets sometimes dorm
natural habitat for the rafdeottia cordataheart-leaved twayblade)*.

The shrub layer may be sparse, but is usually cheiaed by some combination 8brbus decorgshowy
mountain-ash),llex mucronata (mountain holly), Vaccinium myrtilloides (velvet-leaved blueberry),
Gaultheria hispidula (creeping spicy-wintergreen), aridnnaea borealis ssp. americana (American
twinflower). A low diversity of herbs is also chataristic; species present may inclubeyopteris
campyloptera(mountain wood fern)Streptopuslanceolatus(lance-leaved twistedstalki;optis trifolia
(three-leaved goldthreadMitella nuda (naked bishop’s-cap)Pxalis montana(northern wood sorrel),
Lysimachia borealigstarflower),Clintonia borealis(yellow bluebead-lily), and/aianthemum canadense
(Canada-mayflower).

Pease (1964) also notes that other species mapdueigered in sheltered openings of this community,
such asRibes lacustreandR. glandulosunicurrants),Kalmia angustifolia(sheep laurel)Rhododendron
groenlandicum(Labrador tea),R. canadensgrhodora), Vaccinium uliginosum(alpine blueberry),V.
cespitosun(dwarf blueberry)* V. angustifoliumlowbush blueberry)y. vitis-idaea(mountain cranberry),
Solidago macrophyllglarge-leaved goldenrod), asginulumannotinum(common interrupted-clubmoss).

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: Balsam fir forests are found from approximately0®54,500 ft. elevation throughout the
White Mountains, with locally higher or lower lirsidepending on exposure (occurs as high as 4,900 ft
Most peaks above 3,500 ft. in NH have decent exesapl

SOURCES NHB field surveys; Pease 1964; Cogbill and WHi®®1; Sneddon and Metzler 1992; Royte et
al. 1996; Sperduto and Cogbill 1999.

» Montane black spruce - red spruce forest (S1)

GENERAL DESCRIPTION This community is characterized by black and rediep on poorly to moderately
well drained soils. It occurs in the North Counttyd in the White Mountains around heathlands and
sloping and level fens in mid- to high-elevatiorlleya bottoms beginning at 2,000-3,000 ft. elevation
Shrub, herb, and bryophyte species compositioresmele those of other spruce - fir forests (dayland
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spruce - fir fores}. Compared tdlack spruce swampghis community occurs on mineral soil, and has a
lower abundance of heaths and a broader diverkghrobs and conifers.

Known examples from the upper Pemigewasset Rivid@waccur on mineral soils with a significant silt
component and a moderately shallow organic layke gilt impedes drainage, contributing to an ineeea
in soil moisture. The mid- to high-elevation vallgpsitions also trap cold sinking air, indirectly
contributing to the nutrient-poor conditions. Thase cryic soils (the coldest soil temperaturemegin the
state). Examples in the North Country occur on fignavelly silt loams overlain by a thin organigda.

CHARACTERISTIC VEGETATION Picea mariana(black spruce) an@. rubens(red spruce) are the dominant
trees.Abies balsameébalsam fir) is less abundant, and sometimes Beaily absent. Characteristic shrub
and herb species that are common to other spriiceommunities includésmundastrum cinnamomeum
(cinnamon fern), Osmunda claytoniana(interrupted fern), Kalmia angustifolia (sheep laurel),
Rhododendron groenlandicum (Labrador tea), Gaultheria hispidula (creeping spicy-wintergreen),
Chamaepericlymenuntanadense(bunchberry), Amelanchier bartramianalmountain shadbush), and
various bryophytes.

CLASSIFICATION CONFIDENCE 2—3

DisTRIBUTION: This type is documented from the upper East BraPemigewasset River valley in the

White Mountains (2,000-3,000 ft. elevation), thertRadCountry, and possibly the Cypress Brook dragnag

It potentially occurs in similar situations elsewdn northern New Hampshire on lower to middle
mountain slopes or valley bottoms with silty ord@an (densipan) soils. Good examples can be faund i
thevicinity of Ethan Pond and Shoal Pond (Livermore).

SOURCES NHB field surveys; Sperduto and Engstrom 1995.

» Lowland spruce - fir forest (S3)

GENERAL DESCRIPTION Lowland spruce - fir forest®ccupy cold valley bottoms below northern hardwood
forests in northern New Hampshire. They form aletrgam drainages, adjacent to swamps and peatlands,
and in former lake basinRicea rubengred spruce)Abies balsamegalsam fir), mosses, and lichens are
abundant, and a variety of herbs and shrubs maydsent. The community is floristically similarbayh-
elevation spruce - fir forestbut differs in landscape setting, soil drainagyg] wind-stress characteristics.
Tree species present in lowland forests, but abiseheir high-elevation counterpart, incluBeea glauca
(white spruce)P. mariana(black spruce), anBlinus strobugwhite pine). The composition of these forests
often varies in a complex way in response to dgenelass, which ranges from somewhat poorly to well
drained conditions. Wetland plants are frequetth@tvetter end of this gradient, but are not asidant as

in spruce swampsLowland spruce - fir forestsare often associated with spruce swamps and open
peatlands.

Spruce budworm infestations are a major disturbdacer in this community in extreme northern New
Hampshire, occurring on 40-60 year cycles. Windthis also common, though the frequency and
intensity of windthrow is less than in thigh-elevation spruce - fir forestommunity.

Nutrient-poor soils derive from various parent mials including compact and loose glacial tillsdan
water-deposited lake-bottom, river, and kame terrsediments. Silty, compact basal tills with impkde
drainage are frequent north of the White Mountaioiéen associated with low-grade pelite bedrock.
Coarse, well drained ice-contact deposits includevash, eskers, and kames. In the White Mountains
region this community occurs mostly on till deriviedm siliceous igneous or metamorphic bedrock.(e.g
granite or schist). Sites north of the White Moumagenerally have a higher base saturation and, in
combination with the more northern latitude andeabrclimate, tend to suppoRicea glauca(white
spruce).
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CHARACTERISTIC VEGETATION Red spruce and balsam fir dominate in various coatlins, withBetula
papyrifera (paper birch) and@. alleghaniensigyellow birch) being common associat8&tula cordifolia
(heart-leaved paper birch) is occasional, adga canadensihemlock) and white pine are infrequent or
absent (sebemlock - spruce - northern hardwood for@swWhite spruce is characteristic north of the main
core of the White Mountains, where it replaces whiine as an old-field specieBopulus tremuloides
(quaking aspen) arlcarix laricina (American larch) are occasional.

Species absent or uncommonhigh-elevation spruce - fir forestshat are occasional in this community
include Acer pensylvanicunistriped maple)Aralia nudicaulis (wild sarsaparilla),Trillium erectum(red
wakerobin), andTiarella cordifolia (foam-flower). Characteristic species also foundhigh-elevation
spruce - fir forestinclude Dryopteris campylopterémountain wood fern)D. intermedia(evergreen wood
fern), Coptis trifolia (three-leaved goldthreadfhamaepericlymenurnanadensgbunchberry),Linnaea
borealis ssp.americana(American twinflower),Amelanchier bartramiangmountain shadbushgorbus
decora and S. americana(mountain-ashes)Picea mariana(black spruce)/lex mucronata (mountain
holly), Vaccinium myrtilloides(velvet-leaved blueberry), anaultheria hispidula (creeping spicy-
wintergreen). The woody understasyusually sparse.

Mosses and liverworts can be abundant and incBatezania trilobata, Dicranum scoparium, Hypnum
curvifolium, Pleurozium schreberPtilium crista-castrensis, Brotherella recurvansaZ&ania denudata,
Scapania nemoria, Drepanocladus uncinatus, Pohligans, Sphagnum russowii$. girgenshoniiand
others. Potential rare plants inclutieottia cordata(heart-leaved twayblade)and N. convallarioides
(broad-leaved twayblade)n moist or seepy mossy areas.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Found at low to mid elevations (generally below0®,5t.) in northern New Hampshire in
the White Mountain, Mahoosuc-Rangeley Lakes, andn@oticut Lakes subsections. Also found locally in
valley bottoms in adjacent subsections to the sdBthod examples occur near Norton Pool (Pittsburg),
along Spruce Brook/Upper Ammonoosuc River (Kilkenmear Elbow Pond (Woodstock), and along the
Big River (Barnstead).

SOURCES NHB field surveys; Baldwin et ain Lyon 1971.

* Northern white cedar forest/woodland (S1)

GENERAL DESCRIPTION This community is & huja occidentalignorthern white cedar) dominated upland
forest found on ledgy ridges, mesic till uplandsd accasionally on river terrace slopes and flatese
locations are better drained than northern whittaceeepage forests or swamps. Ledges may be grumbl
and soils may be loose. Some examples are assberdteintermediate or calcareous soils.

CHARACTERISTIC VEGETATION Northern white cedar is dominant along with loweraqgtities of Abies
balsamea(balsam fir), Acer spicatum(mountain maple)Betula alleghaniensigyellow birch), andB.
cordifolia (heart-leaved paper birch). Understory vegetaisotypically sparse but includdgubusidaeus
ssp. strigosus (strigose red raspberry)Aralia nudicaulis (wild sarsaparilla), Lysimachia borealis
(starflower),Maianthemum canadeng€anada-mayflowerQclemenaacuminata(sharp-toothed nodding-
aster), Oxalis montana (northern wood sorrel)Dryopteris intermedia(evergreen wood fern), anD.
marginalis(marginal wood fern).

CLASSIFICATION CONFIDENCE 2-3

DisTRIBUTION: This distribution of this community is limited td¢ Vermont Piedmont, Mahoosuc-
Rangeley Lakes, and Connecticut Lakes subsect®osd examples include sites at Beaver Brook Falls
(Colebrook) and in the Bishop Brook vicinity (Stevgsown).

SOURCES NHB field surveys.
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WOODED ROCKY RI DGES AND TALUS SLOPES

These communities occur as small or large patcligmsvthe Acadian spruce - fir forest. They areridu
on rocky ridges, with thin soils and extensive are& exposed bedrock, or talus slopes, where pies
boulders have accumulated as a result of the eradialiff faces. Northern conifers are dominanttiese
communities, and include red spruécgarubeng, black spruceR. mariang, red pine Pinusresinosa,
and Jack pineR. banksiang*.

* Red spruce - heath - cinquefoil rocky ridge (S354)

GENERAL DESCRIPTION This dry, conifer-dominated woodland communitytie tnost common of the four
rocky ridge communities in mountainous regions eftcal and northern New Hampshire. It occurs
between 1,700 and 3,000 ft. elevation, and is dhariaed byPicea rubengred spruce)Sibbaldiopsis
tridentata (three-toothed cinquefoil), dense low heath shratsparse herb layer, and lichens. It lacks most
plant species found in the oak - pine zone at leglevations in southern New Hampshire as well astpl
found at higher elevations in alpine and subalpialgitats.

The tree canopy is moderately short (10-30 ft),tald ranges from a woodland structure (25-60%ov
with small glade-like openings and sparsely-tremk routcrops (generally 25-50% cover by bare rock)
larger open barrens of several acres or more witensive outcrops. In the absence of fire, soils
accumulate and this community can succeed to fo@gtr time. It transitions to oak - pine rockyged
woodlands (e.g.red oak - pine rocky ridgeat lower elevations and heath - krummholz comtiesiat
higher elevationslack pine rocky ridges a floristically similar community characterizbgt an abundance
of Jack pine*.

The dominant tree species in this community, radics is restricted to the northern Appalachianamg
in contrast to the more boreal distributions ofrbdack and red pine. It is not tolerant of firef baadily
colonizes the thin soils of rocky ridges. Red sprutixes and competes with red oak at elevationswbel
2,000 ft., and with red pine up to about 2,700 ft.

Soils are thin, dry, and acidic with a shallow Qihon over coarse gravelly or sandy A and B horizon
bedrock. Most examples occur on bedrock that yietidic soil conditions.

CHARACTERISTIC VEGETATION The tree canopy is dominated by red sprédees balsameégbalsam fir) is
occasional and sometimes codominahtile Pinus resinosdred pine) is frequent but not dominant. Other
trees may includ@®inus strobugwhite pine),Betula papyrifera(paper birch)B. cordifolia (heart-leaved
paper birch), andSorbusspp. (mountain-ashesuercus rubra(red oak) is occasional only at lower
elevation transitions to other communities.

A prominent low shrub layer is dominated ¥gccinium angustifoliunflowbush blueberry), and contains
variable amounts df. myrtilloides(velvet-leaved blueberryKalmia angustifolia(sheep laurel), and three-
toothed cinquefoil. Rhododendron canadens@hodora) is also occasional, particularly in nbeis
microhabitats. Tall shrubs are generally sparse rhay include Amelanchier bartramiangmountain
shadbush) andliburnum nudunvar. cassinoidegwithe-rod) in more protected areas.

Herbs are relatively sparse, though they can balljoabundant, and may inclu@&olidagosimplexssp.

randii var. monticola (montane Rand’s goldenrodiralia hispida (bristly sarsaparilla)Maianthemum
canadenséCanada-mayflowerDeschampsia flexuogavavy hair grass), anBanthonia spicatgpoverty

oatgrass). The rarBaronychia argyrocomdsilverling)* is sometimes present in cracks okodedges.
Lichens and mosses are common but poorly docume@dionia rangiferina(reindeer lichen) and
Polytrichumspp. (haircap mosses) may be abundant.

CLASSIFICATION CONFIDENCE 1
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DisTrRIBUTION: Found primarily on cold, dry, northern rocky ridgesimmits, or slopes with shallow-to-
bedrock acidic soils at elevations 1,700-3,000inftthe White Mountain region, and other mid-high
elevation ridges in central and southern New HarnestGood examples occur on Mt. Monadnock
(Jaffrey), Grantham Mtn. (Grantham), North and 8oBaldface Mtns. (Chatham), Peaked Mtn. (North
Conway), and Percy Peaks (Stark).

SOURCES NHB field surveys; Baldwin 1974; Baldwin 1977; Boann and Likens 1979; Sperduto and
Cogbill 1999.

* Montane heath woodland (S2)

GENERAL DESCRIPTION This community has a woodland to shrubland streciofr short- to moderate-
height spruce and fir trees and a robust shrulr leyesisting of heaths and other montane shrubsy &re
found on mesic to wet-mesic sites on exposed, bighation (2,500—4,000 ft.) ridges, on flat or dent
slopes near the transition to subalpine heathmhkrholz and subalpine bogs in the White MountaiadsS
are shallow peat over bedrock or silty gravel. Serwurrences are associated with historic fires.

The community occurs in several locations at thedition to subalpine communities and in assoaiatio
with montane sloping fensn the upper Pemigewasset River valley. It isidggtished from subalpine
heath snowbanks by a lack of subalpine speciesles tvoodland structure (trees >2 m), and a rofugt
1.5 m tall) shrub layer. Also, it is distinguishfedm red spruce - heath - cinquefoil rocky ridgey mesic
to wet-mesic conditions, shallow peaty soils, fetvetdrock outcrops, and a more robust heath layer.

CHARACTERISTIC VEGETATION Trees in this community’s sparse woodland canopjuide Picea mariana
(black spruce) and/d?. rubens(red spruce) anélbies balsamegbalsam fir). A well-developed, medium
to tall heath shrub layer is characterized Rgododendron canadendehodora), R. groenlandicum
(Labrador tea)llex mucronata(mountain holly) Kalmia angustifolia(sheep laurel), andiburnum nudum
var. cassinoides(withe-rod). Alnus incanassp. rugosa (speckled alder) is notably absent or in low
abundance.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community occurs in several locations in thhid Mountains at elevations ranging
from 2,500-4,000 ft. Good examples include Zeal®mge (Lincoln), Shoal and Ethan Pond vicinity
(Bethlehem and Lincoln), North Bald Cap (Success)d the transition zone to the subalpine zone on
several peaks (e.g., Mt. Chocorua and the Baldfaces

SOURCES NHB field surveys.

* Jack pine rocky ridge (S1)

GENERAL DESCRIPTION This Pinus banksian&Jack pine)j dominated woodland community occurs on only
a few rocky ridges at elevations between 1,800 860 ft. in the White Mountains. Floristically, ig
similar toPinus resinosdred pine) andPicea rubengred spruce) rocky ridges, but it is consideredirts
from them due to differences in dominant tree sgecrhere are also probable differences in ecabgic
histories and site dynamics that contribute toajyearent “steady states” of these Jack pine* poipuka

Jack pine* is primarily a boreal tree, generallydd at high northern latitudes, but it has a disfun

southern population in New Hampshire. Most Jaclkeptones are serotinous, meaning they requiretbeat
open and release their seeds. Non-serotinous @eealso typically present, however, and these bbeay

important for the perpetuation of stands that mireguently.

Soils consist of a shallow O horizon above thiry, dicidic mineral materials, either over bedrock or
horizons of coarse gravel or sand.
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Jack pine* is a rare species in New Hampshire, knonly from a dozen or so locations in two regiofs
the state. Most of these locations consist of adeattered individual trees and as such, do nattitate
examples of thdack pine rocky ridgecommunity.

CHARACTERISTIC VEGETATION Jack pine* is abundant in combination with red sprured pineAbies
balsamea(balsam fir),Betula cordifolia(heart-leaved paper birch), aBd papyrifera(paper birch). A low
shrub layer is characterized Bgaccinium angustifoliun{lowbush blueberry)V. myrtilloides (velvet-
leaved blueberry),Kalmia angustifolia (sheep laurel), andSibbaldiopsis tridentata (three-toothed
cinquefoil). Tall shrubs are generally sparse budyninclude Amelanchier bartramianalmountain
shadbush) andiburnum nudunvar. cassinoidegwithe-rod). Herbs are relatively sparse, but lbartiocally
abundant, and may includgolidago simplex ssp.randii var. monticola (montane Rand’s goldenrod),
Maianthemum canadeng€anada-mayflower)Deschampsia flexuos@vavy hair grass), anBanthonia
spicata (poverty oatgrass). Rare species other than Jaod* pnay includeParonychia argyrocoma
(silverling)* andMinuartia glabra(Appalachian sandplarit)

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Occurs on shallow-to-bedrock landscapes of mid igh kelevation (1,800-3,900 ft.)
mountain ridges in the White Mountain subsectiomo& examples occur on Welch Mtn. (Waterville
Valley) and Carter Ledge (Albany).

SOURCES NHB field surveys; Baldwin 1979.

* Red pine rocky ridge (S2)

GENERAL DESCRIPTION Pinus resinosdred pine) dominated forests and woodlands are prashinent on
dry, montane rocky ridges, outcrops, and summitsre/facidic, nutrient-poor conditions prevail. Reédep
stands are often even-aged and have park-like stodiems with a low heath shrub layer. Even-agedrsh
typically develop following an intense fire. Thi®mamunity is most common on south-facing slopes
between 750-2,700 ft. elevation. Typical examplassist of mosaics of open or partially vegetatezk ro
outcrops interspersed with a scattered or patag ¢tanopy. Rock exposures generally cover 25-50% of
the ground surface. In some areas, particularlgehwith deeper soils or ones that have only a rdisiae-
history, red pine may form an essentially closetbpg. Red pine trees may exceed 60-70 ft. in helglit
are, on average, shorter in woodland settings ahijber elevations. A closed forest canopy maynfan

the absence of fire for long periods or where saitsbetter developed. Shade-intolerant speciesttehe
less abundant or absent in forested examples (&agnoidessempervirengpink-corydalis),Sibbaldiopsis
tridentata (three-toothed cinquefoil)Deschampsia flexuosévavy hair grass), an®anthonia spicata
(poverty oatgrass)].

Fire plays an important role in the formation andimtenance of this community, and controlled bwns
wildfire may be required for substantial regenematdf red pine, whether or not harvesting is peniead.
Red pine can exceed 200 years of age, and its, thiaky bark affords mature trees some protectiomf
fire when trees reach about 70 years of age. Yautrges have thinner bark and may not survive an
intense fire.

Soils are thin, dry, and acidic with turfy (fibrioyganic surface horizons and gravelly and/or ecoaend
mineral layers over bedrock.

This is a distinct, narrowly defined community thetergrades with other northern rocky ridge
communities. It is considered distinct from tQeercus rubra(red oak) andPinus banksiangdJack pine)
types due to differences in dominant tree specre$ @obable differences in ecological histories or
circumstances. This community type includes outsliopother landscape positions (i.e., not rockgei),
such as along rocky lake shores that exhibit sirviégetation assemblages. Red pine naturally oasies
scattered tree in southern New Hampshire and ar@bevations, but only in the mountains does atgr
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in large stands. Planted stands of red pine arasémtal in the southern part of the state, however.

CHARACTERISTIC VEGETATION Red pine is dominant in the canopy. Other treeispenay include red oak
and Pinus strobugwhite pine) at lower elevations (generally <1,90), andPicea rubengred spruce),
Betula papyriferapaper birch)B. cordifolia(heart-leaved paper birch), aAfies balsameébalsam fir) at
higher elevations (above 1,900 ftdcer rubrum(red maple) is occasional at low to middle elevatioA
sparse or scattered tall shrub layer may be presensisting of species such &elanchier bartramiana
(mountain shadbush)Yiburnum nudumvar. cassinoides(withe-rod), Sorbus americanal/American
mountain-ash)Aronia spp. (chokeberries)jex mucronata (mountain holly), andAcer pensylvanicum
(striped maple). Characteristic low heath shrulefuhe Vaccinium angustifoliunflowbush blueberry)y.
myrtilloides (velvet-leaved blueberry)Gaylussacia baccatgblack huckleberry),Kalmia angustifolia
(sheep laurel), andiervilla lonicera (bush honeysuckle). The herb layer is often spalsg, can
occasionally be moderately dense, and includes spelties as$teridium aquilinum ssp. latiusculum
(bracken fern)Polypodium virginianun{rock polypody),Epigaea repengtrailing-arbutus) Cypripedium
acaule(pink lady’'s-slipper), pink-corydalisCarex lucorum(Blue Ridge sedge), wavy hair grass, poverty
oatgrass, an@ryzopsis asperifoligwhite-grained rice grass). Mosses and lichenstygieally abundant
on rock outcrop areas.

VARIANTS: Two variants are described:

1. Low-elevation variant Lower elevation examples (ca. 750-2,000 ft.) havenore frequent
occurrence of southern species such as hucklebened oak, pink-corydalis, trailing-arbutus,
Solidago arguta(forest goldenrod), pink lady's-slippeGaultheria procumbengeastern spicy-
wintergreen), Blue Ridge sedge, dPigtatherum pungen&hort-awned mountain-rice grass). This
variant is more likely to contain such rarities Ralygonum douglasi{fDouglas’ knotweed) and
Minuartia glabra(Appalachian sandplarit)It is floristically similar tored oak - pine rocky ridge

2. High-elevation variant Northern species prevail at somewhat higher ¢l@vs (1,900-2,700 ft.),
such as red sprucBplidagosimplexssp.randii var.monticola(montane Rand’s goldenrod), three-
toothed cinquefoil, American mountain-ash, and ntaumnshadbush. This variant is floristically
similar tored spruce - heath - cinquefoil rocky ridge

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: Red pine approaches its southern limit in New Harwpsand this community is known
only from middle elevations of 750-2,700 ft. in Méite Mountain, Sunapee Upland, and Sebago-Ossipee
subsections. It is most common, and reaches itsde®lopment, between 1,400 ft. and 2,400 fthim t
White Mountains. Good examples are on Owls HeaaftBury Mtn. (Benton), Mt. Stanton (Bartlett), Iron
Mtn. (Bartlett), Peaked Mtn. (Conway), and WhitBimnacle (East Haverhill).

SOURCES NHB field surveys; Lyon 1971; Engstrom 1988; @&oh et al. 1996.

* Spruce - moss wooded talus (52S3)

GENERAL DESCRIPTION This community forms in cold environments, on mgdrator- to truck-sized talus
boulders at the bases of major talus slopes oré&pdtalus-filled gorges at moderate elevationsd, ian
influenced by late-melting ice and cold-air draieadhis produces a cold montane microclimate that
supports a spruce and fir community far below therage lower limit ohigh-elevation spruce - fir forest
(similar to elevation range dbwland spruce - fir foregt This type occurs in association with the
subalpine cold-air talus shrublandcommunity at a few sites. Documented examplesroatelevations
ranging from 700-2,200 ft. Ice often remains beiméfa¢ boulders until late spring or early summer.

CHARACTERISTIC VEGETATION The community has woodland to open forest tree manstructure
characterized byricea rubens(red spruce)Abies balsamedbalsam fir), Tsuga canadensiéhemlock),
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Betula papyrifera(paper birch), and. alleghaniensigyellow birch). Picea mariana(black spruce) may
also be present in some areas. A lush carpet o$esaadPolypodium virginianunfrock polypody) often
festoon the large boulders and fallen logs. BryoghyncludeHylocomium splender(stair-step moss) and
Bazzania trilobatgliverwort), although many other species are utdiedly present. Characteristic shrubs
and herbsinclude Rhododendrorgroenlandicum(Labrador tea)Gaultheria hispidula(creeping spicy-
wintergreen),Vaccinium angustifoliunflowbush blueberry)Ribesspp. (gooseberries and currents), and
Mitella nuda (naked bishop’s-cap)Galium kamtschaticungboreal bedstraw) may be present in some
examplesRare species may includieottia convallarioidegbroad-leaved twaybladepnd historic reports
of Epilobium hornemanniHornemann’s willow-herl¥) and other subalpine plants (Pease 1964).

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Restricted to the White Mountain subsection armkimal areas of adjacent subsections.
Most examples occur above 2,300 ft. elevationdmijtnct occurrences can be found down to 800dbd>
examples include Devil's Hopyard (Stark), Ice Gu{&andolph), and the base of Rattlesnake Mountain
(Rumney).

SOURCES NHB field surveys; Mohlenbrock 1987.

* Subalpine cold-air talus shrubland (S1)

GENERAL DESCRIPTION This rare talus community is typically found at theese of large talus slopes and is
profoundly influenced by ice-cooled air and possiible down-slope drainage of cold air over andubfo
the talus from above. The air moves over late-mglice beneath this community, and even on hot mid-
summer days, cold air can be felt emerging fromeunttle talus. This subalpine microclimate supports
spruce, heath shrubs, lichens, and mosses moractaastic of subalpine heath - krummholz commesiti
and montane habitats. Elevations for this commuanigysignificantly lower than subalpine communites
mountain summits.

Ice forms and persists late into the summer berlegdle boulder talus. Late snow and ice melt sihartbe
effective growing season, reduces average yearipeeatures, and influences soil development. Saftiestr
vary from open rock to shallow or moderately wedkvdloped peaty duff layer. Soils are very nutrigoor
(oligotrophic).

CHARACTERISTIC VEGETATION This community has a sparse, stunted tree canagye(glly <10-20 ft.)
composed oPicea mariana(black spruce) and/d?. rubens(red spruce), with lesser amountsB#tula
cordifolia (heart-leaved paper birch§orbus americangAmerican mountain-ash), antbies balsamea
(balsam fir). The shrub layer is well-developed apndchprised of short or ground-hugging species rangi
in height from less than 20 cm to 50 cm or moresime areas. Characteristic shrubs include
Rhododendromroenlandicum(Labrador tea)kalmia angustifolia(sheep laurel)lzmpetrum nigrungblack
crowberry),E. atropurpureun{red crowberry)Vaccinium vitis-idaegmountain cranberry). uliginosum
(alpine blueberry)V. myrtilloides (velvet-leaved blueberry)y. angustifolium(lowbush blueberry), and
infrequently Rhododendron canadengehodora) andGaultheria hispidula(creeping spicy-wintergreen).
Mosses and lichens are abundant but not well dootedeto the species level. Herbaceous species are
notably sparse or absent.

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Limited to the White Mountain subsection on midldaver slope positions of ravines and
bases of large cliffs and notches. Elevations @f#mexamples range from 2,300-3,400 ft. Good exaspl
of this community can be found at Cannon Mtn. (Ewma), Zealand Notch (Lincoln), the Ramparts of
Carter Notch (Bean’'s Purchase), King Ravine (LowB&rbanks Grant), and Castle Ravine (Low &
Burbanks Grant).
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SOURCES NHB field surveys.

LAURENTIAN MIXED FOREST ZONE

Laurentian mixed forests are hardwood and conifeests of cool temperate climates. They extend from
the Great Lakes to the greater St. Lawrence Riegion, covering much of northern New England and
adjacent portions of eastern Canada. Laurentiaarged the St. Lawrence River and watershed, which
forms the heart of this continental forest regiinNew Hampshire, Laurentian mixed forest commaesiti
are separated into three broad categories: 1) Blortthardwood forests, characterized Bgtula
alleghaniensiqyellow birch),Acer saccharunfsugar maple), anBagus grandifolia(American beech); 2)
Hemlock - hardwood - pine forests, characterizedstye combination ofsuga canadensighemlock),
Pinus strobugwhite pine), andQuercus rubrgred oak); 3) Wooded rocky ridges and talus slopes

Bormann (1970) summarizes approximate elevatianatd for some trees in New Hampshire including
white pine (1,500 ft.), hemlock (2,000 ft.), andl reak (1,500 ft.). On southern slopes, red oakreach
1,800-2,000 ft. in elevation, and occasionally @ fas 2,200 ft. (e.g., Mt. Parker in Bartlett). Nehpine
seedlings and saplings are occasionally found gis &s 3,600 ft. (Mahoosuc Range and top of Cannon
Cliff). Larix laricina (American larch) is not commonly found at highkvations in the White Mountains,
but has been observed at 5,000 ft. on Mt. Linchlorthern hardwood forests are generally found betwe
1,000 and 2,500 ft. in elevation, but the tolerararege of individual species varies.

NORTHERN HARDWOOD FORESTS

New Hampshire’'s northern hardwood forests are dbtarzed byBetula alleghaniensigyellow birch),
Acer saccharunfsugar maple), andagus grandifolialAmerican beech). These northern hardwood species
can mix variously withHPicea rubengred spruce)Tsuga canadensiemlock), andPinus strobugwhite
pine). At a regional scale, these forests are ipositl latitudinally and elevationally between theadlian
spruce - fir and hemlock - hardwood - pine fore8i®as transitional to spruce - fir forests are kadrby
increased prominence of red sprudbijes balsamegbalsam fir), and yellow birch while areas traiosial

to hemlock - hardwood - pine forests are typicallgompanied by mor@uercus rubra(red oak), white
pine, Ostrya virginiana(ironwood) and decreased dominance of Americarchegllow birch, and sugar
maple (Westveld et al. 1956; Sperduto 199)axinus americana(white ash), hemlock, andilia
americana(basswood) are occasional or frequent on the logahes of northern hardwood forests.

Herbs such agralia nudicaulis (wild sarsaparilla) andlysimachia borealigstarflower) are common to
both northern hardwood and hemlock - hardwood e arests. Species of the northern hardwood forests
generally not found in hemlock - hardwood - pinee&ts includeDryopteris campyloptergmountain
wood fern),Lonicera canadensi§American honeysuckleRolystichum brauni{Braun’s holly fern), and
other northern herbs also found in the spruce fdiest. Other species may be present in hemlock -
hardwood - pine forests but tend to be more abunigianorthern hardwoods includingxalis montana
(northern wood sorrelKluperzia lucidula(shining firmoss)Clintonia borealis(yellow bluebead-lily), and
Streptopuspp. (twistedstalks).

* Northern hardwood - spruce - fir forest (54)

GENERAL DESCRIPTION Northern hardwood spruce - fir forestare a transitional forest type found at
intermediate elevation positions betwesigar maple - beech - yellow birch forestésid spruce - fir
forests. They occur in cool, mesic, and typicatigky till or talus settings in the mountains witaow
rooting-depths. These forests generally have lopreductivity, increased moisture availability, aad
higher percent cover of herbaceous species comparémver elevation forests. Soils are poor to very
nutrient poor.
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CHARACTERISTIC VEGETATION Acer saccharunfsugar maple) anelagus grandifolialAmerican beech) are
generally dominant, with abundaBetula alleghaniensigyellow birch) and modest amounts Bifcea
rubens(red spruce) and/dkbies balsamedbalsam fir). Spruce and fir are generally in lovabundance
than hardwoods, but they become dominant with asmd elevation, where yellow birch or sometimes
Betula papyrifera(paper birch) become the primary hardwoods. Sugaple and American beech
disappear above 2,500 ft. elevation, leaving ohly birches, spruce, and fir. American mountain-ash
(Sorbus americana American honeysuckle_énicera canadensjsAcer spicatum{mountain maple), and
Viburnum lantanoideghobblebush) often occur in the shrub layer. Undeysplants are similar to those in
the sugar maple - beech - yellow birch foregbut they may achieve higher average cover in this
community, particularlyDryopteris intermedia(evergreen wood fern) anb. campyloptera(mountain
wood fern).Common herbaceous species incl@@ealis montananorthern wood sorrel) an@lintonia
borealis (yellow bluebead-lily). Characteristic species emfrequent or abundant in this type than in lower
elevation hardwood forests include mountain-ashesfamerican honeysuckle.

VARIANTS: Two variants are described:
1. Typic variant: As described above.

2. Yellow birch variant: This yellow birch dominated variant occurs alomigh-gradient stream
drainages, in ravines, or associated with largddaos or talus. It occupies a narrow elevation zone
between hardwood forests below and spruce - fiedier above, Yellow birch is well adapted to
establishing itself on large boulders. Boulders fastooned with bryophytes and herbs including
Polypodium virginianum(rock polypody), Oclemenaacuminata (sharp-toothed nodding-aster),
northern wood sorrel, mountain and evergreen weoasfHylocomnium splender(§eather moss),
andBazzania trilobatgliverwort).

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Occurs in the White Mountains and locally on otheyuntains at elevations from 2,100—
2,800 ft. (locally higher or lower). Good exampéee found along Lafayette Brook (Franconia), belbe
cliffs of East Osceola (Waterville Valley), and abdGentian Pond (Success).

SOURCES NHB field surveys.

* Sugar maple - beech - yellow birch forest (S5)

GENERAL DESCRIPTION This is the most common hardwood forest type irthesn New Hampshire. It is
dominated byAcer saccharum(sugar maple),Fagus grandifolia (American beech), andBetula
alleghaniensigyellow birch). It is transitional tdigh-elevation spruce - fir forestat higher elevations
andlowland spruce - fir forestshemlock - spruce - northern hardwood forestsemlock - oak - northern
hardwood forestsor hemlock - beech - oak - pine forest$ lower elevations. Small windthrow gaps of
one to many trees are the primary disturbance eseHorests. Yellow birch is successful in estabig
itself in these gaps, and although it is not aglstialerant as American beech and sugar mapke laing-
lived and consequently an important late-successidominant (approximately 200—400+ years).

Rapid and high-density growth Bfunus pensylvanicéin cherry) can occur from buried seeds in clearc
and other large-gap disturbance patches. Pin cieay important nutrient-sink on these sites,aiffely
retaining nutrients and organic matter within thstem.

Soils are moderately well drained fine sandy loaBwils form from till derived from granitic igneous
rocks and metamorphic rocks such as schist anggngelding soils with relatively low mineral nigint
content. Soils tend to be drier thanrich mesic forestsaandhigh-elevation spruce - fir foresisbut more
mesic than at sites with increased American beeehrc

CHARACTERISTIC VEGETATION Sugar maple and American beech are the primaryamidate successional
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dominants, with yellow birch next in importancehét seral hardwood species are common or occasional
and includeBetula papyrifera(paper birch)Acer pensylvanicun(striped maple)A. spicatum(mountain
maple), andFraxinus americangwhite ash).Viburnum lantanoideghobblebush) is frequent and often
abundant in the shrub laydronicera canadensi@merican honeysuckle) may be present but is infead

and more likely to be encountered in more enricied/or moist forestryopteris intermedigevergreen
wood fern) is frequent and often abundant in thebd&eeous layer, particularly at higher elevations.
Dryopteris campylopter@mountain wood fern), largely absent from loweveltion forests, is frequent but
usually less abundant than evergreen wood feluperzia lucidula(shining firmoss) is frequent and
generally more abundant than in lower elevatioests.

Other characteristic species with high constancglughe Clintonia borealis (yellow bluebead-lily),
Maianthemum canadens@Canada-mayflower),Oxalis montana(northern wood sorrel)Lysimachia
borealis (starflower), Oclemena acuminata (sharp-toothed nodding-aster), andlularia sessilifolia
(sessile-leaved bellwort). Occasional (low consgaspecies includdralia nudicaulis(wild sarsaparilla),
Trillium erectum(red wakerobin)T. undulatum(painted wakerobin)$treptopudanceolatuglance-leaved
twistedstalk) Solidago macrophylldlarge-leaved goldenrod)Medeola virginiangIndian cucumber root),
Cinna latifolia(slender wood-reed), ariRbrathelypterismoveboracensiéNew York fern).

Species that are less frequent here and more typieéher higher elevation spruce - fir or lowedevation
hemlock and/or hardwood forests includiditchella repens(partridge-berry), Chamaepericlymenum
canadense(bunchberry),Coptis trifolia (three-leaved goldthreadMonotropa uniflora (one-flowered
Indian-pipe), Cypripedium acaule(pink lady’s-slipper), andGaultheria procumbengeastern spicy-
wintergreen).

This type corresponds most closely to Leak’s (1988 till, fine till over compact till, and siltyine till
habitats.

VARIANTS: Two variants are described:
1. Typic variant: As described above.

2. High-elevation fern glade variant At higher elevations (1,900-2,600 ft.), total foi@ss of the
herbaceous layer often increases while productofitye overstory decreases, though total floristic
composition may not change significantryopteris intermedigevergreen wood fern) and/bBx.
campyloptera(mountain wood fern) are often the most abundpeties, and may form a “fern
glade” or a lush understory combined with otherbeerSome combination of increased light
reaching the understory, increased browse of woaeneration, and/or increased moisture
interception at higher elevations probably contiélsuto the increased productivity and cover of
herbs in this variant.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: This forest type is primarily found on upper moumtalopes in the White Mountains at
elevations of 1,400-2,500 ft. (although it occuoshbocally higher and lower), in the North Countand
southward into the Sunapee Uplands and Sebago€@ssipbsection. Good examples are found at
Mountain Pond (Chatham), The Bowl RNA (WatervillalMy), Spruce Brook (Beans Purchase), and
Province Pond and Langdon Brook North (Chatham).

SOURCES NHB field surveys; Bormann et al. 1970; Siccarhale1970; Marks 1974; Bormann and Likens
1979; Covington and Aber 1980; Covington 1981; L4&B2; Carbonneau 1981; Fincher 1991; Smith
1992; Fincher and Smith 1994.

* Hemlock - spruce - northern hardwood forest (S354)

GENERAL DESCRIPTION This forest community is characterized by a cangbyTsuga canadensis

60



(hemlock)andPicea rubengred spruce), with a variable component of northeardwoods includingcer
saccharum(sugar maple)Betula alleghaniensigyellow birch), andragus grandifolia(American beech).
It is found at moderate elevations between spruitreand transition hardwood - conifer forests, gy
from less than 1,000 ft. up to 2,000 ft. It alscurs on river and kame terrace sites where formdr a
current stream channels cut through terraces tdrdifit elevations, moisture levels, and sedimedtites.

Soils are typically mesic, moderately well to wethined, and generally more nutrient poor thanheort
hardwoods. They range from wet to dry compact tllssandy sediments and outwash. This community
less frequently occurs on rocky outcrop substra@esresponding soil series include Adams, Colton, A
Gres, Salmon, Nicholville, Pillsbury, and Cabot.

CHARACTERISTIC VEGETATION Hemlock and red spruce are dominant. Birches, qdatily yellow birch
more thanBetula papyrifera(paper birch) and. populifolia (gray birch), are frequent and sometimes
abundant. The dominant trees are typically fourmtagucing in the understorjbies balsamegbalsam
fir) may be present but is usually not promineritentthan on the terrace flat variant describedwelo
Yellow birch is frequent in both the overstory amttlerstory while American beech is occasional lmit n
prominent.

The woody understory frequently contaiburnum lantanoideghobblebush) andcer pensylvanicum
(striped maple). Herbaceous plant composition isroflifferent from one example to the next. However
northern plants such &@xalis montangnorthern wood sorrel)Clintonia borealis(yellow bluebead-lily),
Streptopuslanceolatus(lance-leaved twistedstalkijuperzia lucidula(shining firmoss), andryopteris
campyloptergmountain wood fern) tend to be more abundant thdremlock - hardwood forests without
spruce. Other species common in nutrient poor saild occurring here ar¥iburnum nudumvar.
cassinoides(withe-rod), Aralia nudicaulis (wild sarsaparilla),Trillium undulatum (painted wakerobin),
Lysimachia borealigstarflower), Dryopteris intermedigevergreen wood fernDendrolycopodiumspp.
(tree-clubmosses), and various mosses.

VARIANTS: Four narrowly defined variants are described.

1. Typic variant: Found primarily on somewhat to very rocky compitsoils and occasionally on
shallow to bedrock or river and kame terrace flatsis variant is most closely aligned with
hemlock - spruce types described by Fincher (18al)Fincher and Smith (1994), and with Leak’s
(1982) wet and dry compact till habitats. Althou8imerican beech is not prominent, it may be
most frequent in this variant. Pit and mound toppdy is more well-developed on till sites than on
terrace flats.

2. Ravine/terrace slope variant This variant is found in moist ravines and stelgpe-faces of river
and kame terraces, with hemlock and red sprucetineary canopy and understory tree species.
Balsam fir, sugar maple, and American beech aresepa absent. Yellow birch is usually present
in the canopy and understory. This variant occtosfless than 1,000 ft. to over 1,500 ft. elevation
in hilly and mountainous areas, particularly in th#ite Mountains. It corresponds to Leak’s
(1982) sandy sediment and shallow bedrock habitats.

3. Conifer terrace flat variant: Deep, coarse, loamy sand and sandy loam soitwverf and kame
terraces along streams (particularly in the Whiteuktains subsection) are often dominated by
softwoods. Treepresent in quantity include red spruce, hemlocki balsam fir. Other conifers
may be present in lesser abundarii@us strobugwhite pine) is rarely a dominant species in
northern examples, but is often present in low tjtias, particularly on drier or former agricultlira
sites (usually absent in the other two variantscidiesd above)Larix laricina (American larch)
may be occasional on lower terraces with shallowater tables. In some examples where red
spruce dominates, this variant approadbagand spruce - fir forestypes. Understory vegetation
includes hobblebush, wild sarsaparilla, starflonsrd mosses. The rare plaPyrola asarifolia
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(pink shinleafj occurs on somewhat enriched lower river terracembandoned stream channels.
This variant corresponds to Leak’s (1982) sandynsent habitat.

4. Conifer - hardwood terrace flat variant: Similar to the conifer terrace flat variant buittwa
mixture of mid and late successional softwoods hadiwoods. Sugar maple, red maple, and
yellow, paper and gray birches, and to a lesserngéxAmerican beech, mix with softwoods. The
understory is comprised of species common in mitg@or soils. This variant may correspond to
terrace flats with finer textured soils. Somewhatonty drained terraces (not floodplains)
dominated by hemlock ateemlock - cinnamon fern forestThis variant probably corresponds best
to Leak’s (1982) sandy sediment and lake sedimaiitdts.

CLASSIFICATION CONFIDENCERATING: 1-2

DiSTRIBUTION: This type is primarily found on valley bottom anower elevation till landscapes in
northern subsections including the White Mountaéebago-Ossipee, Mahoosuc-Rangeley Lakes, and
probably Sunapee Upland and northern portions of @Qdastal Plain subsections from 700-2,000 ft.
elevation. Good examples of the typic variant idelBartlett Experimental Forest (Bartlett) and gl@ry
Brook (Waterville Valley). Ravine/terrace slope iaat examples include McDonnough Brook (Chatham)
and Devil's Hopyard (Stark). Conifer terrace flatriant examples include Peabody River (Gorham)ftSwi
River (Albany), and Big River (Barnstead). A comifenardwood terrace flat variant example occuomgl

the Peabody River (Gorham).

SOURCES NHB field surveys; Leak 1982; Fincher 1991; Fiechnd Smith 1994.

* Hemlock - oak - northern hardwood forest (S4)

GENERAL DESCRIPTION This is a common mixed coniferous - deciduous fooésniddle elevations (800—
1,500 ft. elevation) in central New Hampshire. [koaoccurs as more isolated patches on mesic isites
southern parts of the state, and in valley-bottettirgys in the mountains (locally to 2,000 ft. elgan).
The canopy is characterized by a mix of classi¢heon hardwood species suBleer saccharun{sugar
maple),Betula alleghaniensigyellow birch), andragus grandifolia(American beech), along witA$uga
canadensis hemlock.Quercus rubra(red oak) andPinus strobugwhite pine) are also typically present,
but diminish in abundance in examples in the manatar at higher elevations. This community islfair
distinct but transitions tdvemlock - beech - oak - pine forestt lower elevations and south of the
mountains where sugar maple and yellow birch dreduent.

This community is found primarily on moderately Wel well drained soils (occasionally somewhat ypor
drained) of coarser parent materials (particuladynpact till and firm ablation tills) and sometimes
outwash, kame-terraces, and shallow-to-bedrocls.sBibils are generally acidic and moderately nottie
poor.

CHARACTERISTIC VEGETATION Hemlock and American beech are the primary lateassgional tree
species. Red oak and yellow birch are often preasrdssociates. Hemlock and/or American beech may
only be present in the understory in successioxengles. Other trees are less constant and moiabler

in prominence including sugar maple, white piReaxinus americanawhite ash),Acer rubrum (red
maple),Picea rubengred spruce), andbies balsameébalsam fir).

The most consistent plants in the shrub layer Ager pensylvanicungstriped maple) and/iburnum
lantanoideg(hobblebush) but they are typically somewhat sparerbs that are more abundant or frequent
than in typical northern hardwoods inclubliedeola virginiana(Indian cucumber root)Mitchella repens
(partridge-berry), an€optis trifolia (three-leaved goldthread). Herbs that are moreddmt than in most
hemlock - beech - oak - pine foredtscludeOxalis montandgnorthern wood sorrelPryopteris intermedia
(evergreen wood fern), atluperzia lucidula(shining firmoss).
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CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: This forest occurs from the White Mountain subsetsouthward, but is sparse to absent in
the coastal lowland. A good example can be fourRbatiett Experimental Forest (Bartlett).

Sources: NHB field surveys; Leak 1982; Fincher 138acher and Smith 1994,

HEM.OCK - HARDWOOD - PI NE FORESTS

Hemlock - hardwood - pine forests are positionetituidinally and elevationally between northern
hardwood and Appalachian oak and pine forests. $pmeies such aQuercus rubra(red oak),Pinus
strobus(white pine), andl'suga canadensiqemlock) are most prominent in hemlock - hardwequine
forests, and tend to be present in greater prapgwtthan in northern hardwood forestser saccharum
(sugar maple) an@etula alleghaniensigyellow birch) are usually absent as canopy dontsiaas are
boreal and higher-elevation species includitiies balsamegbalsam fir) andPicea rubengred spruce).
Appalachian species (e.g., hickories, southern ,omkd southern herbs) are also abseribw in cover.
Hemlock and American beech are the primary latessgional species in hemlock - hardwood - pine
forests, with maximum ages of hemlock exceeding ¥¥rs and that of American beech exceeding 300
years.

Plants that tend to be more prominent in hemlotlardwood - pine forests than in northern hardwood
forests includeHamamelis virginiana(American witch-hazel)QOstrya virginiana(ironwood), Viburnum
acerifolium (maple-leaved viburnum),Gaultheria procumbens(eastern spicy-wintergreen), and
Gaylussacia baccatgblack huckleberry). However, numerous herbs aeguent in both forest types,
including Lysimachia borealis(starflower), Aralia nudicaulis (wild sarsaparilla), andviaianthemum
canadensgCanada-mayflower). Hemlock - hardwood - pine ftweare found throughout central and
southern New Hampshire and at lower elevationkénwhite Mountain region (generally below 1,50, ft.
particularly low elevation river valley bottoms ataver, south-facing mountain slopes (e.g., theoSac
Androscoggin, and Baker Rivers). These river vallegrbor outposts of various southern species.

Most of thenorthern hardwood and hemlock - hardwood - pinedtsrin New Hampshire are characteristic
of the nutrient poor (oligotrophic) end of the ehrnent spectrum, due to the prominence of glaciét d
derived from granite and other bedrock types thaldyacidic soil conditions (Leak 1982; Bailey and
Hornbeck 1992).

* Hemlock forest (S4)

GENERAL DESCRIPTION This is a common community in which a canopy ofepor nearly purd'suga
canadensighemlock) covers a dark, relatively open undeystoith few herbaceous species. Hemlock is
shade-tolerant and appears to maintain itself lxcompeting other tree species for light and natse

Hemlock persists in low abundance in the understorydecades and then takes advantage of periodic
canopy gaps. Few other species grow under sucteddrade. Older forests tend to have more tip-up
mounds that provide bare mineral soil and fallerurse” logs important for successful hemlock
regeneration. Maximum hemlock ages in the regioteed 500 years. Deer often winter in these areas
where movement in light snow cover is easier. Hefle an important component in many other types of
natural communities, where it often mixes with otlseftwoods and/or hardwoods, but it reaches its
maximum dominance ithis community.

Hemlock has long term persistence at some sites @rale of centuries or possibly millennia). Hoerev
there is some debate as to the relative importafic®il conditions vs. site disturbance on prestay
composition. Hemlock dominated sites in the Midwtestt have been cut significantly often regenetate
hardwoods.
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Hemlock forests typically occur on sites with rockyparse, and/or thin soils poor in nutrients, udahg
ravines, gorges, river and kame terraces, and ati@osites below 2,000 ft. elevation. Soils typiighave
well-developed E horizons (classic Spodosols)yarg acidic, high in exchangeable aluminum, and ilow
available nitrogen and other nutrients. Unlike matlyer plants, hemlock cycles aluminum. Soils fecez
more deeply than sites with hardwoods due to iefgiion of snowfall by the dense hemlock canopy.

CHARACTERISTIC VEGETATION Floristically, hemlock forestsare remarkably similar throughout the region.
Hemlock is strongly dominant in the canopy, to tiear exclusion of other species. The deep shade and
acidic soils of this community result in a typigaparse or absent woody and herbaceous understory.
Species characteristic of (but not exclusive testhforests includ®xalis montangnorthern wood sorrel),
Dryopteris spp. (wood ferns),Maianthemum canadeng€anada-mayflower)Monotropa uniflora(one-
flowered Indian-pipe)Mitchella repengpartridge-berry) Acer rubrum(red maple)Betula alleghaniensis
(yellow birch), mosses, and liverworts suchBazzania trilobataOther species characteristic of northern
and transition hardwood - conifer forests may kesent in low frequency.

CLASSIFICATION CONFIDENCE 1

DisTriBUTION: Found throughout the state south of and includimeg White Mountains, generallyelow
2,000 ft. elevation on till landscapes of lower mtinside slopes and occasionally in valley bottom
landscapes (e.g., river and kame terraces). Goadhghes are at Shingle Pond (Chatham), North Peak Mt
Pawtuckaway (Nottingham), and parts of HemenwateStarest (Tamworth).

SouURCES NHB field surveys; Rogers 1978; Rogers 1980; Snadand Rawinski 1989; Davis et al. 1996;
Scott Bailey, pers. comm. 1996.

* Beech forest (S4)

GENERAL DESCRIPTION These communities occur on coarse till soils anel enaracterized by the
dominance and perpetuation fedigus grandifolialAmerican beech) to the near exclusion of otherdyoo
species. Understory vegetation is typically spans@bsent. American beech saplings may colonize the
understory in gaps that are created by blowdowmd tle species’ ability to stump and root sprotaraf

it an additional regenerative advantage on hardestes.

American beech trees produce mast crops of beeshthat are important to many animals, including
black bear. American beech was considerably moueddmt in the presettlement forests of northern New
England than it is today (Cogbill et al. 2002). dighout the region, beech-scale nectria cankehadsa
significant effect on American beech in all comntyypes where it occurs.

Soils are derived from coarse washed till and saselyiments. They are light textured and well to
extremely well drained, and have moderate to lowewholding capacity. Soil moisture conditions drg-
mesic to mesic. Some soils are Spodosols with feggni E horizons. The high lignin and low nitrogen
content of beech litter contributes to the unpraidecsoils with low nutrient availability and spars
herbaceous growth.

Forests with a wider diversity and abundance oéiotanopy and herbaceous species are more indicativ
of hemlock - beech - oak - pine forestemlock - oak - northern hardwood forgsbr sugar maple - beech
- yellow birch foresttcommunities.

CHARACTERISTIC VEGETATION American beech tends to be the primary or excludminant both in the
overstory and in the woody understory. Other narthend transition hardwoods may be present, but in
relatively low percentages. Vegetation in the usttey is decidedly sparse, with a low abundance,
diversity, and frequency of herbs. The saprophgtémt Epifagus virginianabeech-drops) is exclusive to
beech and is present in this community (as webthsrs that have some abundance of American beech).
Dendrolycopodiunspp. (tree-clubmosses) and other species noteddar inhemlock - oak - northern
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hardwood forestsnay be present.

American beech stands seem to be the preferredahddbi the rarelriphora trianthophora(three-birds
orchidy. This orchid remains below ground the entire seasttil approximately 4-5 days after the first
night in late summer approaching’ 40 It then emerges, flowers, and sets fruit olierdourse of a week to
ten days. Though still somewhat inconspicuous etitrieds orchid* is most easily found during the#32
day flowering period.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: This forest type is found on till uplands at lowrtid elevations south of and including the
White Mountain subsection, generally at elevations500-1,400 ft. Good examples are at Chase Hill
(Albany), Hammond Trail (Albany), and The Basin &ham).

SOURCES NHB field surveys; Leak 1982; Sue Williams, parsmm. 1993.

* Hemlock - white pine forest (S4)

GENERAL DESCRIPTION This is a conifer forest on dry-mesic and infertilé or glacio-fluvial soils
characterized by the co-dominanceTsfuga canadensiéhemlock) andPinus strobugwhite pine). It is
narrowly distinguished frorhemlock - beech - oak - pine forestsut classified as its own community due
to strong conifer dominance, poorly developed hezbas layer, and the apparent longevity of the
association (200+ year old pine and hemlock octse®eral sites). It is also distinguished frbemlock -
spruce - northern hardwood forestgy the rarity or lack oPicea rubengred spruce)Abies balsamea
(balsam fir), anddcer saccharunisugar maple).

Soils are acidic, moderately to extremely well dea, dry-mesic to mesic, coarse loamy sands ardlysan
loams of varying degrees of stoniness. Soils arevef® from glacial till, river terraces, and icentact
deposits (eskers, kames, and outwash).

CHARACTERISTIC VEGETATION Hemlock and white pine are the primary dominantghis community.
Quercus rubra(red oak),Betula lenta(black birch), and. papyrifera(paper birch) are occasional, but
these and other hardwoods are not abundant (ggnebai10% total cover).

Shrubs and herbs are typically sparse but may diecamamelis virginiana(American witch-hazel),
Viburnum acerifolium(maple-leaved viburnum)Gaultheria procumbengeastern spicy-wintergreen),
Medeola virginiana(Indian cucumber root)Aralia nudicaulis (wild sarsaparilla),Mitchella repens
(partridge-berry), Lysimachia borealis (starflower), Maianthemum canadens¢Canada-mayflower),
Monotropa uniflora (one-flowered Indian-pipe),Dryopteris intermedia (evergreen wood fern),
ParathelypterismoveboracensiéNew York fern), andendrolycopodiunspp. (tree-clubmosses).

CLASSIFICATION CONFIDENCE 2

DisSTRIBUTION: This community is found in central and southern Biiith of the White Mountains from
50-1,000 ft. elevation. Good examples occur at Gkt Pond and Hemenway State Reservation
(Tamworth), College Woods (Durham), Boulder TrailRawtuckaway State Park (Nottingham), Sheldrick
Forest (Wilton), and part of the east side of FRieer Esker (Ossipee).

SOURCES NHB field surveys.

» Hemlock - beech - oak - pine forest (S5)

GENERAL DESCRIPTION This is a very common, broadly defined communityrfd on glacial till and
terrace soils of low to mid elevations in centratlasouthern New Hampshire (with extensions into the
White Mountains where it is uncommon). It is lafitoally, elevationally, and floristically transitial
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between northern hardwood forests and Appalachédn dnickory forests. As with most upland forests o
the region, single-tree windthrow is the primarytunal disturbance, with occasional larger blowdown
patches from hurricanes. Both soil and disturbastaged variation is apparent in species compasitio

Soils are moderately to extremely well drained,-mhgsic to mesic loamy sands and sandy loams of
varying degrees of stoniness and seasonal watélalality. Source bedrock tends to be igneous or
siliceous metamorphic rock producing acidic soiiwow nutrient availability.

This community grades into oak - pine forests saslry red oak - white pine forestn drier soils, to
northern hardwood forests suchsagjar maple - beech - yellow birch fora@stthe mountains and at higher
elevations, and tanesic Appalachian oak - hickory foresin southern New Hampshire. The low
abundance and frequency of sugar maple and yellosh help distinguish it fromhemlock - oak -
northern hardwood forests

CHARACTERISTIC VEGETATION Tsuga canadensighemlock), Fagus grandifolia (American beech),
Quercus rubra(red oak), andPinus strobus(white pine) are the primary mid to late succesaidree
species, and each is present in fully intergradiegrees of prominence. Since most examples int#te s
are early to mid successional, hemlock and Amertlach may be present primarily in the understory o
otherwise increase in prominence over time. Atekieeme ends of the canopy-gradient, either hembock
American beech dominates to the exclusion of nealtlpther tree species (these types are descabed
separate communities; seemlock foresthemlock - white pine forestandbeech forest Other abundant
or frequent early to mid- successional tree speiaeside Betula papyrifera(paper birch)Acer rubrum
(red maple), and\. pensylvanicunfstriped maple)Other occasional species that may be present in low
abundance includ@runus serotinablack cherry),Acer saccharun(sugar maple)Fraxinus americana
(white ash),Betula lenta(black birch),B. alleghaniensigyellow birch), andB. populifolia(gray birch).
Picea rubengred spruce) anfdbies balsameébalsam fir) are uncommon or absent.

Canopy dominance combinations vary and may yidldamily hardwoods, a mix of hardwood and conifer,
or mostly conifer-dominated stands. Hemlock prefease mesic to wet-mesic, coarse or infertile saits
sites with distant fire histories. American beeghds to occur on drier to more mesic coarse s®ils, (
washed tills). White pine grows well on early tadrsiuccessional sites of all types, particularlysgwith

an agricultural history, and does well longer tenmeither drier, coarser soils or those with filgtdries.
Black birch reaches its best development on mégs, out it may be present on somewhat drier sises
well.

The understory woody and herbaceous plant assaitidistinct from northern hardwood and sprutie -
forest types. Good differential species that anenéb primarily in this community includelamamelis
virginiana (American witch-hazel) an@Gaultheria procumbengeastern spicy-wintergreen). Species that
are less frequent than in northern hardwoods irdushicera canadensi§American honeysucklePxalis
montana(northern wood sorrelClintonia borealis(yellow bluebead-lily) Streptopuspp. (twistedstalks),
Dryopteris campyloptera(mountain wood fern), andduperzia lucidula (shining firmoss). Other
characteristic species, many of which also occundarthern hardwood forests, includealia nudicaulis
(wild sarsaparilla),Uvularia sessilifolia (sessile-leaved bellwort)Mitchella repens(partridge-berry),
Lysimachia borealis(starflower), Maianthemum canadens@anada-mayflower)Epifagus virginiana
(beech-drops) Monotropa uniflora (one-flowered Indian-pipe), an®ryopteris intermedia(evergreen
wood fern). The globally rarésotria medeoloidegsmall whorled pogonid)is most often found in this
forest type.

VARIANTS: Two variants are currently described.

1. Typic variant: This variant is found on dry-mesic to mesic teerdlats and ablation till soils,
generally with no seasonally high water table.

2. Compact till/low river terrace variant: This variant has a seasonally high water tabtkisfiound
on low river and kame terraces or on compact kékabils with a densipan. Soils include Paxton,
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Woodbridge, Skerry, Scituate soil series, includiigmlin landscapes, or mesic river and kame
terrace soils also with seasonally high water wlfleg., Ninigret or Sudbury soil series). In
addition to many of the understory plants descrifmedhe typic variant, ferns can be prominent on
these sites includingParathelypteris noveboracensis (New York fern), Osmundastrum
cinnamomeunfcinnamon fern)Osmunda claytonianéinterrupted fern)Athyriumangustum(lady
fern), and Dennstaedtia punctilobula(eastern hay-scented fern; especially in gaps).
Dendrolycopodiunmspp. (tree-clubmosses) are frequéfraxinus americangwhite ash) is often
present in low abundance on compact till sites, @wbdyeraspp. (rattlesnake-plantains) are
occasionalCorylus americangAmerican hazelnut) o€. cornuta(beaked hazelnut) are frequent
on river terraces (beaked hazelnut extends furtbgh).

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: This community is found from 50-1,400 ft. elevatigmcally to 1,800 ft. or slightly higher
on south facing and/or shallow bedrock sites) imtlsern and central parts of the state, with some
extensions north into the White Mountain subsectiGood examples are found at Five Finger Point
(Sandwich), Great Hill Pond and Hemenway State $tafEamworth), College Woods (Durham), parts of
Primeval Hardwoods (Stoddard), Wilton Forest (WiltoChase Hill (Albany), Sugarloaf Mtn. (Benton),
and Dinsmore Mtn. (Sandwich).

SOURCES NHB field surveys; Sperduto 1993.

* Dry red oak - white pine forest (5354)

GENERAL DESCRIPTION This forest community is dominated Iuercus rubra(red oak) and/oPinus
strobus(white pine), and occurs on dry sandy or rockyssiteintained by periodic fire. It is structurally
and functionally similar to fire-maintained Appaltéan oak and pine forest types, but lacks soutbaks
and pitch pine. These dry, acidic forests typicdlgve a “thin woods” aspect to them, created by a
somewhat sparse forest canopy cover transitionalwmodland structure and a sparse tall woody layer
the understory. White pine is sparse or absentomesexamples, particularly on ridges in the White
Mountains.

Some early successior@mlock - beech - oak - pine forestan superficially resemble this community.
For example, red oak and white pine can dominateotrerstory in forests that develop from abandoned
pastures or in cut-over areas on mesic or dry-nessls, but in the absence of drier soils and fienlock
and American beech will eventually increase in gramce. Drier soils and increased light on the dbre
floor allow dry-site species to establish and hdigtinguish this community from more mesic, early
successional examplestoémlock - beech - oak - pine forest

Soils are dry and well to excessively drained. €heslude shallow tills over bedrock, coarse wadtiks)
outwash, river and kame terraces, and other icéacbdeposits. They are generally derived frontesdus
(silica rich) bedrock and are therefore acidic bowvdin available nutrients.

This community is more widespread in the state tbtoer types of dry forest. In many examples, the
absence of fire will increase the cover of latecessional species such Bagus grandifolia(American
beech) and/ofTsuga canadensighemlock). At these sites, the return of natusami-natural, and/or
controlled fire regimes may be necessary for theyderm maintenance of red oak. This community is
often associated witted oak - pine rocky ridges

CHARACTERISTIC VEGETATION This community has an open forest canopy dominbieQuercus rubra
(red oak) andPinus strobugwhite pine). Infrequent tree species may incléder rubrum(red maple),
Betula papyrifera(paper birch),B. populifolia (gray birch),B. lenta (black birch),Fagus grandifolia
(American beech), anfisuga canadensifiemlock). Red oak may dominate to the near ebartusf white
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pine on rocky ridges and in northern examples (#&/Nbuntain region) on southern or western exposures
particularly on shallow-to-bedrock sites. White gis often more prominent and successful on thpatee
generally coarser soils of eskers, other glacilvash features, and dry river terraces, as wedinaformer
agricultural soils.

The understory is dominated Maccinium angustifoliunlowbush blueberry)Gaylussacia baccatéblack
huckleberry) Comptonia peregringsweet-fern), anéteridiumaquilinumssp.latiusculum(bracken fern).
Other species that may be present inclddburnum acerifolium(maple-leaved viburnum)Carex
pensylvanica(Pennsylvania sedgel;. lucorum (Blue Ridge sedge), an@ryzopsis asperifoligwhite-
grained rice grass).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Occurs throughout central and southern New Ham@sghirshallow to bedrock till soils of
low elevation till uplands and coarse, dry vall®ttbm sediments. Good examples are at Dinsmore Mtn.
(Sandwich) and Ames Mtn. (Wentworth).

SOURCES NHB field surveys.

* Red pine - white pine forest (S2S3)

GENERAL DESCRIPTION This community occurs on sand plains in central Néampshire that have a
longer fire return interval thapitch pine - scrub oak woodlan¢e.g., >100 years). It is dominated by some
combination ofPinus resinosdred pine) andP. strobugwhite pine) with little or nd®. rigida (pitch pine).
Abies balsamegbalsam fir) is prominent in the understory in maxamples.

CHARACTERISTIC VEGETATION Red pine, white pine, and balsam fir are charatieriree species. Species
in the shrub and herb layers includaccinium angustifoliunflowbush blueberry)y. myrtilloides(velvet-
leaved blueberry) Gaultheria procumbens(eastern spicy-wintergreenryzopsis asperifolia(white-
grained rice grass), andllaianthemumcanadense(Canada-mayflower). Most examples laGkiercus
ilicifolia (scrub oak),Carex lucorum(Blue Ridge sedge), an@iptatherum pungengshort-awned
mountain-rice grass), species that are frequergitoch pine - scrub oak woodlandsMosses are often
common.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is found in the Sebago-Ossipee Vfitte Mountain subsections. Good
examples are found at Pine River State Forest (@syi and in the Big River drainage
(Barnstead/Strafford).

SOURCES NHB field surveys; Sperduto 2000a.

WOODED ROCKY RI DGES AND TALUS SLOPES

These communities occur as small or large patch#tsnwLaurentian mixed forests. They are found on
rocky ridges, with thin soils and extensive aredsxposed bedrock, or talus slopes, where piles of
boulders have accumulated as a result of the erosfocliff faces. There is only one rocky ridge
community that is restricted to this forest zonéhimi New Hampshire, theed oak - pine rocky ridgeand

two wooded talus communities. These wooded talusnmonities occur in distinct elevation ranges, with
little overlap. Thered oak - black birch wooded talus found between 500 and 1,800 ft., while lireh -
mountain maple wooded talusccurs between 1,600 and 3,000 ft.
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* Red oak - pine rocky ridge (S3S4)

GENERAL DESCRIPTION This is the most common rocky ridge community tijeéween 1,000 and 2,000 ft.
elevation in southern and central New Hampshireugh it also occurs as high as 2,200 ft. elevation
warm, south-facing slopes of the Saco River valleythe White Mountains. It is characterized by a
scattered, moderately short or stunted tree canb@uercus rubrared oak) (25-60% cover and 15-40 ft.
tall), a significant short shrub layer (25-70% ayveand a usually sparse to moderately dense lagdr |
(<1-70% cover). Rock exposures generally cover @%-5f the ground surface. These communities are
fire-prone, and many have fire histories. Fire rhayimportant for regenerating oak on these sites the
long-term and plays an important role in maintagnthe structure, composition, and physical featwfes
this community (e.g., shallow rocky soils with frempt outcrops). The open woodland structure and
ridgeline position create good views at many siesl, they are often popular hiking destinations.

Ecologically, this community is very similar to tiA@palachian oak - pine rocky ridgand shares many of
the same species. However, it is distinguishedheyabsence of definitively southern and Appalachian
species generally found below 1,000-1,300 ft., hy dccasional presence of a few northern or higher
elevation species, and by the prominence of red Rall oak is a broadly adapted temperate specizst, m
abundant on dry sites where trees of mesic sitesatasurvive. In New Hampshire, it grows well ondmi
elevation ridges and mountains, while most othésdmcome scarce above 1,000 ft. This community als
overlaps elevationally withed pine rocky ridgeswith which it may sometimes intergrade.

CHARACTERISTIC VEGETATION Several tree species are more abundant and frepuis community than
in Appalachian oak - pine rocky ridgesrhese include occasional to abundgimtus resinosdred pine),
occasionalPrunus pensylvanicgpin cherry), and infrequerRicea rubens(red spruce)Pinus strobus
(white pine) is common. Frequent shrubs incluecinium angustifoliunflowbush blueberry; nearly
constant),V. myrtilloides (velvet-leaved blueberry)Gaylussacia baccatéblack huckleberry)Diervilla
lonicera (bush honeysuckleXzaultheria procumbengeastern spicy-wintergreenfomptonia peregrina
(sweet-fern), andJuniperus communisvar. depressa(common juniper).Arctostaphylos uva-urs{red
bearberry) is occasional on lower elevation exasmpkrequent herbaceous species include the lawn
forming Carex lucorum(Blue Ridge sedge) as well &eschampsia flexuos@vavy hair grass; nearly
constant) Schizachyrium scopariuitittie bluestem),Danthonia spicatgpoverty oatgrassf;arex foenea
(straw sedge)Capnoidessempervirengpink-corydalis),Maianthemum canadeng€anada-mayflower)
Solidago bicolor(white goldenrod)Melampyrum linearé American cow-wheat), anéteridiumaquilinum
ssp.latiusculum(bracken fern). Lichens and mosses are abundartois.

Higher elevation examples (1,400-1,900 ft.) haveemed spruceSibbaldiopsis tridentatdthree-toothed
cinquefoil), andSorbusspp. (mountain-ashes), whereas lower elevatiomples have southern species
such as Blue Ridge sedge, common juniper,Aungolaria pediculariavar. intercedengintervening fern-
leaved false foxglove). Lower elevation examplesyn&so contain species such &apnoides
sempervirengpink-corydalis) andirctostaphylosiva-ursi(red bearberry).

Species characteristic of this community and abserppalachian oak - pine rocky ridgeinclude
Polygonum douglasii(Douglas’ knotweed), Minuartia glabra (Appalachian sandplart) Sorbus
americana(American mountain-ashBoecherastricta (Canada rockcress), ar®ibbaldiopsistridentata
(three-toothed cinquefoil). Appalachian trees andilss notably absent from or sparse in this comtyguni
include Pinus rigida (pitch pine), oaks other than red oak, hickorisiperus virginiana(eastern red
cedar),Gaylussacia frondosgblue huckleberry), an8assafras albidurtsassafras).

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: This community typically occurs between 1,000 an@doQ ft. elevation in southern and
central New Hampshire (NH Upland, Sebago Ossipeastal Plain, White Mountain, and Mahoosuc-
Rangeley Lake subsections). Good examples are orStdhton-Pickering ridge (Bartlett), Rattlesnake
Mtn. (Rumney), Haystack (Albany), Ames Mtn. (Wentttn), Whites Ledge (Albany), and Moat Mtn.
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(North Conway).
SOURCES NHB field surveys.

* Birch - mountain maple wooded talus (S3)

GENERAL DESCRIPTION This community, dominated by birches and other Wwaatl species, occurs on
mountain slopes generally between 1,600 ft. an6@f@ The exposed, higher elevation settings aelu
species more characteristic of central and soutbarts of the state. This community tends to hawvepen
woodland character, with frequent and sometimegelaranopy gaps and small inclusions of lichen-
dominated talus barren. Trees are often less tBaft. 3n height, and shrubs and herbs are scattered
locally abundant among the rocky openings.

The talus blocks in this community weather to yiakidic soil conditions. Soil development is valégb
and moisture conditions range from dry to mesictgka talus slopes may have colder and moister
microclimates produced by subsurface cold-air drgénand late-melting ice at their base.

CHARACTERISTIC VEGETATION Characteristic trees includBetula alleghaniensiqyellow birch), B.
papyrifera (paper birch),B. cordifolia (heart-leaved paper birchforbus americanaor S. decora
(mountain-ashes), aniicer spicatum(mountain maple)Picea rubengred spruce) may be present in low
quantities. Shrubs and herbs include species typdfaother talus communities includingibes
glandulosum(skunk currant)Vaccinium angustifoliunflowbush blueberry)Parthenocissus quinquefolia
(Virginia-creeper),Polypodium virginianum(rock polypody),Fallopia cilinodis (fringed bindweed), and
Deschampsia flexuos@vavy hair grass), as well as species preferettialorthern or higher elevation
areas such a¥accinium myrtilloides(velvet-leaved blueberry)V. vitis-idaea (mountain cranberry),
Solidagosimplexssp.randii var. monticola(montane Rand’s goldenrod)uncus trifidus(highland rush),
Clintonia borealis(yellow bluebead-lily), and numerous others. Mgsard lichens are often present but
have not been specifically studied or documentedssvtover is less dense tharspruce - moss wooded
talus.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Generally restricted to central and northern Ngampshire (in Sunapee Uplands, the three
northern subsections, and possibly Sebago-Ossiplesestion) atelevations above 2,200 ft., but may
occasionally be found down to 1,500 ft. Good exasmccur on Cannon Mountain (Franconia Notch),
Whitewall Mountain (Zealand Notch), and Lost Riv&orge (Woodstock).

SoURCES NHB field surveys; Mohlenbrock 1987.

* Red oak - black birch wooded talus (S354)

GENERAL DESCRIPTION This sparse woodland to woodland community occuns talus slopes of
moderately low to mid elevations (500-1,800 ft.)swuthern and central New Hampshire, and in lower
elevation valleys of the White Mountains. Hardwazathopy and tall shrub compositions are variablé, bu
nearly all haveQuercus rubrgred oak) in some quantity, though not necessalilyndant or dominant.

A very similar communityAppalachian wooded talysoccurs at even lower elevations on warmer talus
slopes in southern New Hampshire, but containsiepesith distinct southern affinities that are aiise
from this type. Theed oak - black birch wooded talusommunity also has many species in common with
the dry variant ofich red oak rocky wood$ut the latter differs by three factors: a woodlda forest
structure; substrates of very rocky till with talusing less frequent or absent; and the preseneerwhed-
site indicators.

Talus in this community yields soil that is acidic weakly enriched and moderately nutrient-poor
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(submesotrophic). Rock types include the Littlef@mmmation, granites, monzonites, and quartzites.

CHARACTERISTIC VEGETATION Quercus rubra(red oak) is the most constant tree species, butiways
abundant. Other tree and tall shrub associatesinthyde Betula lenta(black birch),B. alleghaniensis
(yellow birch),Fagus grandifolialAmerican beechDstrya virginiana(ironwood),Acer saccharunfsugar
maple), A. rubrum (red maple),A. spicatum(mountain maple)A. pensylvanicunistriped maple), and
occasionallyPrunus pensylvanicgpin cherry).Betula papyrifera(paper birch) and. populifolia (gray
birch) may be occasional in gap areas. Softwooelg@nerally sparse or absent.

The shrub layer is also variable, and usually at@gse in more open canopy areas (e.g., mountaifemap
thickets). It is usually characterized by some comtion of the following shrubddamamelis virginiana
(American witch-hazel)Rubusspp. (brambles)Yiburnum acerifolium(maple-leaved viburnumRibes
spp. (gooseberries and currents), @ambucus racemos@ed elderberry). Vines and lianas are more
prevalent than in most till forests and may inclé@dlopia cilinodis (fringed bindweed)Parthenocissus
qguinquefolia (Virginia-creeper),P. inserta (thicket-creeper),Toxicodendron radicangpoison-ivy), and
Celastrus scander(®&merican bittersweet).

The herbaceous layer contains many species charaitenistmost talus slope communities including
Maianthemunracemosunifeathery false Solomon’s-seal)ryopteris marginalis(marginal wood fern),
and Polypodium virginianun(rock polypody). In drier or more open areas, speduch aapnoides
sempervirens(pink-corydalis), patches or lawns darex lucorum/pensylvanicgBlue Ridge and
Pennsylvania sedges)Qryzopsis asperifolia(white-grained rice grass)Pteridium aquilinum ssp.
latiusculum(bracken fern)Solidago bicolor(white goldenrod), an&. caesigaxillary goldenrod) may be
present (see alsich red oak rocky woodslescription for expanded list of dry vs. dry-mespecies.)
Common herbs of the region are also frequent, dicyMaianthemum canadeng€anada-mayflower),
Aralia nudicaulis(wild sarsaparilla), antysimachia borealigstarflower). Foliose lichens are common on
larger rocks.

CLASSIFICATION CONFIDENCE 1-2

DISTRIBUTION: Occurs on low elevation till landscapes of low tighhhills and lower areas of high
mountains of central and southern New Hampshioam f600-1,600 ft. elevatignn all subsections south

of and including the Mahoosuc-Rangeley Lakes, iwhh possible exception of the Vermont Uplands and
Coastal Lowland subsections. No examples have teeammented above 1,600 ft., but the type may reach
1,800-2,000 ft. on warm southern exposures in thetéMMountains. Good examples are known from
White Ledge (Albany), The Basin (Chatham), and SwirdLedge (Albany).

SOURCES NHB field surveys.

APPALACHIAN OAK AND PINE FOREST ZONE

Appalachian oak and pine forests primarily occur warm-temperate climates of the central and
Appalachian states, but they extend into southaethcamastal New Hampshire and Maine. In these farest
the climate is warmer and drier, elevations areslowhe growing season is longer, and fire washdslly
more frequent than in the Laurentian and Acadiaeshs to the north.

Plants with ranges centered in Appalachian statekefr south distinguish New Hampshire’s Appalachia
oak and pine forests from other forests in theest@pecies largely absent from Laurentian forestiide
Quercus albgwhite oak),Q. velutina(black oak)Q. coccinegscarlet oak)Q. montana(chestnut oak)Q.
ilicifolia (scrub oak),Carya spp. (hickories),Sassafras albidunfsassafras)Pinus rigida (pitch pine),
Kalmia latifolia (mountain laurel), an@8enthamidia florida(flowering dogwood). Many of these species
reach the northeastern end of their ranges inaeNew England.

Communities of the Appalachian oak and pine foresesmost frequent at low elevations of the lower
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Connecticut River valley, lower Merrimack River deal, and the southeast. They occur on dry to drgite
soils of ridges and slopes on till landforms andsand plain features (e.g., outwash, eskers, kameces,
and other ice-contact deposits). In many of thesttings, fire is likely an important factor in the
maintenance of oak and pine dominance.

Appalachian oak woodlands containing bedrock expssand ledges often occur in mosaics with upland
forests of more northern character. They may atsdayinto mesic forests in lower or moister langsca
positions wherd'suga canadensifiemlock),Acerspp. (maples), anBetulaspp. (birches) tend to be more
abundant. In general, the Appalachian oaks (elgitevoak, black oak, scarlet oak, and chestnut, caiqg
pitch pine decrease in frequency or drop out attogreat moderate elevations (800-1,000 ft.) anitior
more northerly locations of central New HampshiQeiercus rubra(red oak) and?inus strobus(white
pine) climb to 1,500 ft., and less frequently oceuen higher on southern ridges and slopes of theeW
Mountains.

Two broad community groups are described withindalke - pine zone:
1) Dry forests and woodlands with a variable and often well-developed heaytetaand

2) Mesic to dry-mesic forests and woodlandswith a broad diversity of Appalachian and traosial
forest trees and herbs.

DRY FORESTS AND WOODLANDS

The ability of many oak species of dry forests ambdlands to root or stump sprout contributes tirth
perpetuation under regular fire regimes. Oak feregtpear to be fire-dependent over long periodkén
Northeast and other regions of the country. Sontaexe forests may succeed to other overstory epeti
time due to lack of adequate red oak regeneragiod increases in American beech on drier sitessagdr
maple and American beech on more mesic sites. Rapdiae would tend to knock back fire-sensitive
American beech and sugar maple. Blowdown gaps rsaymay a role in creating openings for red oak
regeneration, but the relative importance of gapspared to other factors is unknown.

Shrub and herbaceous species common to nearlynalbddic oak - hickory - pine forests include
Vaccinium angustifoliuniowbush blueberry)y. pallidum(hillside blueberry)Gaylussacia frondoséblue
huckleberry) G. baccata(black huckleberry)Yiburnum acerifolium(maple-leaved viburnumfomptonia
peregrina (sweet-fern),Hamamelis virginiana(American witch-hazel)Gaultheria procumbengeastern
spicy-wintergreen),Carex pensylvanica/lucorunfPennsylvania and Blue Ridge sedgd3gschampsia
flexuosa(wavy hair grass)Qryzopsis asperifoligwhite-grained rice grasspanthonia spicatapoverty
oatgrass)Pteridium aquilinum ssp.latiusculum(bracken fern)Lysimachia quadrifoliagiwhorled yellow-
loosestrife), andLechea intermedia(round-fruited pinweed).Vaccinium myrtilloides(velvet-leaved
blueberry) andalmia angustifolia(sheep laurel) are occasional, but are also cteaistic of other habitats
such as high-elevation ridges, subalpine krummhantzl bogs. Also frequently present @eer rubrum
(red maple)Betula papyrifergpaper birch), an8. populifolia(gray birch).

Forests and woodl ands on glacial till, terraces, dunes, or sand plains

* Dry Appalachian oak forest (S3)

GENERAL DESCRIPTION These oak forests occur in southern and southaleNgw Hampshire and are
characterized by southern species that reach thbemn extent of their ranges in this region. Tlaeg
distinguished fromdry red oak - white pine forestahich tend to lack significant representationttod
southern or Appalachian species. Fire is likelyregg for the long term persistence of oak forests.

These forests are typically found on middle andengopes of low hills with acidic, well to excesaly
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drained soils of low available nutrient statusdotrophic).They are also common on slopes with south or
west aspects. Known or potential soil series inelttbllis, Shapleigh, Brimfield, Charlton, Cantomda
perhaps Paxton soils.

CHARACTERISTIC VEGETATION Frequent oaks includ®. rubra (red oak),Quercus velutingblack oak),
andQ. alba (white oak), with lesser amounts Qf coccinea(scarlet oak) an€@. montanachestnut oak).
Hickories such a€arya ovata(shagbark hickory) an@. glabra (pignut hickory) may be present, but are
typically less prevalent than oakBinus strobus(white pine) is frequently preserBetula lenta(black
birch), Acer rubrum (red maple),Sassafras albidum(sassafras), an®inus rigida (pitch pine) are
occasional.Betula alleghaniensigyellow birch) tends to be more common on mesiessiAny of the
canopy species may exhibit local dominance, althotige oaks are generally most abunddrguga
canadensis(hemlock) is occasional, primarily as an undessttree, indicating its potential future
prominence on some sites.

There is a strong heath understory witlccinium angustifoliunowbush blueberry)y. pallidum(hillside
blueberry), Gaylussacia baccatablack huckleberry),G. frondosa (blue huckleberry), anKalmia
angustifolia(sheep laurel). In some examples, other speciexcar with heath shrubs includir@prylus
americana(American hazelnut)Crocanthemumcanadense(Canada frostweed)Comandra umbellata
(bastard-toadflax), aniptatherum pungen&hort-awned mountain-rice grass).

In addition to the characteristic shrubs and henbstioned above which are common to most acidic-oak
pine communities, several other species may oc@tey include Benthamidiaflorida (flowering
dogwood),Kalmia latifolia (mountain laurel)Carex pensylvanicPennsylvania sedgeg;. foenea(straw
sedge) C. retroflexa(reflexed sedgé) Solidago odoralicorice goldenrod), Antennaria plantaginifolia
(plantain-leaved pussytoedjiola pedata(bird-foot violet)*, Hieraciumvenosunirattlesnake hawkweed),
Galium pilosum(hairy bedstraw, Spiranthes lacerdslender ladies’-tressediureolaria pediculariavar.
intercedens(intervening fern-leaved false foxglovePolygonum tenudslender knotweed) Tephrosia
virginiana (wild goat’s-rue¥, Baptisia tinctoria(yellow wild indigo), Desmodium marilandicurgsmooth
small-leaved tick-trefoif), and D. rotundifolium (round-leaved trailing tick-trefoit) Quercus prinoides
(dwarf chestnut oak) ard@. ilicifolia (scrub oak) are occasional.

This community typically has a strong heath undeystvhile herbaceous species are infrequent. Inesom
examples, however, heath shrubs may be scarce Wwhiles, grasses, and sedges are more prominent,
though such dry-mesic, less acidic examples magegiato thesemi-rich oak - sugar maple forest
community.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Found in shallow to moderately deep till landscapkethe Gulf of Maine Coastal Plain,
Coastal Lowland, and Connecticut River subsectairepproximately 50-900 ft. elevation (hickoriesyma
drop out at elevations slightly lower than 900.fQQood examples occur at Jeremy Hill State Forest
(Pelham) and Pawtuckaway State Park (Nottingham).

SOURCES NHB field surveys.

* Pitch pine - Appalachian oak - heath forest (S1)

GENERAL DESCRIPTION This is a mixed forest witRinus rigida(pitch pine) and various Appalachian oak
tree species found on glacial sand plain depositdrtill habitats. It differs fromdry Appalachian oak
forests by having considerable pine in the canopy, padity pitch pine. In New Hampshire, this
community appears to be limited to the lower Megak River valley region, where it is uncommon to
rare. It is fire-adapted and fire-prone, and regglimaintenance of an adequate fire-regime for teng-
perpetuation.
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This community may grade into other oak and pimes$y includingpitch pine - scrub oak woodlands
Some of the rare insects (particularly butterflydamoth faunas) associated with those woodlands
presumably occur in this forest type as well.

It primarily occurs orHinckley and Windsor soils of glacial deposits,tgaarly outwash plains, eskers,
moraine and kame features, and other sand plamatisns with coarse, draughty soils and low nutrien
availability (oligotrophic). It may also occur oilges and slopes with shallow till soils.

CHARACTERISTIC VEGETATION Dominants consist of pitch pineRinus strobus(white pine), and
Appalachian oaks includinQuercus coccineéscarlet oak)Q. velutina(black oak),Q. alba(white oak),
and Q. montana(chestnut oak)Pinus resinosgred pine) may be present in low abundance, bist tithe
more southern Appalachian species that distingthishcommunity from the more northemixed pine -
red oak woodlandPines may be locally abundant or dominant tonar exclusion of tree oaks in some
examples, while other expressions are heavy to Qakrcus ilicifolia (scrub oak)Q. prinoides(dwarf
chestnut oak), an@omptonia peregrindsweet-fern) may also be present, but they arellysoot dense
under the forested canopies.

Southern plants may includgolidago odorglicorice goldenrod), lonactislinariifolia (flax-leaved stiff-
aster),Lespedeza capitatéound-headed bush-clover), abegsmodiumspp. (tick-trefoils).In openings,
species such ddatris novae-angliagnorthern blazing staf)andLupinus perennigwild lupiney* may be
present.

Plants characteristic of most acidic, dry-site eagine forests includéstrya virginiana (ironwood),

Vacciniumangustifolium(lowbush blueberry)y. pallidum (hillside blueberry)Gaylussacisbaccata(black

huckleberry) G. frondosa(blue huckleberry)Yiburnumacerifolium (maple-leaved viburnumpamamelis

virginiana (American witch-hazel),Gaultheria procumbens(eastern spicy-wintergreen},ysimachia

guadrifolia (whorled yellow-loosestrife)l,.echeaintermedia(round-fruited pinweed)Carex pensylvanica
(Pennsylvania sedgegf.. lucorum (Blue Ridge sedgepeschampsidlexuosa(wavy hair grass)Qryzopsis

asperifolia (white-grained rice grasspanthoniaspicata(poverty oatgrass), arfteridiumaquilinumssp.

latiusculum (bracken fern).Vaccinium myrtilloides (velvet-leaved blueberry) anKalmia angustifolia

(sheep laurel) may also be occasional.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Found in low elevation valley bottoms and shalldidndscapes of the Coastal Plain and
Coastal Lowland subsections. Primarily documentedhfthe lower Merrimack River valley sand plain
system. The few documented sites are found at ZMfGelevations, although they may be found shigh
higher. Good examples are at Derryfield Park (Mastér) and Ponemah Plain (Amherst).

SOURCES NHB field surveys.

* Pitch pine - scrub oak woodland (5152)

GENERAL DESCRIPTION This community occurs on xeric, excessively wellaided soils and is
characterized byPinus rigida (pitch pine) andQuercus ilicifolia (scrub oak). Pitch pine forms a
discontinuous canopy over scrub oak and low hea8®ueral successional or disturbance related
expressions can be present, including scrub oakets, pockets of pure pitch pine forest, grassnoms,
and heath barrens. A fire return interval of 50-$6@rs is required for maintaining community stowef
dynamics, and composition (floristic and faunat).sbme of New Hampshire's examples, logging history
has also influenced canopy structure and compaosifidarge number of rare Lepidoptera are associated
with this community.

CHARACTERISTIC VEGETATION This community is dominated by pitch pine and aghtub layer of scrub
oak. Common associates akéaccinium angustifolium(lowbush blueberry),V. pallidum (hillside
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blueberry),Comptonia peregringsweet-fern),Carex lucorum(Blue Ridge sedgeRiptatherum pungens
(short-awned mountain-rice grass), &tdridiumaquilinumssp.latiusculum(bracken fern). Other species
include Corylus americana(American hazelnut)Aronia melanocarpa(black chokeberry)Gaultheria
procumbens(eastern spicy-wintergreengolidago spp. (goldenrods)Symphyotrichunssp. (American-
asters),Lecheaspp. (pinweeds)Comandra umbellatédbastard-toadflax)Schizachyrium scopariuriittie
bluestem), an@ryzopsis asperifoligwhite-grained rice grass).

VARIANTS: Two variants are described.

1. Merrimack Valley variant: This variant only occurs at the Concord Pine 8asr on deltaic
deposits associated with post-glacial Lake Merrindmpacted by development, it is a remnant of
formerly extensive areas of pitch pine and scrubinahe Merrimack River valley. The diversity
of both common and rare vascular plants is highhis variant and includes such species as
Lupinus perennis(wild lupiney, Asclepias amplexicauligclasping milkweed), Hudsonia
ericoides (golden heathet) Hieracium venosum(rattlesnake hawkweed), an@eanothus
americanus(New Jersey redroot). A suite of Lepidoptera faasaociated with wild lupine* and
other plants are either restricted to or more feaqun this variant. Rare Lepidoptera that feed on
wild lupine* include Lycaeides samueliKarner blue butterfly)*Incisalia irus (frosted elfin)*,
andErynnis persiugPersius dusky wing)*.

2. Ossipee variant This variant occurs on deep, sandy outwash depbstween Ossipee and Silver
Lakes (Ossipee Pine Barrens). More northern pldras are diagnostic of this variant, although
typically low in cover, arérctostaphylos uva-urgred bearberry)Sibbaldiopsidridentata (three-
toothed cinquefoil), an®iphasiastrumx sabinifolium(savin-leaved clubmoss). This variant lacks
most of the rare Lepidoptera found in the southemiant but does support the only New England
occurrence ofLithophane lepida lepidapine pinion moth)* and the more northeMylena
thoracica(pinion moth)*.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community is limited to the Sebago-Ossipee @oastal Plain ecoregional subsections
in New Hampshire, including on sand plains in thesiPee region and the lower Merrimack River valley.
Examples occur in the Concord Pine Barrens (Conamd the Ossipee Pine Barrens (Madison, Ossipee,
Tamworth).

SOoURCES NHB field surveys; Schweitzer et al. 1988; Spéod2000a.

* Mixed pine - red oak woodland (S1S2)

GENERAL DESCRIPTION This community is dominated Winus rigida(pitch pine),P. resinosalred pine),
P. strobus(white pine), andQuercus rubrared oak). It is found on coarse, light texturéacal sand plain
features of low elevations (<800 ft.) in centrabdgpossibly south-central New Hampshire. It occuns o
sand plains that have longer intervals (>100 yebetyveen fires than areas dominatedplitgh pine -
scrub oak woodland$50—-100 years). Some may have succeeded froncdhanunity, with or without the
influence of logging. The composition of this commity can be very similar, with increased cover ¢iite
pine, red pine, and red oak. Fire intolerant hamhfgomay be common, includiretula populifolia(gray
birch), Populus grandidentatdbig-toothed aspen), anticer rubrum(red maple). This community may
grade intgpitch pine - scrub oak woodlandsnddry red oak - white pine forests

This community requires periodic fire for vegetatimaintenance. Woodlands are less likely to buthdf
are more marginal or otherwise isolated from th@re¢ sand plain area or fire ignition sources.

Soils are well to excessively well drained, coaesdured sand and gravel deposits of features asch
eskers, kames, outwash, moraine deposits, and atberontact deposits. Soils are low in available
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nutrients (oligotrophic). They include Hinckley, kdisor, and possibly Naumberg soil series.

CHARACTERISTIC VEGETATION Three of New Hampshire's native pines are typicallgsent in quantity,
including pitch pine, red pine, and white pine. Reak is also present and equals or exceeds pine in
abundance in several examples. Southern or Appalaspeciesire lacking (such as white and black oaks,
hickories, and southern herbaceous species fourgit¢éh pine - Appalachian oak - heath forests
Understory vegetation consists of several heatlhubshrsuch asvaccinium angustifolium(lowbush
blueberry),V. pallidum (hillside blueberry)Kalmia angustifolia(sheep laurel), an@omptonia peregrina
(sweet-fern)Quercus ilicifolia(scrub oak) is present in some examples.

Most of the general species listed for dry, aciolik - pine types at the beginning of this sectian be
present, includingdstrya virginiana (ironwood), Gaylussaciabaccata (black huckleberry)G. frondosa
(blue huckleberry),Viburnum acerifolium (maple-leaved viburnum)}-amamelisvirginiana (American
witch-hazel), Gaultheria procumbens (eastern spicy-wintergreen),ysimachia quadrifolia (whorled
yellow-loosestrife) Lecheaintermedia(round-fruited pinweed)Carex pensylvanicPennsylvania sedge),
C. lucorum (Blue Ridge sedgeDeschampsidlexuosa(wavy hair grass)Qryzopsisasperifolia (white-
grained rice grass)Danthonia spicata (poverty oatgrass), anBteridium aquilinum ssp. latiusculum
(bracken fern).

CLASSIFICATION CONFIDENCE 2

DisTriBUTION: Primarily known from the Sebago-Ossipee subsedinmutwash soils of valley bottoms.
Good examples include Pine River State Forest f@ssand Effingham), parts of White Lake State Park
(Ossipee), various eskers along the Pine Riveudicy the Pine River Esker (Ossipee), south of €eda
Swamp Pond (Kingston), and the Moat Brook viciiflales Location).

SOURCES NHB field surveys; Lyon and Reiners 1971; Spesd2@00a.

* Maritime wooded dune (S1)

GENERAL DESCRIPTION This community is found in relatively protected aseof backdune portions of
coastal sand dune systems. It has a densely wamdedodland thicket structur@®runus serotingblack
cherry) and other trees attain their greatest hdigh to 20 ft. tall) in the most protected aread grade
to a shorter woodland canopy with a dense shrudr lslymore exposed areas. Soils are dry to mesidssa
(oligotrophic). This is a fairly distinct and vergre community in New Hampshire, and apparentlyilaim
to other maritime forests in the region (a goodnepie being the “sunken forest” just to the soutlaim
Island in Massachusetts). It is threatened by orggdievelopmental and recreational pressures.

CHARACTERISTIC VEGETATION This community is dominated by a tree canopy otlleherry,Populus
tremuloides(quaking aspen)Acer rubrum(red maple), and occasion@inus rigida (pitch pine). Other
species include Toxicodendron radicans(poison-ivy), Amelanchier spicata (dwarf shadbush),
Parthenocissus quinquefoli@/irginia-creeper),Viburnum dentatumvar. lucidum (smooth arrowwood),
and Rosa virginiana(Virginia rose). Prominent exotic species includenicera morrowii (Morrow’s
honeysuckle) andBerberis vulgaris(common barberry). Common herb species incldganthemum
canadensgCanada-mayflower)M. stellatum (star-like false Solomon’s-sealfralia nudicaulis (wild
sarsaparilla), anMoehringia lateriflora(blunt-leaved grove-sandwort).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Restricted to remaining sandy dunes in the seacegsin (Gulf of Maine Coastal Lowland
subsection). An example can be found at Seabroale®(Seabrook).

SoURCES NHB field surveys; Dunlop et al. 1983.
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Forests and woodl ands on rocky ridges, talus, or coastal headl ands

* Pitch pine rocky ridge (S1)

GENERAL DESCRIPTION This Pinus rigida(pitch pine) dominated community is found in sasthand east-
central New Hampshire on rocky summits and ridgéah & history of fire. Pitch pine forms a stunted t
moderate-height (5-30 ft. tall), sparse woodlane2@%) to woodland (25—-60%) canopy, sometimes in
combination with other conifers and oaks. On thestnb@rren and xeric microsites within the commuynity
scattered bonsai-like pitch pine trees grow to 5#1&ll and can exceed 70 years of age. This canity

is similar to other pine and oak dominated rocldge communities in having an abundance of heath
shrubs, lichens, and bedrock outcrops. It diffgréhie predominance of pitch pine and probably loycxe
frequent or intense fire history, necessary to fgyerpetuation of pitch pine over other treBgch pine
rocky ridgesare similar topitch pine - scrub oak woodlands® many ways, but are found in bedrock-
controlled settings rather than on sand plains, extdbit some differences in species compositidnis T
community is rare in New Hampshire, and rare orommmon in other New England states and New York.
It is found at both low (270 ft.) and moderate (D 7t.) elevations.

Drought and fire play an important role in the ni@irance of pitch pine and other fire-adapted specie
found in this community. Return intervals of lekart 50 years would tend to perpetuate pitch poreger
return intervals could lead to more mixed compositigreater overall tree cover, and possible ssomes
to other community types maintained by longer retuntervals. Barren outcrops are common, ranging
from 25—-75% cover, forming small to large patche® 1 to 1+ acres) within this community. Withouefi

a greater abundance of fire-intolerant specieste@cover in general can be expected in areasswith
cover. Xeric, barren outcrop areas may remain dpetonger periods due to the amount of time resplir
to build up sail.

CHARACTERISTIC VEGETATION Canopy composition ranges from nearly pure pitetedd pitch pine co-
dominating with a variable mix of other pines, gak#ches, andPicea rubens(red spruce). At low
elevations (below 1,000 ft.), Appalachian oaks atlder southern species may be present, including
Quercus albgwhite oak),Q. montangchestnut oak)Q. velutina(black oak)Q. prinoides(dwarf chestnut
oak), andSassafras albidur(sassafras). At higher elevatiofsnus resinosdred pine) and red spruce can
mix with pitch pine. Trees found at either elevatincludeQuercus rubralred oak)Pinus strobugwhite
pine),Betula papyriferapaper birch)B. populifolia(gray birch), and\cer rubrum(red maple).

Shrub cover is moderate (5—40%) and typically cxiesof low or dwarf shrubs; extensive thickets of
Quercus ilicifolia (scrub oak) form in some places. Other commontshincludeGaylussacia baccata
(black huckleberry),Vaccinium angustifolium(lowbush blueberry),V. pallidum (hillside blueberry),
Kalmia angustifolia(sheep laurel) Juniperus communisvar. depressa(common juniper),Gaultheria
procumbens (eastern spicy-wintergreen)gibbaldiopsis tridentata(three-toothed cinquefoil) Aronia
melanocarpalblack chokeberry), andmelanchierspp (shadbushes). At higher elevation sites, scrub oak
and hillside blueberry are absent, and tall shaubdimited to scattered individuals of other spsci

Herbaceous cover is sparse, but a moderate diyev§igrasses and sedges is typidabschampsia
flexuosa(wavy hair grass) an@teridium aquilinum ssp.latiusculum(bracken fern) are always present.
Other frequent species inclu@lidago puberulgdowny goldenrod)Maianthemum canadeng€anada-
mayflower),Comandra umbellatébastard-toadflax)Carex tonsgshaved sedgef;. brevior(short-beaked
sedge),Danthonia spicata(poverty oatgrass), an8chizachyrium scopariunflittle bluestem).Carex
cumulata(clustered sedge)* is a rare plant documented &idaw exampledlabalus serpentariufion’s-
foot rattlesnake-root)* is a rare herb found at site. Lichens are common, growing extensively nd a
around barren rock outcrops, and include reindebehs Cladonia spp.) which grow under and among
heath shrubs.

This community differs frompitch pine - scrub oak woodlandsn sand plains by having a greater
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abundance of lichens on thin soils and on rock rop; a higher frequency of wavy hair grass, and at
higher elevation sites, plants such as three-taotirquefoil, red pine, and red spruce.

CLASSIFICATION CONFIDENCE 1-2

DISTRIBUTION: This natural community is restricted to southerd aast-central NH from 270-1,700 ft.
elevation in the Coastal Plain and Sebago-Ossipbegestions. An example occurs at Rock Rimmon
(Manchester).

SOURCES NHB Field Surveys; Ellis (2007).

» Appalachian oak - pine rocky ridge (S3)

GENERAL DESCRIPTION This community is characterized by a moderatelyrtsho stunted woodland tree
canopy (25-60% cover, 15-40 ft. tall), a significahort-medium shrub layer (25-70%, 1-7 ft. tabd a
sparse (<1%) to moderately dense herb layer. Raplstires typically cover 25-50% of the ground
surface. This community occurs on fire-prone sitag] fire contributes to the maintenance of shallow
impoverished soils and an open canopy structure.aftnactive, glade-like character and good viesusél

in these communities make them popular hiking desitns. Openings with less than 25% tree cover are
considered part of this community due to their galiesmall size (<0.25 acres).

Soils are typically acidic shallow-to-bedrock sardgms, droughty (xeric to dry moisture regime)rywe
gravelly or stony, and derived from bedrock of ¢gilyg scoured summits, ridges, and slopes. Surface
organic and A horizons are usually moderate to géaflow in depth and form a fibric turf over thendy,
gravelly, or stony B and C horizons (if presentyagl “pads” may form on flat or sloping bedrock
surfaces. Soils are very well to excessively drdiaed very low in nutrients.

CHARACTERISTIC VEGETATION Open glades and a patchy tree canopy support atyaof plants.
Appalachian and other transitional tree and undegrstpecies that are characteristic of this comtguand
distinguish it fromred oak - pine rocky ridgescludePinus rigida(pitch pine),Quercus albgwhite oak),

Q. velutina(black oak),Q. montana(chestnut oak)Q. ilicifolia (scrub oak),Q. coccinea(scarlet oak),
Carya ovata (shagbark hickory),Juniperus virginiana(eastern red cedar), anflassafras albidum
(sassafras)Quercus rubra(red oak) is consistently present in quantity e tree layerPinus strobus
(white pine) andOstrya virginiana(ironwood) are commorPRinus resinosgred pine) is occasional but
more frequent orred oak - pine rocky ridgesForests and woodlands dominated or co-dominated b
chestnut oak are classified @sestnut oak forest/woodland

Other frequent or abundant characteristic shrubkidie (in decreasing order of frequendydccinium
angustifolium(lowbush blueberry; nearly constanBaylussacia baccatéblack huckleberry)Vaccinium
pallidum (hillside blueberry),Viburnum acerifolium (maple-leaved viburnum)uniperuscommunisvar.
depressa(common juniper), an€Comptonia peregringsweet-fern).Quercus ilicifolia (scrub oak) is a
dominant species and can form extensive shrublahdeme sites. Scrub oak ridgetops are classifieal a
distinct community south of New Hampshire, whereeythare more prevalent. Other occasional
characteristic shrubs includ®iervilla lonicera (bush honeysuckle)Gaylussacia frondosa(blue
huckleberry),Vaccinium myrtilloides(velvet-leaved blueberry)Gaultheria procumbengeastern spicy-
wintergreen), anérctostaphylos uva-urgred bearberry).

Characteristic and frequent herbaceous speciesda€arex pensylvanicar C. lucorum(Pennsylvania
and Blue Ridge sedgespeschampsia flexuos@wavy hair grass; nearly constantychizachyrium
scoparium (little bluestem), Danthonia spicata(poverty oatgrass),Capnoides sempervirens(pink-

corydalis), Maianthemum canadens@Canada-mayflower),Solidago bicolor (white goldenrod), and
Pteridium aquilinum ssp.latiusculum(bracken fern). Other characteristic but less desry herbs include
Comandra umbellata (bastard-toadflax), Antennaria plantaginifolia (plantain-leaved pussytoes),
Polypodium virginianum (rock polypody), Melampyrum lineare (American cow-wheat),Aquilegia
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canadensis(red columbine),Aureolaria pedicularia var. intercedens(intervening fern-leaved false
foxglove), Solidago odorglicorice goldenrod), andPanicumspp. (panicgrasses). Lichens and mosses are
abundant.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: This community is found on hills and lower slopdshaggher mountains at low to mid
elevations from 250-1,300 ft. elevation in centeald southern New Hampshire. This includes all
subsections south of the White Mountain and Vermdpiand subsections. Good examples are on Rocky
Ridge in Pawtuckaway State Park (Nottingham), Joglish Hill (New Boston), Mt. Wantastiquet
(Hinsdale), and Rattlesnake Mtn. (Rumney).

SOURCES NHB field surveys.

* Chestnut oak forest/woodland (S152)

GENERAL DESCRIPTION A canopy of the Appalachian tréguercus montané&chestnut oak) dominates or

co-dominates this community. Most examples occuwasdlands on low-elevation rocky ridges and
hilltops with frequent rock outcrops; some are mol@sed-canopy forests with fewer outcrops on dry,
shallow-to-bedrock hillsides. Other than frequemtstnut oak, it is floristically similar tAppalachian oak

- pine rocky ridgewoodlands anddry Appalachian oakforests Chestnut oak is uncommon in New

Hampshire, and more restricted in distribution tbrer Appalachian hardwood tree species.

Soils are typically shallow and well to excessive#ll drained stony sandy loams derived from grerat
other siliceous bedrock.

CHARACTERISTIC VEGETATION Chestnut oak is dominant or co-dominant along v@trercus rubra(red
oak), Q. alba (white oak), andPinus strobugwhite pine). Numerous other trees may be preasmwell,
including Betula lenta(black birch),Quercus coccineéscarlet oak)Q. velutina(black oak),Carya ovata
(shagbark hickory),Acer rubrum (red maple),Sassafras albidun{sassafras), anéfagus grandifolia
(American beech). Heath shrubs are common in tleesepto moderately well-developed understory,
including Vaccinium angustifolium(lowbush blueberry)V. pallidum (hillside blueberry),Gaylussacia
baccata (black huckleberry)Kalmia angustifolia(sheep laurel), and sometimis latifolia (mountain
laurel). Other shrubs includdamamelis virginiana(American witch-hazel) an®iburnum acerifolium
(maple-leaved viburnum). Herbs and dwarf trailifigubs includeAralia nudicaulis (wild sarsaparilla),
Maianthemum canadensgCanada-mayflower), Eurybia macrophylla (large-leaved wood-aster),
Lysimachia quadrifolia (whorled yellow-loosestrife),Comandra umbellata(bastard-toadflax),Carex
pensylvanicaPennsylvania sedgel,. lucorum(Blue Ridge sedgeryzopsis asperifoligwhite-grained
rice grass), an@himaphila maculatdspotted prince’s-pine) among many others.

CLASSIFICATION CONFIDENCE 1-2

DIsSTRIBUTION: This community is documented in southern NH inG@mastal Plain subsection. It should be
expected also in the Hillsboro Inland Hills andiff$asubsection where chestnut oak has been docadent
Good examples occur on North Mtn. in PawtuckawagteStPark (Nottingham), Dumplington Hill
(Raymond), and in Brookline and Mason.

SOURCES NHB field surveys.

* Coastal rocky headland (S1)

GENERAL DESCRIPTION This community occurs on exposed, rocky, coastaimpntories influenced by a
maritime climate and salt spray. It is charactatiby stuntedJuniperus virginiana(eastern red cedar),
Quercus velutingblack oak), other trees, and numerous shrubsy ¥sv examples have been described
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from New Hampshire, but more may exist. The commyuis fairly distinct, but known examples are
typically impacted by humans and the degree ofrahtrigin is somewhat uncertain. It occurs on @asi
types of bedrock with thin, acidic soils, in clggeximity to tidal action and salt spray.

CHARACTERISTIC VEGETATION Eastern red cedar and black oak appear to be tlsé dominant species,
with lesser quantities oPrunus serotina(black cherry),Pinus rigida (pitch pine), andAmelanchier
canadensis(eastern shadbush). Other species may inclabeis serrulata(smooth alder),Morella
caroliniensis(small bayberry)Juniperuscommunisvar. depressgcommon juniper)Rhushirta (staghorn
sumac), Toxicodendron radicans(poison-ivy), Comptonia peregrina (sweet-fern), Nuttallanthus
canadensidqoldfield-toadflax), Ligusticum scothicunfScotch lovage)lLechea intermediground-fruited
pinweed), andCakile edentuldAmerican sea-rocket). At its seaward edge, thensanity grades into tidal
vegetation.

Documented examples are disturbed and have numeraties includingRhamnus catharticéEuropean
buckthorn), Berberis vulgaris(common barberry)Lonicera morrowii (Morrow’s honeysuckle),Poa
pratensis(Kentucky blue grass), alRumexacetosellassp.pyrenaicugsheep dock).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Restricted to immediate shoreline areas of the @baswlands subsection and presently
only documented from the Great Bay vicinity. Exaegptan be found at Thomas Point (Newington), south
of Crommet Creek (Durham), and at Odiorne PointeéSeark (Rye).

SOURCES NHB field surveys.

MESI C AND DRY- MESI C NUTRI ENT- POOR FORESTS AND WOODLANDS

These communities occur on mesic and dry-mesics dite southern and occasionally central New
Hampshire. They are characterized by a broad diyasftrees, including Appalachian (central haraap
and transitional hardwoods and a variable covéredbs and shrubs.

* Mesic Appalachian oak - hickory forest (S2S3)

GENERAL DESCRIPTION This community occurs on mesic and dry-mesic sitaastal and southern New
Hampshire and is characterized by a broad divedfityees, including Appalachian oaks and hickgries
white pine, and transitional hardwood trees. Heatits other dry site understory plants are abseint low
abundance, as are species characteristic of matkeno forests, such as sugar maple, yellow biaci,
wood ferns.

Soils range from well drained sandy to very finedsaloams (such as Eldridge, Chatfield-Hollis, and
Pennichuck series) and moderately well drainedlaiins (such as Scitico and Boxford silt loams) on
gentle to moderate slopes. The sandy loam soits tiefve dry-mesic while the moisture regime of shie
loams tends to be mesic.

CHARACTERISTIC VEGETATION This community has a diverse tree canopy, dominbie@Quercus rubra
(red oak),Q. velutina(black oak),Pinus strobugwhite pine),Acer rubrum(red maple), and sometimes
Betula lenta(black birch).Carya ovata(shagbark hickory) is also frequently present, imually not as a
dominant. Other frequent trees found in lower alaunoce in the canopy or sub-canopy incligleinus
serotina (black cherry),Quercus alba(white oak),Fraxinus americanawhite ash),Betula papyrifera
(paper birch)Fagus grandifolia(American beech), antisuga canadensihemlock). Although American
beech and hemlock are typically not dominant, theeyy be expected to increase in importance in later
successional exampleSassafras albidunisassafras)Tilia americana(basswood), anécer saccharum
(sugar maple) are infrequent. Other enriched piégigs (e.g., certain herbs) are typically absent.
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The tall shrub layer is typically sparse or abs®#/tten present, it consists dtburnum acerifoliun{maple-
leaved viburnum)Corylus cornutalbeaked hazelnutljamamelis virginiang American witch-hazel), and
Vaccinium corymbosuifhighbush blueberry). Low or trailing shrubs arektclubmosses are frequent as a
group, but typically constitute low cover. They lume Toxicodendron radican§poison-ivy), Gaultheria
procumbengeastern spicy-wintergreemlitchella repengpartridge-berry) Dendrolycopodiunobscurum
(flat-branched tree-clubmos$), hickeyi(Hickey's tree-clubmoss), ardiphasiastrum digitatunfsouthern
ground-cedar). Infrequent species inclu@aylussacia baccatgblack huckleberry)Viburnumdentatum
var. lucidum (smooth arrowwood)Juniperus virginiana(eastern red cedar), communisvar. depressa
(common juniper),Smilax spp. (greenbriers), and the exotiBerberis thunbergii(Japanese barberry),
Frangula alnus (glossy false buckthorn), anBhamnus catharticalEuropean buckthorn). Although
Vaccinium angustifoliunfowbush blueberry) is occasional, it is alwaysow abundance (<1-5%) and the
well-developed heath layer ofry Appalachian oak forestss absentKalmia latifolia (mountain laurel)
may be present in low abundance.

Herbaceous species are typically spafsealia nudicaulis(wild sarsaparilla) anMaianthemum canadense
(Canada-mayflower) are the only frequent species dften exceed 1% cover. Other frequent species
present in low abundance inclu@arex pensylvanicéPennsylvania sedge) and@rlucorum(Blue Ridge
sedge); less frequent aBennstaedtia punctilobuléeastern hay-scented fer@arex debilis var. rudgei
(white-edged sedge), amdbneses uniflorgone-flowered shinleaf). Rich or semi-rich sitelbeare absent

or in very low abundancdsotria verticillata (large whorled pogoni&)and Packeraobovata (running
groundsel) are rare species known to occur in this forest figpsouthwest New Hampshire.

VARIANTS: Two weakly described variants are recognized:

1. Dry-mesic variant This variant typically occurs on well drained dirsandy loam soils where
American beech, paper birch, and dry-site herbsmayore frequent or abundant.

2. Mesic variant: This variant is more likely on silt loam soilsttvihigher moisture holding capacity
or at slope-bases. White ash, black cherry, angbpeivy may be more frequent on mesic sites.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community occurs on lower elevation till landpes of the Gulf of Maine Coastal
Lowland, southeastern portion of Coastal Plain, igmticut River, and southern and southeasternosecti

of New Hampshire Uplands subsections. Elevationgofvn examples are 800 ft. or less. Good examples
are at Mt. Wantastiquet (Hinsdale), Great Bay NwloVildlife Refuge (Newington), and Pawtuckaway
Mtn. (Nottingham).

SOURCES NHB field surveys.

* Oak - mountain laurel forest (S3)

GENERAL DESCRIPTION This community consists of an oak or mixed can@pgparse layer of dry to dry-
mesic site herbs, and a shrub understory domiratdtalmia latifolia (mountain laurel). It is related to
deciduous forests more prominent in the southemh @mntral Appalachian Mountains dominated by
understories of mountain laurel aRtiododendron maximug¢giant rhododendron)*. In New Hampshire, it
is restricted to parts of the Lakes Region andrsantl southwest portions of the state.

The tree canopy typically consists of red and Aaglalan oaks, but can be highly variable. While stay
composition may be similar to other dry-mesic ftsda the state, this community is considered wicsti
because of the significant effect mountain laues bin other vegetation and its important role wsgstem
functions and processes (e.g., biomass, nutriesiingy and light). Dense laurel thickets often iihithe
growth of other vegetation, including tree regetiera The broadleaf, evergreen character of moaontai
laurel (leaf longevity averages 2—-3 years) anditgktib root and butt-sprout contributes to its sgx at
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these fairly nutrient-poor sites. Taller laurel gtb is common on moist sites whereas scrubbier sorm
occupy drier sites. Broadleaf evergreen shrubsrfikentain laurel are uncommon in upland forestsemw
Hampshire. Mountain laurel is found mostly on dtiersomewhat moist upland sites and occasionally on
hummocks in swamps or along lake shores.

Soils are acidic, nutrient-poor to weakly enrichstthiny, medium to fine sandy loam soils (oligotriapio
submesotrophic).

CHARACTERISTIC VEGETATION Various tree species may be present, includingrcus rubrared oak) Q.
alba (white oak),Q. montanachestnut oak)Betula lenta(black birch),B. papyrifera(paper birch)Tsuga
canadensis(hemlock), Pinus strobus(white pine), Ostrya virginiana (ironwood), Fagus grandifolia
(American beech),Carya ovata (shagbark hickory),Acer rubrum (red maple),Sassafras albidum
(sassafras), and to a lesser ext&doer saccharunm{sugar maple)Castanea dentatéAmerican chestnut)
sprouts, and-raxinus americangawhite ash). Some combination of oak(s), birches] at least minor
amounts of hemlock seem to be constant. Mountairelas abundant or dominant in the understory
(generally 20-100%), often to the near exclusiootokr understory vegetation. Other shrubs corteilau
sparse to moderate cover and may inclviaurnum acerifolium(maple-leaved viburnum}lamamelis
virginiana (American witch-hazelBenthamididlorida (flowering dogwood)Swida rugosdround-leaved
dogwood),Acer pensylvanicur(striped maple)Corylus cornutabeaked hazelnut), ardiervilla lonicera
(bush honeysuckle). Understory herbs are typicgigrse and include those found in other dry to dry-
mesic transitional and Appalachian oak - hickoryests such aMedeola virginiana(lndian cucumber
root), Maianthemumracemosum (feathery false Solomon’s-seal),ysimachia borealis(starflower),
Oryzopsis asperifoliagwhite-grained rice grassicarex pensylvanicgPennsylvania sedgeRteridium
aquilinum ssp.latiusculum (bracken fern), anéarathelypterisnoveboracensigNew York fern).lsotria
verticillata (large whorled pogoni&)is a rare species known to occur in this forgséety

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Locally abundant on low elevation (800 ft. or letil)landscapes primarily west of the
Merrimack River in the southern portion of New Hashjpe Upland subsection, southwestern portion of
the Coastal Plain subsection, and the extreme soutportion of the Connecticut River subsection;
disjunct in the Sebago-Ossipee subsection in thamt and Squam Lake vicinities. Good examples fare a
Mt. Wantastiquet (Hinsdale), Sheldrick Forest (\filt, Beaver Brook (Hollis), New Boston Air Force
Base (New Boston); disjunct examples in the Chatlevidinity (Albany), and on the margins of Squam
Lake (Holderness).

SOURCES NHB field surveys; Day and Monk 1974; Monk et H85.

* Appalachian wooded talus (51S2)

GENERAL DESCRIPTION This sparse woodland to woodland community occurstadus slopes at low
elevations (<500 ft.) in southern and coastal Neami@shire and supports southern and Appalachian
species absent from talus slopes occurring moeméhbr at higher elevations. Vegetation and ecoldgi
processes are otherwise very similarréml oak - black birch wooded talusThis is a small patch
community (in the range of <1-10 acres in sizejs lfairly distinct, but it may include both acidand
somewhat enriched variants.

Soils are acidic to weakly enriched with talus dedi from several types of bedrock including thel&ibn
Formation, granites, monzonites, and quartzites.

CHARACTERISTIC VEGETATION A combination of two or more of the following gbern and Appalachian
species are preserQuercus alba(white oak),Q. velutina(black oak),Q. montana(chestnut oak)Q.
ilicifolia (scrub oak),Sassafras albidunsassafras)Kalmia latifolia (mountain laurel) Rhododendron
prinophyllum (early azalea), anBenthamidiaflorida (flowering dogwood). These species typically reach
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the northern margin of their range in southern Ndampshire and are generally absent from the more
inland and higher elevation wooded talus typeshin gtate. Otherwise, species composition is sinhdar
that found irred oak - black birch wooded talugcluding abundarBetula lenta(black birch).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Known from Northern Connecticut River, Coastal Lamd, and southern portion of Coastal
Plain subsections. Found on lower elevation tifidscapes of southern New Hampshire hills generally
below 500 ft. A good example is at Mt. Wantastigittinsdale).

SOURCES NHB field surveys.

ENRICHED FORESTS AND ROCKY RIDGES

Enriched forests are floristically diverse hardwoimdest and woodland communities associated with
higher levels of mineral nutrients than other forigpes. They typically occur as patches in deciduo
forests of the Laurentian and Appalachian zones, @ associated with particular combinations of
bedrock, soils, topography, and moisture. Rich vgoatek uncommon in New Hampshire, and provide
habitat for many of the state’s rare forest plaecses.

New Hampshire’s enriched woodlands are divided iitb mesic, rich dry-mesic, and semi-rich forests.
Rich mesic forests are very moist and nutrientedrad, and contain the most diverse and lush heobace
layer of any New Hampshire forest type. Rich drysiodorests occur on steep, south-facing sloped, an
contain species indicative of rich, warm, dry, andky conditions. The herbaceous layer is divebs,
shorter than and not as well-developed as richarfesésts. Semi-rich forests are less enricheddavetse
than rich mesic and rich-dry mesic forests. Thewntaim species indicative of moderately enriched
conditions, such aBrisaema triphyllum(Jack-in-the-pulpit)Actaeaspp. (baneberriesJiarella cordifolia
(foam-flower), andPolystichum acrostichoidd€hristmas fern)

Circumneutral rocky ridgeis the only enriched rocky ridge community typeNew Hampshire. It occurs
as narrow bands of open, herb-dominated ridge abiegemneutral cliffs. It is known from two locatie
in the western part of the state, and is one of Nempshire’s rarest community types.

* Rich mesic forest (S3)

GENERAL DESCRIPTION Rich mesic forests are the most diverse hardwooekfs in New Hampshire. This
community supports numerous rich-site species diet many of New Hampshire’s rare upland forest
plants. Sugar maple is the dominant tree, and vasteand basswood are less abundant associates, Fer
forbs, and wide-leaved sedges are abundant. Ckasdict herbs include northern maidenhair fernjesiy
false spleenwort, blue cohosh, eastern waterlgfafierican ginseng*, Goldie’s wood fern, bland sweet-
cicely, squirrel-corn, plantain-leaved sedge, andod)root. Herbaceous spring ephemerals include
Dutchman’s-breeches, American trout-lily, two-ledvéoothwort, and wild leek. Examples of this
community on high floodplains, steep river terracasd till hillsides in the Connecticut River Valle
support bitternut hickory, American bladdernut*, dashowy orchid*, species that approach the
northeastern limit of their geographic range in Néampshire.

This community occurs below 2,600 ft. in settingghwmoist and nutrient-enriched conditions. Soil
enrichment is influenced by several factors inahgdimineral composition of bedrock and till; topaghic
position; hydrologic flow through soil and fractdréedrock; moisture status; other soil charactesist
(base saturation, texture, and organic matter etpntand biological interactions (litter qualitypisand
rock mychorrizae). Generallyjch mesic forestshave higher base saturation, calcium, and nitrogen
availability levels than all other forest typesNew Hampshire.

83



Topographic position and degree of colluviationeeffthe extent of accumulated nutrient-rich organic
matter, which is particularly pronounced below fslibr at slope-bases, in ravines, coves, and ieroth
concave slope positions. The effect of colluvialsifon can be significantrich mesic forestscan
occasionally occur even on granitic bedrock arldsites where colluvial action is distindRich mesic
forestsoccur on slopes of all aspects in New Hampshitepagh prominent ledgy cliff and talus areas in
New Hampshire are most common on south and eastsesgs due to the prevailing direction of glacial
movement and resultant “plucking” of the down-g&aaides of hills and mountains. Southern aspeuds a
cliff-bases with pronounced solar reflection offfdaces may create a modified micro-climate fertain
vernal or southern species in this community.

Soils are variable in terms of depth, stoninesgaoic matter content, texture, and moisture statbsy
range from deep to shallow, nearly stoneless ttemly gravelly/stony loams, very fine to mediumada
loams, and silt loams. These soils are well to meteééy well drained, and range from mesic to wesite
Organic matter is usually comprised of high-qualitier produced by most of the characteristic tree
species. An organic-rich A horizon is found at sosiwes that presumably results from the rapid
decomposition of high-quality litter and humus, seduent incorporation into the lower mineral hanizo
and significant mixing by soil-animal activity. M&eared pH of upper B horizons from a limited sanqgfle
sites ranged from 5.0-5.5.

Soil parent materials are primarily derived frondimek, till, or talus that weathers to yield sulthtd
circumneutral conditionsRich mesic forestsare most often associated with carbonate-beadafs-
silicate, mafic, and intermediate bedrock typesntbin the Ammonoosuc Volcanic, Frontenec (formerly
Waits River), Fitch, Elliot, Berwick, and Madrid Foations, and various syenites, diorites, basalt or
diabase and perhaps gabbro. These rocks geneealfy igher concentrations of calcium compared to
granitic rocks, and/or increased weatherable (dioly hornblende and hastingsite). These and othse-b
rich rocks are largely concentrated in the seacaast, along the state’s western margin within 2Bsmof

the Connecticut River, in broader areas north ef White Mountains, and at smaller isolated location
throughout the rest of the state (e.g., ring ditteg contain diorite and mafic rocks). Fracturedrbek
may also transport base cations from intermitteotigdwater discharge.

CHARACTERISTIC VEGETATION Acer saccharum(sugar maple) is the primary dominant, wihaxinus
americana (white ash) andTilia americana (basswood) as frequent associatBagus grandifolia
(American beech) an8etula alleghaniensigyellow birch) are often present, but less frequ€strya
virginiana (ironwood) is occasional antlglans cineregwhite walnut) is infrequent in lower elevation
examples (<1,500 ft.).

Any or all species listed fosemi-rich mesic sugar maple foreshay be present, althougich mesic
foreststypically have a broader compliment of enriched-sndicator species that are restricted to the
richest end of the nutrient gradient. Several ekehspecies are “vernal herbs,” which flower and &arly

in the season before tree canopies have fully emderg

Most rich mesic forestsare characterized by a combination of severaheffbllowing species, a suite of
species that can be used to distinguish this contynfrom nearly all others in New Hampshirkdiantum
pedatum (northern maidenhair fern)Peparia acrostichoides(silvery false spleenwort)Botrychium
virginianum(rattlesnake fern)Dryopteris goldiangGoldie’s wood fern)Caulophyllum thalictroidegblue
cohosh),Dicentra canadensigsquirrel-corn),D. cucullaria (Dutchman’s-breechesfsarum canadense
(Canada wild ginger)Carex platyphylla(broad-leaved sedgey;. plantaginea(plantain-leaved sedge),
Piptatherumracemosuniblack-seeded mountain-rice gragsjeratinaaltissima(white snakeroot)Rubus
odoratus (flowering raspberry),Sanguinaria canadensigblood-root), Cypripedium parviflorum var.
pubescenglarge yellow lady's-slippet) Viola canadensigCanada white violet)y. pubescengyellow
forest violet), andAralia racemosgAmerican spikenard). Potential rare species itheon examples may
include Pyrola asarifolia(pink shinleafy, Osmorhizaberteroi (mountain sweet-cicely) Carex albursina
(white bear sedge)’C. aestivalis(summer sedgg) Solidago x calcicolgrock goldenrod), andrillium
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grandiflorum (white wakerobin). Numerous forest-sedges arericesti to rich forests, particularly the
“wide-leaved” sedges (Laxiflorae and Careyanae gsduSedges include broad-leaved sedge, plantain-
leaved sedgeCarex leptonervignerveless woodland sedg€), laxiflora (broad loose-flowered sedg®),
blanda (eastern woodland sedgé&), sprengelii(long-beaked sedgel;. hirtifolia (pubescent sedgel.
pedunculatglong-stalked sedge), artél rosea(rosy sedge). There are numerous other herbs ticar in

this community that are not listed here, includihgse found in more nutrient-poor hardwood forésée
sugar maple - beech - yellow birch fordgt).

Occurrences in the Connecticut River valley hawe fghtential to contain certain species absent fitoen
remainder of the state, includi@galearis spectabiligshowy orchid), Hydrophyllum virginianun{eastern
waterleafy, andStaphylea trifoliag/ American bladdernut)

VARIANTS: Two variants are described:

1. Typic variant: This variant is found at low to mid elevation®rfr about 500-1,800+ ft. (as
described above). With additional documentatioch riiver terraces in northern New Hampshire
may warrant distinction at the variant level adwggémi-rich mesic sugar maple forest

2. High elevation/near-boreal variant The variant is found at elevations ranging froj80D—-2,600
ft. High percent cover in the herb layer is typjgarticularly by ferns. Many known examples have
light woody understories. Tall canopies are occadidut generally decrease in height and cover
with increasing elevation. Species usually pregehigher frequency and abundance than in lower
elevation enriched forests inclu@intonia borealis(yellow bluebead-lily) Streptopudanceolatus
(lance-leaved twistedstalkizarex intumescenggreater bladder sedgefinna latifolia (slender
wood-reed),Huperzia lucidula(shining firmoss),Polystichum braunii(Braun’s holly fern), and
Dryopteris campyloptergmountain wood fern). Other fernigclude silvery false spleenwort,
Athyrium angustum(lady fern), Matteuccia struthiopteris ssp. pensylvanica(ostrich fern), and
Dryopteris intermedia(evergreen wood fern)Additional enriched site species includiélium
effusumssp. cisatlanticum (millet grass),Laportea canadensigwood nettle),Allium tricoccum
(wild leek), Osmorhiza berteroi (mountain sweet-cicely)*, andolidago x calcicola(rock
goldenrod). Ash, ironwood, basswood, and numeroderstory species present at lower elevations
are absent, although an enriched character iestdent.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Found throughout the state on low to mid elevatibbfandscapes and potentially on steep

river terrace slopes of certain valley bottomed#tvations from <500-2,600 ft. Most frequent in the

Connecticut River, Vermont Uplands, Mahoosuc-Ragygélakes, Connecticut Lakes, and the north and
west sides of the White Mountain subsections; lgaglsewhere. High elevation variant examples occur
from approximately 1,800-2,600 ft. elevation, bubstly above 2,000 ft. Good examples are at
Black/Sugarloaf/Jeffers Mtns. (Haverhill/Benton)e®ks State Park (Lancaster), Sugarloaf Cove (Alhany

and Sundown Ledge (Albany).

SOURCES NHB field surveys; Bailey and Hornbeck 1992; S$h#o and Engstrom 1995; Jongmans et al.
1997; Bailey 2001.

RI CH DRY- MESI C FORESTS
* Rich red oak rocky woods (52S3)

GENERAL DESCRIPTION This community occurs on enriched colluvial talusl dill slopes in central and
southern New Hampshire, and extends into the loslevation slopes of major valleys in the White
Mountains. It has a woodland to thin forest streetand is characterized by a variable and diverigeoi
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woody, fern, graminoid, and other herbaceous spedigcluding numerous rich site species. This
community shares some rich site species witbh mesic forests but has a more open
canopy, a sparser herb layer, and a species cotopadsiat reflects rockier and drier conditionssuipports
certain species preferential to talus or dry-riobky habitats, including vines, open-site, andultsince
tolerant species that occupy gaps.

Substrates consist of rocky, colluvial till or tdhd talus from cliffs above; the moisture regirmaiy to
dry-mesic with inclusions of wetter and drier micabitats. Source bedrock types yield elevated $ewtl
calcium and/or other base cations, creating moelgranriched soil conditions. Bedrock types include
syenites, diorites, and Ammonoosuc Volcanic ForomtSome examples occur on otherwise acidic soils
from rocky till and talus enriched by minor basé@abearing inclusions such as dikes or matrixrbekl
that has been hydrothermally altered to produce-bah weathering products (Bailey 2001). Accumedat
organic and mineral sediments that have settledii#tbases and on rocky slopes also contributes to
enrichment.

CHARACTERISTIC VEGETATION Tree canopy dominants usually incluleer saccharungsugar maple) and
Quercus rubra(red oak), with lesser amounts Tfia americana(basswood)Fraxinus americangwhite
ash),Ostrya virginiana(ironwood),Betula lenta(black birch),Acer rubrum(red maple), and occasionally
Betula alleghaniensigyellow birch) andB. papyrifera(paper birch). Softwoods are sparse or absent.
Understory shrub and herbaceous species that pefemhed conditions and differentiate this comruni
from till or talus forests on acidic soil includgwidarugosa (round-leaved dogwood)foxicodendron
radicans(poison-ivy),Corylus cornutalbeaked hazelnutjuglans cineregwhite walnut),Rubus odoratus
(flowering raspberry) Micranthesvirginiensis (early small-flowered-saxifragefzeranium robertianum
(mountain crane's-bill)Aralia racemosa(American spikenard)Clematis virginiana(virgin's bower),
Asarum canadenséCanada wild ginger)Asplenium platyneuronebony spleenwort)Piptatherum
racemosum(black-seeded mountain-rice grassarex rosegrosy sedge)c. radiata (eastern star sedge),
C. platyphylla(broad-leaved sedge), afd sprengelii(long-beaked sedgelPotential rare species of rich
sites includeBoecheracanadensig(sicklepod rockcress) B. laevigata (smooth rockcress)*Geranium
carolinianum (Carolina crane's-bill)*Cardamine concatenatécut-leaved toothwort) Adlumia fungosa
(Allegheny-vine¥, andCarex aestivaligsummer sedg&) Milium effusunmssp.cisatlanticum(millet grass)
is an uncommon species that may be found at rieb.si

Species characteristic of both acidic and enricbeits includeDryopteris marginalis(marginal wood
fern), Polypodium virginianum(rock polypody),Ribesspp. (gooseberries and curranBarthenocissus
quinquefolia (Virginia-creeper),P. inserta(thicket-creeper)Celastrus scanden@merican bittersweet),
Fallopia cilinodis (fringed bindweed)Solidago caesigaxillary goldenrod),Maianthemumracemosum
(feathery false Solomon’s-seabragaria vescawoodland strawberry), arideschampsia flexuogavavy

hair grass). Examples in the White Mountain regi@y have the northern plarBsecherastricta (Canada
rockcress)Clematis occidentaligpurple virgin's bower)*, an@olystichum brauni{Braun’s holly fern).

VARIANTS: Talus and rocky till slopes are inherently diveend variable, but they do exhibit some fairly
discrete differences related to the overall soilistuve status, resulting in distinct dry-mesic afrg
variants:

1. Dry-mesic variant: In dry-mesic rock and talus areas, herbs, viaes, ferns may form a lush
understory with a glade-like or “fern-glade” apps@se with a relatively sparse shrub layer. Mesic
conditions can occur in gullies or other runoffeareon lower portions of the talus, or at the lzdse
the cliff. Ferns, sugar maple, and ash are oftghdriin cover in this variant, with oak somewhat
less frequent. The more mesic nature of this vaigamdicated by the following rich-site species:
Erythronium americanun{American trout-lily), Adiantum pedatungnorthern maidenhair fern),
Caulophyllum thalictroides(blue cohosh),Ageratina altissima (white snakeroot),Cardamine
diphylla (two-leaved toothwort)Allium tricoccum(wild leek), Dicentra canadensi&quirrel-corn),
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D. cucullaria (Dutchman’s-breeches), Allegheny-vineReparia acrostichoides(silvery false
spleenwort),Panax quinquefoliugAmerican ginsend) and many others. Other dry to mesic site
ferns include Athyrium angustum (lady fern) Dryopteris intermedia(evergreen wood fern),
Polystichum acrostichoidg€hristmas fern), the very raBiplazium pycnocarpofnarrow-leaved
glade fern}, and Braun’s holly fern in northern examples. Nuooos broad-leaved forest sedges
(Laxiflorae and Careyanae groups) may be preseotuding broad-leaved sedge an@G.
plantaginea(plantain-leaved sedge).

2. Dry variant: Drier portions of till and talus slopes or thdkat are only seasonally moist tend to
have species characteristic of both acidic and smwils on talus slopes (e.g., marginal wood fern,
rock polypody, Virginia-creeper) as well as thasattprefer dry conditions. Red oak and ironwood
may be more prominent and sugar maple less so.umterstory herb layer is generally sparser.
Rich site species that appear to be somewhat talefarier or seasonally moist conditions include
blackseed rice-gras®yoodsia ilvensigrusty cliff fern),early small-flowered-saxifrage, poison-ivy,
Carex rosearosy sedge), Canada rockcress, and mountain srhitle'Species characteristic of
drier talus(yielding both acidic and enriched soils) that sparse or absent on moist talus include
Aralia hispida(bristly sarsaparilla)Cardamine parviflorasmall-flowered bitter-cressAntennaria
plantaginifolia (plantain-leaved pussytoesthenopodiunfoggii (Fogg's goosefoot) C. album
(white goosefoot)Hedeoma pulegioideAmerican false pennyroyalRteridium aquilinum ssp.
latiusculum (bracken fern),Carex lucorum(Blue Ridge sedge)C. pensylvanicaPennsylvania
sedge)C. tonsa(shaved sedge), wavy hair gra€syzopsis asperifoligwhite-grained rice grass),
Elymushystrix (eastern bottle-brush grasahdE. trachycaulugslender wild-rye).

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community occurs in hilly or mountainous areasstly below 1,200 ft. elevation
(occasionally 1,800-2,000 ft. elevation). The madgov elevation river valleys in the White Mountaials
have examples of this community with assemblagesoathern species not found at higher elevation or
more interior locations in the White Mountains. @axamples occur at Rattlesnake Mtn. (Rumney), Bald
Knob (Moultonborough), Whites Ledge (Bartlett), dbevil’'s Slide (Stark).

SOURCES NHB field surveys; Pease 1964.

* Red oak - ironwood - Pennsylvania sedge woodland (S2)

GENERAL DESCRIPTION This is an uncommon community of central and sautidew Hampshire that
occurs on open ridges and upper slopes of hillslawdmountains with soils influenced by intermediat
bedrock. It is characterized by open park-like dtaaf stunted or shofQuercusspp. (oaks)Carya spp.
(hickories),Acer saccharunfsugar maple)raxinus americangwhite ash)Ostrya virginiana(ironwood),

a variety of rich-site herbs, and dense lawn€afex pensylvanic§Pennsylvania sedgefarex lucorum
(Blue Ridge sedge), a species very similar to Pdwasia sedge, may occur in this community but @ren
typical of nutrient-poor acidic soils on rocky reelyand sandy areas.

This community is often associated with thin, rodéggm or sandy loam soils derived from intermediate
base-rich, or mafic bedrock (including syenite riti&y and diabase). Soil moisture ranges from drgirty-
mesic. These enriched sites may cover many acresag correspond to small areas within larger, yock
ridge or forest communities with acidic soils.

CHARACTERISTIC VEGETATION Characteristic trees includ®uercus rubra(red oak), Carya ovata
(shagbark hickory), white ash, sugar maple, irordy@ndPinus strobugwhite pine). The dense lawns of
Pennsylvania sedge are diagnostic of somewhatheaticonditions and help distinguish this community
from rich Appalachian oak rocky woodandrich red oak rocky woodsDiagnostic enriched-site species
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that differentiate this community from other rockigiges includeWoodsia ilvensigrusty cliff fern),
Asplenium platyneuror{ebony spleenwort)Carex radiata (eastern star sedgeMinuartia michauxii
(Michaux's sandplant) Anemone americangblunt-lobed hepatica)Campanula rotundifolia(Scotch
bellflower), Galium circaezangforest licorice bedstraw)ilia americana(basswood), sugar maple, and
Fraxinus americangwhite ash). Herbs that are characteristic of yodg#iges in general are common and
include Anemone quinquefoli@wvood windflower),Aquilegia canadensigred columbine) Deschampsia
flexuosa(wavy hair grass)Qryzopsis asperifoligwhite-grained rice grassfntennaria plantaginifolia
(plantain-leaved pussytoesyolidago caesigaxillary goldenrod), andryopteris marginalis(marginal
wood fern).

At least one occurrence contains species charstitedf mafic “traprock” bedrock and deserves ferth
research. Species here inclugiglaginella rupestrigledge spikemosspgalinis tenuifolia(slender-leaved
agalinis), andCerastiumstrictum(American field chickweed).

VARIANTS: Two variants are described.

1. Appalachian oak - hickory variant. This variant is characterized by southern oaksitey black,
chestnut), hickories, and numerous species withhsou distributions that do not reach central
New Hampshire or the White Mountains includifgoodsia obtusgblunt-lobed cliff fern¥,
Ranunculus fascicularigearly crowfoot}, Carex retroflexa(reflexed sedgé) C. cephalophora
(oval-headed sedge), aifdodanis perfoliata(clasping-leaved Venus'-looking-glass).

2. Red oak variant This variant is more prevalent in central New Hbafire and the lower slopes
and ridges in major southern valleys of the Whiteuktains. It lacks many or all of the southern
species mentioned in the Appalachian oak varMimuartia michauxii(Michaux's sandplant)and
Polygonum douglas{iDouglas’ knotweed) occur in a few examples in the White Mountains.

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Found in central and southern New Hampshire sulosecsouth of and including lower
elevation portions of the White Mountain subsectibandscapes are shallow-to-bedrock areas of ridges
and slopes on hills, low mountains, and lower stop& higher mountains. Elevations range from 400—
1,600 ft. More northern examples may exist butrentewell documented. Good examples are found on The
Rattlesnakes (Holderness), Fall Mtn. (Walpole), Mawtuckaway (Nottingham), and Harts Ledge
(Bartlett).

SOURCES NHB field surveys.

* Rich Appalachian oak rocky woods (S2)

GENERAL DESCRIPTION This community occurs on hills below 1,000 ft. muthern New Hampshire. It is
characterized by Appalachian oaks, hickories, andivarse assemblage of rich-site herbs near their
northern distributional limit. The community hasvaodland to thin forest structure and an open wstdey
with few shrubs. It supports a large number of Beut species, many of which are rare in New Hameshi

This community is most frequent on south-facinges$y, and occasionally occurs on ridgetops. Sails o
these hillsides are often thin and rocky. The sabstis somewhat to very rocky till, or till andus.
Moisture status ranges from dry to dry-mesic. Gadlsediments and intermediate or base-rich bédroc
associated with these forests probably contribtdethe elevated nutrient status indicated by thecigs
composition. Bedrock types include various dioritesonzodiorites, mafic bedrock types, and in the
seacoast area, the Berwick, Eliot, Rye, and KitErgmations.

CHARACTERISTIC VEGETATION Frequent or abundant trees in the thin canopy decQuercus rubra(red
oak), Q. alba (white oak),Ostrya virginiana(ironwood), Fraxinus americangwhite ash),Carya ovata
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(shagbark hickory)C. cordiformis (bitternut hickory),C. glabra (pignut hickory), andAcer saccharum
(sugar maple)Acer rubrum(red maple),Tsuga canadensighemlock),Pinus strobug(white pine), and
Quercus montané&hestnut oak) are occasion@uercus velutingblack oak) and. coccinegscarlet oak)
may also be present.

Species indicative of an elevated nutrient statas distinguish this community from other oak -Kuicy
forests includeMicranthesvirginiensis (early small-flowered-saxifrageRanunculus fascicularigearly
crowfoot), Anemone americanéblunt-lobed hepatica)Symphyotrichunpatens(late purple American-
aster¥, Boecheracanadensigsicklepod rockcress) B. laevigata (smooth rockcress)*B. missouriensis
(green rockcress)*#ureolaria virginica(downy false foxglove), Carex platyphyllabroad-leaved sedge),
C. retroflexa (reflexed sedgé) Lespedeza virginicgslender bush-clovet) Pycnanthemum incanum
(hoary mountain-mint), Paronychia canadensi@mooth forked whitlow-wort), Thalictrumthalictroides
(anemone meadow-rug)Asclepias quadrifoligfour-leaved milkweed), Asplenium platyneuroiebony
spleenwort; present in most examples in low abuoelarandWVoodsia obtuséblunt-lobed cliff ferny.

Other species present may includ&burnum rafinesquianumdowny arrowwood), Muhlenbergia
sobolifera(rock muhly}, Antennaria plantaginifolia(plantain-leaved pussytoes), aviibla pedata(bird-
foot violet)*, as well as many other species comnionoak - hickory forestsCarex pensylvanica
(Pennsylvania sedge) may occur in this community, generally only in low abundance; forests with
understories dominated by extensive lawns of tpiscies are described in thed oak - ironwood -
Pennsylvania sedge woodlammmunity.

VARIANTS: Two variants are described:
1. Till variant : (As described above). This variant occurs on ydikslopes.

2. Talus variant: Occurs on slopes with till and talus. Most of tgecies mentioned for the till
variant can also occur in the talus variant. Sgeare frequent or abundant on talus include
Swidarugosa(round-leaved dogwoodjuglans cineregwhite walnut),Betula lenta(black birch),
Toxicodendron radicans(poison-ivy), Rubus odoratus (flowering raspberry), Geranium
robertianum(mountain crane's-bill)Aralia racemosa(American spikenard)Clematis virginiana
(virgin's  bower), Piptatherum racemosum (black-seeded mountain-rice grasgnd Carex
sprengelii (long-beaked sedge). Species characteristic di botdic and enriched soils include
Parthenocissus quinquefolia(Virginia-creeper), P. inserta (thicket-creeper), Ribes spp.
(gooseberries and currantByyopteris marginaligmarginal wood fern)Polypodium virginianum
(rock polypody), Fallopia cilinodis (fringed bindweed),Solidago caesia(axillary goldenrod),
Maianthemunracemosun{feathery false Solomon’s-seal), aDgéschampsia flexuosavavy hair
grass).

CLASSIFICATION CONFIDENCE 1

DiSTRIBUTION: Occurs in low elevation till landscapes of the Gabkowland, Coastal Plain, and Northern
Connecticut River subsections fraea level to 500 ft. elevation. Good examples efrdtky colluvial till
slope variant are found at Jeremy Hill (Pelham) &tetrill Hill (Pelham). Good examples of the talus
variant occur on Mt. Pawtuckaway (Nottingham), ime tCrommet and Johnson Creek watersheds
(Newmarket and Durham), and Mt. Wantastiquet (Hahsy

SOURCES NHB field surveys.

SEM - RI CH FORESTS

* Semi-rich mesic sugar maple forest (5354)

GENERAL DESCRIPTION This community is intermediate betwesigar maple - beech - yellow birch forest
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and rich mesic forestin terms of nutrient availability, diversity ofchi-site species, productivity, and
possibly moisture availabilityAcer saccharun{sugar maple) is dominant, with a variable preseofce
Fagus grandifolia(American beech) anBraxinus americangwhite ash). It is distinguished fromich
mesic forestdy a lack of indicators of strong enrichment amdae limited diversity of rich-site indicator
species overall. Although it is clear that thera gradient of enrichment represented from ricketmi-rich
forests, harvesting practices have probably aftethe composition of some of these forests duéné¢o t
sensitivity of many of the constituent species istutbance. The degree of enrichment in foresta is
function of a complex suite of interacting factoreluding mineral composition of bedrock and till;
topographic position; hydrologic flow through saitd fractured bedrock; soil moisture content; osuér
characteristics (e.g., base saturation, texture,caganic matter content); and biological interaasi (e.g.,
litter quality and soil and rock mychorrizae).

Soils are loam or fine sandy loams with a more bgex A horizon than that found in most northern
hardwoods. Soils have higher nutrient availabilgypductivity, and base-saturation than acidic menm
hardwoods, but less thaith mesic forestsintermediate or calcium-rich bedrock types suslsyenite or
diorite can release calcium and other mineral antsi upon weathering. Enriched soils can also dewvah
sites prone to colluviation, where organic matted aediments accumulate in coves and narrow valleys
and at the bases of steep slopes.

CHARACTERISTIC VEGETATION These somewhat enriched forests are most oftenrdded by sugar maple
and sometimes American beech. White igsbccasional and abundant at some sites, butresept in all
examplesTilia americana(basswood) may be present in low abundance. Hedbacspecies that help
distinguish this semi-rich community from more &cidnd/or drier northern hardwood communities
include Arisaema triphyllum(Jack-in-the-pulpit),Viola rotundifolia (round-leaved violet) Actaea spp.
(baneberries),Tiarella cordifolia (foam-flower), Solidago flexicaulis(zig-zag goldenrod)Osmorhiza
claytonii (bland sweet-cicely),Panax quinquefolius(American ginsend) Milium effusum ssp.
cisatlanticum (millet grass), Deparia acrostichoides(silvery false spleenwort), andPolystichum
acrostichoides(Christmas fern). Some differential semi-rich shrspecies includeSwida alternifolia
(alternate-leaved dogwoodfambucus racemosg@ed elderberry), andstrya virginiana (ironwood).
Normally, there are only a few of these speciesqmeat any one site. For this reason, it is diffito
select a single species that has a high frequencgrstancy in these forests. Other charactersgtecies
(not restricted to enriched conditions) inclubDeyopteris intermedia(evergreen wood fern)Athyrium
angustum(lady fern),Uvularia sessilifolia(sessile-leaved bellwort]rillium erectum(red wakerobin), and
T. undulatum(painted wakerobin). Various other species of mem hardwood and transition hardwood
forests may also be present. The broader rangerizhed site species noted fich mesic forestdend to
be lacking. However, all of the above mentioneccEmsemay also be present imieh mesic forest

VARIANTS: Three variants are described:

1. Typic variant: As described above; found on till soils at lownal elevations (up to 1,600 ft. and
locally higher). Herbaceous cover is sparse to matdeor occasionally abundant.

2. High-elevation/near-boreal variant This variant occurs at higher elevations (1,6066Q ft.) in
the White Mountains and somewhat lower in the N&tuntry. Herbs are abundant, and it often
contains significant fern coveBetula alleghaniensigyellow birch) is more prominent, white ash is
rare above 2,000 ft., and basswood and ironwoodjemerally absent compared to other variants.
Species which are usually frequent or in highemalamce include red elderberry, foam-flower, zig-
zag goldenrodClintonia borealis (yellow bluebead-lily),Streptopuslanceolatus (lance-leaved
twistedstalk) Huperzia lucidula(shining firmoss)Pryopteris campylopter@nountain wood fern),
D. intermedia(evergreen wood fernjthyriumangustun(lady fern),Polystichum brauni{Braun’s
holly fern), Carex intumescengreater bladder sedge), atithna latifolia(slender wood-reed).

3. Terrace flat variant: This variant occurs on loamy river or streamdees and is dominated by
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northern hardwoods (sometimes a few softwoodsindy occur in complex mosaics with other
river terrace communities. Sugar maple and yellarghbare usuallyimportant canopy species,
with variable mixes of other hardwoods, includingite ash,Acer rubrum(red maple)Prunus
serotina(black cherry), an@etulaspp.(birches). Understory plants that appear to disiisty this
variant from more infertile or drier terracexlude Corylus cornuta(beaked hazelnut), alternate-
leaved dogwoodl.onicera canadensi§American honeysuckle), Jack-in-the-pulpit, seslsbved
bellwort, zig-zag goldenrod, red wakerobf@ymnocarpium dryopterignorthern oak fern), and
greater bladder sedgBotential rare species inclutyrola asarifolia (pink shinleafy, primarily
known from the White Mountain region and northwayd alluvial soils such as abandoned
overflow channels.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community is most common in regions with imediate or base-rich rocks that yield
subacid to circumneutral soils, particularly then@ecticut River, Vermont Upland, north and wesesidf
White Mountain, Mahoosuc-Rangeley Lakes, and Caiimeéd_akes subsections.

Thetypic variant is found on till soils in most subsections of giate from about 500-1,600 ft. elevation.
Good examples are at Langdon Brook North (Chathend)parts of Mountain Pond RNA (Chatham). The
high-elevation/near-boreal variant occurs primarily on till in the Vermont Upland, W& Mountain,
Mahoosuc-Rangeley Lakes, and Connecticut Lakesestibas from1,600-2,000 ft. elevation, but may
occur locally to the south. Good examples occurSmigarloaf Mtn. and Black Mtn. (Haverhill). The
terrace flat variant is documented from valley bottom landscapes ofMéte Mountain subsection (800—
1,200 ft. elevation) but probably occurs elsewh&eod examples are Peabody River (Gorham), Zealand
River (Twin Mountain), Swift River (Albany), and WiiRiver (Beans Purchase).

SOURCES NHB field surveys; Fincher 1991; Sperduto and &ram 1995.

* Semi-rich oak - sugar maple forest (52S3)

GENERAL DESCRIPTION This community occurs at low elevations in centnadl southern New Hampshire,
mostly below 1,500 ft. It forms on sites that asenewhat drier thasemi-rich mesic sugar maple forests
and can contain significant amounts of Appalachipecies such a€arya spp. (hickories),Ostrya
virginiana (ironwood), Fraxinus americangwhite ash), and other southern or drier site iggedaks,
sugar maple, and white ash dominate with a modéoatee!l developed woody understory and a scattered
to moderately abundant herb layer. It is distingat from more nutrient-poor forest types by having
species indicative of weakly enriched conditionsg drom rich mesic forestsy the absence of strong
enrichment indicators (see below). It also lacksiynaf the rare and uncommon species diagnostichbf r
rocky wood communities such &arex platyphyllabroad-leaved sedgef. retroflexa(reflexed sedgé)
Micranthes virginiensis (early small-flowered-saxifrage)Ranunculus fascicularigearly crowfooty,
Symphyotrichunpatens (late purple American-astér) certain Boecheraspp. (rockcressespureolaria
virginica (downy false foxglove), Lespedeza virginicgslender bush-clover) Pychnanthemum incanum
(hoary mountain-mint), Paronychia canadensismooth forked whitlow-wort), Thalictrumthalictroides
(anemone meadow-rug)Asclepias quadrifoligfour-leaved milkweed), Asplenium platyneurofebony
spleenwort), anilVoodsia obtuséblunt-lobed cliff fern¥.

Soils are well to moderately well drained fine sat@mhms, loams, or silt loams with a very shallogtic

O horizon (1-2 cm+), shallow very dark gray to bnow horizons (2-10 cm), and brown to yellowish
brown upper B horizons. Moisture availability rasgfom dry-mesic to mesic and may be at least
seasonally drier than mosth mesic forestsBedrock includes types that are mafic or havermediate
base cation content such as diorites and gabbnosthee Elliot, Berwick and Kittery Formations. Some
sites have silty soils associated with riverinen@rine deposits. Settings range from flat to magéra
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sloped terrain or colluvial positions at slope Izase

CHARACTERISTIC VEGETATION This community is characterized by a moderatelyedig tree canopy
dominated by a combination éfcer saccharurm{sugar maple)Quercus rubra(red oak), and white ash.
Pinus strobugwhite pine) is frequentfTilia americana(basswood)Betula lenta(black birch), andPrunus
serotina (black cherry) occur in some examples, and areasicnally abundantTsuga canadensis
(hemlock) andragus grandifolia(American beech) are occasional to infrequent <bell5% each when
present. Ironwood is often abundant or dominantthi@ understory, andCarpinus caroliniana ssp.
virginiana (American hornbeam) is occasionally abundant. Agnttrese trees, those usually indicative of
at least somewhat enriched conditions are sugatemnagh, basswood, ironwood, and American hornbeam.

Tall shrubs include an abundance\dburnum acerifolium(maple-leaved viburnum) and lesser amounts
and constancy dflamamelis virginiangAmerican witch-hazel)yYiburnumdentatunvar. lucidum (smooth
arrowwood),Corylus cornutgbeaked hazelnut), and in disturbed examBesberisspp. (barberries).

Any combination of three or more of the followingnsi-rich differential species will distinguish this
community from more acidic forest$oxicodendron radican§poison-ivy), Anemone americanéblunt-
lobed hepatica), Polygonatum pubescenghairy Solomon's-seal),Actaea rubra (red baneberry),
Hylodesmumglutinosum (pointed-leaved tick-trefoil)Viola rotundifolia (round-leaved violet) Tiarella
cordifolia (foam-flower),Polystichum acrostichoidg€hristmas fern)Phegopteris hexagonoptefaroad
beech fern), and wide-leaved sedgéaréx blandaC. laxiflora, andC. laxiculmig. Most sites have only a
few of these differential species. The followingesigs may be found in more mesic microhabitats:
Onoclea sensibiligsensitive fern)Osmunda claytonianéinterrupted fern)Arisaema triphyllum(Jack-in-
the-pulpit), Circaea alpina (small enchanter’'s-nightshadeyYjola spp. (violets), andseum canadense
(white avens).

Species often present that are not restricted tichesd conditions includ®litchella repens(partridge-

berry; often abundant),ysimachia borealigstarflower), Uvularia sessilifolia(sessile-leaved bellwort),
Solidago caesigaxillary goldenrod),Maianthemum canadeng€anada-mayflower)Aralia nudicaulis

(wild sarsaparilla),Monotropa uniflora (one-flowered Indian-pipe)Dryopteris carthusiana(spinulose

wood fern), andthyriumangustunilady fern).

Various other species of northern hardwood andsitian hardwood forests tend to be absent. Thedanmoa
range of enriched site species notedriolh mesic forestsare lacking, though all of the above mentioned
species may also occur in that community. lindicatef strong enrichment that are notably absentiéiec
Caulophyllum thalictroidegblue cohosh)Asarum canadens@Canada wild ginger)Adiantum pedatum
(northern maidenhair fern), amttyopteris goldiangGoldie’s wood fern).

VARIANTS: Two variants are described.
1. Typic variant: As described above.

2. Appalachian variant: This variant can contain any of the species fouartthe typic variant, but
also includes a significant component of Appalactsaecies in the tree canopy, particularly
Carya ovata(shagbark hickory). Other diagnostic species melQuercus velutingblack oak),

Q. alba(white oak), andenthamididlorida (flowering dogwood).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: The typic variant occurs through central and sauthéew Hampshire. The Appalachian
variant can be found on low elevation till and marsediment soils in the Coastal Lowland, CoadthP
Connecticut River, and southern portion of the Npldod subsections. Elevations of known examples are
less than 500 ft., and the community probably duossoccur above 800 ft. Good examples occur in the
Crommet Creek vicinity (Durham), south shore of &rBay (Greenland), and Pawtuckaway State Park
(Nottingham).

SOURCES NHB field surveys.
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* Circumneutral rocky ridge (S1)

GENERAL DESCRIPTION This is a rare community in New Hampshire, restdcto two locations where
either base-rich or calcareous bedrock support glpecies restricted to enriched conditions (chitag).
Ecological processes and species composition ig giwslar to thered oak - pine rocky ridgeandred
spruce - heath - cinquefoil rocky ridgeommunities described elsewhere, with which itrehamany
species (see those descriptions). Soils are sitgilather rocky ridges as well, with thin, turfyganic and
A horizons over thin, gravelly or sandy B or C lzoris. They are well to excessively well drained ahd
low overall productivity.

CHARACTERISTIC VEGETATION Species diagnostic of the base-rich conditionshia tommunity include
Juniperus horizontaligcreeping juniper, Lonicera dioica(wild honeysuckle)Qligoneuronalbum (white
flat-topped-goldenrod)*, andOrobanche uniflora (one-flowered broom-rape)Dasiphora floribunda
(shrubby-cinquefoil) an€arex scirpoidegscirpus-like sedge)* may also occur here or omeelt cliffs.
Species characteristic of sites with intermediagdrbck can also be present includMfpodsia ilvensis
(rusty cliff fern) andCampanula rotundifoligScotch bellflower). New Hampshire examples tenthdge
fewer calciphiles than other New England examplher frequent species (not restricted to basils)soi
include Arctostaphylos uva-ursired bearberry),Sibbaldiopsistridentata (three-toothed cinquefoil),
Vaccinium angustifoliunflowbush blueberry)Sorbus american§American mountain-ashflnus viridis
ssp.crispa(green alder)Deschampsia flexuosavavy hair grass)Panthonia spicatgpoverty oatgrass),
andLechea intermedi&ound-fruited pinweed).

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: There are two examples of this community in New Idahnire and both are found on the
brow of large ledges in the Northern ConnecticweRisubsection around 1,900-2,100 ft. elevation. A
good example is at Holt's Ledge (Lyme).

SOURCES NHB field surveys.
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WOODED WETLANDS AND FLOODPLAIN FORESTS

This section contains descriptions of floodplaine&is, forested swamps, and other forested comi@sinit
that are temporarily flooded or hydrologically idinced by a seasonally high water table wherectreer
exceeds 25%. Forested swamps are generally pooxlgrg poorly drained and are seasonally flooded to
saturated. Floodplain forests are temporarily fedbdnd range from poorly drained to moderately well
drained. Other forests are transitional betweerribyidrested wetlands and uplands and typicallyehav
somewhat poorly drained soils, with a range frorarfyodrained to moderately well drained. These “low
or wet forests are either temporarily flooded (iadong drainage ways), seasonally saturated #l@ng the
upland transition of various wetlands), or otheemisaintain a seasonally high water table (suchnasilb
soils in coastal or northern New Hampshire).

FLOODPLAIN FORESTS

Floodplain forests are a diverse set of communttias occur in river valley bottomlands adjacentiver
channels. River floodplains are dynamic environmexffected by periodic, temporary flooding. As wate
levels rise over riverbanks, sediment is transpgoftem upstream and deposited where water slows and
spreads out across the floodplain terraces (Wistdnti958; Jorgenson 1978). Coarse sediments fall ou
along edges of main channels forming natural sdadges, while finer, silty sediments settle on,flat
higher terraces behind the levees. Mixing and dhgrflood waters can create a mosaic of differemilt s
conditions and microtopographic variability withtime floodplain (Bornette and Amoros 1996; Hupp 1986
Hupp and Osterkamp 1985; Barnes 1978). Soils ré&ioge well drained coarse sands on levees, to poorly
drained silts and mucks in floodplain sloughs, @&pools, and other depressions.

Frequency, intensity and duration of flooding depem watershed size and the relative elevatiorhef t
floodplain terraces (low, medium, and high) abadve tiverbank (Dollar et al. 1992). Larger watershed
generate greater volumes of flood water and foorggér duration as the land area above drains to the
valleys below. Although several definitions existie scientific literature (see Rosgen 1996 andrDand
Leopold 1978), for the purposes of this documew, floodplain forests flood approximately every doe
three years, whereas medium and high floodplaiestsrhave longer flood return intervals. High teesm
represent inactive floodplains that are essenti@iglated from flood dynamics. High terraces are
characterized by flood intervals that typically eed 100 years, which is reflected by greater smilzbn
development and an increased proportion of upldadtspecies. Floodplain sloughs, vernal pools, and
other depressions tend to pond flood waters an@reeqe longer flood durations. Different floodplai
forest types occur in the various combinationdadd frequency, intensity and duration based orpthat
species adapted to the particular hydrologic regime

Plant species that occur in floodplain forests amestly facultative wetland species able to tolerate
flooding. Common life history strategies of spededloodplains include strong root systems, eithier
prolific rhizomes (e.g., some nettle species) aepeial, cespitose growth habit (e.g., ostrich ¥eand
some grass species), and production of large diesntf wind- or water-dispersed seeds (e.g., many
annual plants). Relatively few woody species arle @ endure prolonged inundation. Howevacer
saccharinum(silver maple)seedlings are adapted to survive long periods widation and are, therefore,
able to persist in low floodplains (Burns and Hdak&990). Rare species documented from floodplain
forests includeCardamine bulbosdbulbous bitter-cress) Allium canadensémeadow garlic), Mikania
scandengclimbing hempvine), Carex cristatella(crested sedgé) Carex seorsgweak stellate sedge)
Acer nigrum(black mapley, andBetula nigra(river birch)+.

Floodplain forest natural communities have beermgnranted and impacted by agriculture, timber
harvesting, and development. The flat, relativetpductive soils are prime for alternative land use,
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especially higher terraces that are no longer eetyuflooded. Region-wide, this habitat is impedilas a
result of land use, dam construction, and rivemaletization, impacts causing fragmentation and tafss
floodplain forests and alterion of natural procesHeat create and sustain them. Additionally, saver
floodplain forest types are rare due to New Hamme&hiocation at the edge of the geographic rarighen
predominant canopy species.

FLOODPLAI N FORESTS OF MAJOR RI VERS

Low floodplain forests associated with New Hampskirmajor rivers (fourth-order and higher) are
typically dominated byAcer saccharinungsilver maple) and/oA. saccharun{sugar maple) (Bechtel and
Sperduto 1998). The best examples are larger tBaacRes, with other associated communities aloeg th
open floodplain or on higher terraces. There axedilver maple and two sugar maple community types.

The two silver maple floodplain forests represédm ftclassic” type associated with large rivers iawN
Hampshire. Their canopies are dominated by matges saccharinungsilver maple), which forms a tall,
arching, cathedral-like ceiling above the levebfiplain adjacent to the river channel. While shrabes
poorly represented, vines [e.¥lfis riparia (river grape) and others] tend to be abundang@alby along
edges and in canopy gaps. Herbaceous species s&clisientermediate compared to other floodplain
forests. Although the two types described belowsandlar in their canopy structure, herbaceous iggec
and floristic patterns are distinct.

Two sugar maple floodplain forest types are charasd by the dominance of sugar maple, or sugdr an
silver maples. These communities are rare in Newphire and primarily occur along northern rivers.
Sugar maple floodplain forests may be characterigedccasional enriched site conditions, lower dloo
frequency but higher flood intensity, and theiraadincy to upland forests. The average percent ganop
cover in the sugar maple floodplain types is higthen the red and silver maple types, while thefalt
herb cover is lowest among New Hampshire’s flooidpfarests. However, within-plot species richness
tends to be fairly high compared to other typesieyshrub, graminoid, and subcanopy cover arérailss

to the silver maple types, while fern cover is Istveompared to other types.

* Silver maple - wood nettle - ostrich fern floodplain forest (S2)

GENERAL DESCRIPTION This is one of two distinct silver maple dominatimbdplain forest community
types in New Hampshire. These riparian forestsfaved along large rivers, often associated with a
confluence between the mainstem and a tributargy T&iso develop along river meanders or other slow
moving areas of the river course. They are flooaledually with peak floods in spring from snowmeitla
drainage higher in the watershed, though floodmegi are now artificially controlled on rivers wheinés
community type occurs. This community occupies lofl@odplains with deep, alluvial, silty soils. Tiee

is a high degree of microtopographic variationjvgand levees, vernal pools, soil depressions woding
large tree trunks, and sloughs. Sloughs and draishgnnels can be up to six feet deep and ofteposup
marsh vegetation soon after floodwaters recede.

On average, forb cover in this community is nedslice that of other floodplain forest natural
communities. Total herb cover is also higher, ard tover is the highest of any floodplain forggtetin
the state. Conversely, the cover of graminoid, Ishamnd sub-canopy trees is low, especially comptored
red maple floodplain forests

Soils are generally somewhat poorly drained to mateéy well drained silt loams or very fine sandy
loams. Due to the dynamic nature of flooding andabnost yearly deposition of new soil material, the
development of soil horizons is virtually absentrgénic debris from leaf litter and flood wash is
occasionally buried under new silt and sand depaséating layers of slowly decomposing organictenat
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These organic layers are often interspersed witleebrange-red mottled sediments or pure gray il

pH is highly variable. Average pH is 5.7, but mbeasic examples are found along the ConnecticutrRive
perhaps due to the more base-rich bedrock in tisgd the state. Watershed size varies widely,nbost
examples are found where upstream basin size ex@@a0 nii.

CHARACTERISTIC VEGETATION The tree layer is uniformly dominated Bger saccharinungsilver maple),
with Fraxinus americangwhite ash),UImus americangdAmerican elm), andPopulus deltoidegeastern
cottonwood) present in varying proportio@@eltis occidentalifcommon hackberry) anduglans cinerea
(white walnut) can occur in Connecticut River exdspespecially along the river or upland edge.il&8m
tree species are usually growing in the sub-canioptyshrubs and vines grow only along edges oedéemt
gaps created by natural or human-induced distuha®therwise, the shrub layer is typically poorly
developed or absent.

A rich, thick carpet of herbaceous growth under oler-arching canopy creates an open, high-ceiling,
cathedral-like appearance in most examples. The lager is often strongly dominated by luglatteuccia
struthiopterisssp.pensylvanicaostrich fern) and.aportea canadensiévood nettle), both of which can
grow 6 ft. tall. Other species are usually presént, never dominant, and includ@noclea sensibilis
(sensitive fern),Athyrium angustum (lady fern), Cinna arundinacea(sweet wood-reed)Boehmeria
cylindrica (small-spiked false nettle)mpatiens capensig¢spotted touch-me-not)halictrum pubescens
(tall meadow-rue),Arisaema triphyllum(Jack-in-the-pulpit),Eutrochium maculatum (spotted Joe-Pye
weed), andParthenocissus quinquefol{@irginia-creeper). The rarrisaema dracontiunfgreen-dragort)

is found among ostrich fern in some low floodplaraces along the Connecticut River.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community is found primarily along major rigerespecially the Connecticut River,
although it occurs throughout the state in smailatersheds, including the Merrimack, Saco, and Dead
Diamond Rivers. The largest, most mature and bestidped examples are along the Connecticut River
mainstemThose along the Saco and Dead Diamond tend to bgimahand small relative to upper terrace
forests. Good examples can be found at Bedell Brigigte Park (Haverhill), Howard Island (Haverhill)
Cheshire County Site (Westmoreland), and portidrikedNH Technical Institute floodplain (Concord).

SOURCES Bechtel and Sperduto 1998; Sperduto and Crowle2200

* Silver maple - false nettle - sensitive fern floodplain forest (S2)

GENERAL DESCRIPTION In New Hampshire, this community is found primaiitycentral and southern parts
of the state on various large and medium-sizedrsivEhe canopy is dominated cer saccharinum
(silver maple), which forms a tall, arching, catradike ceiling above the level floodplain adjatén the
river channelUlmus americangAmerican elm) is a frequent associate. The unoigrss distinguished by

a diverse and variable ground cover, abundanbclea sensibiligsensitive fern), and the presence of
Boehmeria cylindrica(small-spiked false nettle) an@inna arundinaceasweet wood-reed). There is a
high degree of microtopographic variation, with ddavees, vernal pools, soil depressions surrogndin
large tree trunks, and sloughs. It is most commonthe Merrimack River and along medium-sized rivers
such as the Ashuelot and the Contoocook. It alsnetimes occurs as a very narrow border along
riverbanks, transitional to other floodplain forégies (e.g.ted maple floodplain fore$t

This is the most common silver maple floodplaine&ircommunity type in the state, except along the
Connecticut River whersilver maple - wood nettle - ostrich fern floodptaforestis more common. It is
similar to that other community, but distinguish®da variety of factors. It tends to occur in sandind
generally more acidic soil on more medium-sizecensv While flooding intensity and frequency are
comparable in both of the silver maple types, ttienmunity may be characterized by floods of shorter
duration and higher disturbance. A lack of specesh as white ashFfaxinus americang common
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hackberry Celtis occidentalis and white walnutJuglans cinerephint at the more acidic nature of the
soils in this type. Herb species diversity and mie$s is higher and more variable and tree speciasess
lower in this community as well.

Soils are highly variable, ranging from somewhatrbodrained silt loams to well drained sandy loams
Soil pHs tend to be slightly acidic (average pH¥5@erhaps related to base-poor bedrock in these ea
central drainage basins. This community is usufaliyd on rivers with drainage basins less than(.jad

in area above site locations, although some MedkmRiver examples have upstream basin areas
approaching 2,000 ri

CHARACTERISTIC VEGETATION The tree layer is dominated by a nearly pure cofesilver maple with
American elm as a subcanopy associate. Shrubs adrpravalent, except on edges and canopy gaps;
patches ofSpiraeaalba var. latifolia (meadowsweet) can occur in drier microhabitatephalanthus
occidentalis(buttonbush) in wet sloughs or channels. The harér is usually dominated by sensitive fern
or co-dominated by sensitive fern and false netiateucciastruthiopterisssp.pensylvanicgostrich fern)
may be present in some examples but there is éleotack of Laportea canadensigwood nettle).
Toxicodendron radican§poison-ivy) is prevalent (only occasional in thther silver maple type). Typical
graminoids include sweet wood-regdinna latifolia (slender wood-reed),eersia virginica(white cut
grass)Carex crinita(fringed sedge), an@. intumescenggreater bladder sedge), all of which are absent o
lower in cover in the other silver maple floodpl&mest community.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community is found primarily in central asduthern NH on various medium-sized

rivers as well as along the Merrimack River. Gogdmaples can be found at Merrimack River State Fores
(Boscawen), the NH Technical Institute floodplai@ofcord), Campton WMA (Campton), along the

Ashuelot River near Keene Airport (Keene), FranKails (Franklin), and along the Contoocook River.

SOURCES Osgood 1996; Bechtel and Sperduto 1998; SperhddCrowley 2002b.

* Sugar maple - ironwood - short husk floodplain forest (S1)

GENERAL DESCRIPTION This natural community occurs within the low flodaip terrace of high-gradient
rivers in northern parts of the state. Flood regjoihais less common on these rivers. The steepmatignt
river channels and strong pulse flood regime charistic of these rivers leads to high energy, shor
duration flooding events. Evidence of energeticodlopulses includes steep riverbanks, coarse sand
deposition, cobble-lined slough channels, patchescabbles supporting early successional woody
vegetation along river edges, and occasional pifedead woody debris. Plant associations are sirtvla
upland forests, but show considerable evidenceeoiogic, high intensity flood events that may only
temporarily disrupt plant growth. The variability ftooding intensity and frequency creates a digessite

of microhabitats within sites.

This community is distinguished by relatively higlarcent cover of canopy trees compared to silvgrena
types. This type has the lowest fern cover of dogdplain forest natural community; cover of upland
forbs and grasses is similar to other floodplaire$ts. This is the primary floodplain forest comiityin
along upstream reaches of rivers that drain mouootei terrain.

Soils are somewhat poorly to well drained and gahealluvial, often with buried organic layers leath
fresh sandy alluvium. The upper 15-50 cm of samdlyis usually finer textured than underlying sqiks
consistently range from 5.0-5.4 in the top 50 ctmisTcommunity frequently occurs in areas mapped as
Suncook, Ondawa, or Colton soil series.

CHARACTERISTIC VEGETATION The vegetation structure and composition is quitesistent for these
maturing (65—100 year-old), second-growth foreste 20-25 m tall, closed tree canopy is dominated b
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Acer saccharun{sugar maple) an@Quercus rubra(red oak), withFraxinus americangwhite ash) and
Pinus strobugwhite pine; sometimes forming a super-canopygemfondary importance. Occasiondiilia
americana(basswood)Acer saccharinungsilver maple) A. rubrum(red maple), and other trees occur in
the canopy. The subcanopy is variable in height @mghdance, but consistently has sugar maple and
Ostrya virginiana(ironwood) as the principal species. Shrubs areggly not dominant, except at forest
edges.

Compared to average northern hardwood forestdyehe layer is often more lush — commonly with ahhig
total percent cover value. The most abundant omeomspecies ar8olidago caesigaxillary goldenrod),
Uvularia sessilifolia (sessile-leaved bellwort)foxicodendron radicangpoison-ivy), Aralia nudicaulis
(wild sarsaparilla)Carex pedunculatgdlong-stalked sedge), arRtachyelytrumaristosum(northern short
husk grass). The abundance of axillary goldenradl rasrthern short husk grass is the most floridiycal
distinct aspect in this community. A naturalize@sy,Poa nemoraligwood blue grass), is also frequent.
Overall, the composition of this type indicates serhat drier conditions compared to soil moisturele

in other floodplain forest communities.

VARIANTS: Formal variants are not described, but northerodjain terraces often support softwoods
among the hardwoods. At other sites, there mayelseedsed importance of sugar maple and the inctease
importance of red oaK,suga canadensihemlock), and-agus grandifolia(American beech). These also
have a notable lack of herb cover, with speciespmmsition tending towards that found in acid woods.
Furthermore, the soils at these mixed woods séed to be coarser (loamy sands over sands andlgrave
and drier.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: This forest type occurs along the entire lengttihef Upper Saco River as well as along
moderately sized northern rivers. Good examplesf@rad along the upper reaches of the Saco River,
between Bartlett and Conway.

SOURCES Engstrom 1997; Bechtel and Sperduto 1998; SpeiahdaCrowley 2002b.

* Sugar maple - silver maple - white ash floodplain forest (51S2)

GENERAL DESCRIPTION This community occurs primarily along northern riveand is floristically
intermediate between silver maple dominated floaipforests and theugar maple - ironwood - short
husk floodplain forest It generally has the same structural featureb@se other communities, with over-
arching hardwoods and a fern and forb understoti féw shrubs. Compared to the other sugar maple
type, this community has lower canopy density aigthdr fern cover but total and relative speciebnass
values are similar. It is found either along theeris edge or on high terraces far from the rivmr is
flooded during spring runoff.

Northern examples occur on higher terraces andiargar to thesugar maple - ironwood - short husk
floodplain forest with evidence of high intensity flood pulses. 8mun examples tend to occur in back-
channel landscape positions. The back-channel deanfifave little microtopographic variation, instead
forming broad flat terraces that may be lower iavation than the surrounding landscape, with festur
suggesting an abandoned river channel.

Soils are variable, but tend to be well to modédyateell drained sandy loams in northern examplesl a
somewhat poorly drained silty loams in southernngxas. Soils are slightly enriched in most examples
supporting some rich-site herbs, but they are s@raiched as thslver maple - wood nettle - ostrich fern
floodplain forest

CHARACTERISTIC VEGETATION Acer saccharinun{silver maple) andA. saccharum(sugar maple) share
canopy dominance witkraxinus americangwhite ash). The presence of ash is diagnosticraayg be
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related to the somewhat enriched soils of this.tiapenus serotindblack cherry) is present in some higher
terrace examples, atdimus americangAmerican elm) occasionally grows in the sub-cgn@bong with
occasional northern hardwood species, includBgula alleghaniensigyellow birch). Toxicodendron
radicans (poison-ivy) is a common vine, whiRrachyelytrumaristosum(northern short husk grass) and
Carex intumescengreater bladder sedge) are common graminoids.

Onoclea sensibiligsensitive fern) anatteucciastruthiopterisssp.pensylvanicgostrich fern), diagnostic
ferns of the two silver maple floodplain forest égp occur together with herbs more commonly foumd i
upland northern forests. These herbs includalaria sessilifolia(sessile-leaved bellwortpMaianthemum
canadensgCanada-mayflower)M. racemosum(feathery false Solomon’s-seal), akdrybia divaricata
(white wood aster). Rich woods indicator herbs sashArisaema triphyllum(Jack-in-the-pulpit) and
Caulophyllum thalictroidegblue cohosh) are occasional, most often occuinngxamples dominated by
sugar maple (as opposed to silver maple).

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Found along mostly central and northern riverthviigh energy and flashy flood regimes.
The back-terrace variant is found as far south @scerd, along the Merrimack River, but it is prifhar
found in the Saco and Androscoggin River draina@d examples are found at the Campton WMA
island and at various sites along the Saco Rivart(@&t, North Conway).

SOURCES Bechtel and Sperduto 1998; Sperduto and Crowle2/200

FLOODPLAI N FORESTS OF M NOR RI VERS

Significant stretches of floodplain forest occur tnrd-order and some fourth-order rivers in New
Hampshire. These communities, frequently dominatedcer rubrum(red maple) and other tree species,
have statewide significance and form an integrai glawvetland corridors of smaller rivers.

Red maple is generally a common component in the ¢tanopy of all the floodplain forests of minor
rivers. The range of natural communities that maykesent on a given floodplain is most likely suteof
relative height above the river, distance fromrikier, and the length of time since the river ésbded or
altered its course away from its former channedoBplain habitats that may form a mosaic with rexpla
dominated or co-dominated forested floodplainstideloxbow marshes and ponds, riverside meadows and
emergent marshes, sand and gravel barrens, veoodd, shrub thickets, and other forested floodplain
community types. These floodplains are hydrolodycaimilar to those with silver maple dominated
floodplain forests in that both are profoundly irdhced by spring floods. However, red maple dorethat
or co-dominated floodplain forests and associateddplain communities along minor rivers and large
streams probably differ hydrologically from theifver maple counterparts along major rivers by (1)
reduced flood intensity, (2) typically shorter fthng periods, and (3) flooding that may occur eaiin the
year. Minor river types often have a denser shayed than found in silver and sugar maple floodplai
forests.

* Swamp white oak floodplain forest (S1)

GENERAL DESCRIPTION Floodplain forests dominated or co-dominatedQuercus bicolor(swamp white
oak) are state and regionally rare. In New Hampsliirey are restricted to within 30 miles of thasto All
occur at less than 150 ft. elevation and are agsatiwvith heavy (silty) soils of marine or recdnbfiplain
origin. Diagnostic species include swamp white daigxinus pennsylvanicggreen ash), and others
indicative of moist, fertile conditionsBetula nigra (river birch), a rare tree in New Hampshire, is
codominant with swamp white oak in several examplethis community along tributaries of the lower
Merrimack River.
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Floodplains along three river systems with thisureltcommunity ranged from ca. 1-6 ft. above thénma
river channel. The lower floodplain is somewhat gypdrained silt loam or fine sandy silt loam witthin
organic horizon (0-0.8 in.). Medium to high floodl forests are somewhat poorly to moderately well
drained with a similar soil profile. Average soiifis 5.4.

This community type is most similar to low floodplavariant examples of theed maple floodplain forest
community.

CHARACTERISTIC VEGETATION Both higher and lower floodplains are dominatedhbyix of swamp white

oak andAcer rubrum(red maple), with an understory G6frpinuscaroliniana ssp.virginiana (American
hornbeam), abunda@noclea sensibiligsensitive fern), and variable amountsv@burnumdentatumvar.
lucidum (smooth arrowwood),V. lentago (nannyberry), llex verticillata (common winterberry),
Toxicodendron radicangpoison-ivy), Smilax herbacegcarrion-flower), Carex crinita (fringed sedge),
Cinna arundinacegsweet wood-reed), anthelypteris palustrissar. pubescengmarsh fern).Fraxinus
americana(white ash) is occasiondalarex laxiculmigspreading sedge), an uncommon sedge restricted to
silty soils in southern New Hampshire, is also fdimthis community. There is little or no moss enov

VARIANTS: Three variants are described. While two are basedloristic differences associated with
elevation above the river channel, a continuum pfces compositional change is evident across the
elevation gradient at most sites. A third varianbased on the abundance of river birch

1. High variant: This variant occurs on medium to high elevatitoodiplains. The herb layer is
moderately dense (40-60%) and the shrub layer idemately to very dense (30-80%). Tree
seedling and sapling regeneration in the shrubrléyeparse. There is a greater abundance of
upland tree, shrub, and herb species compareckettoth floodplain variant. These includ&arya
ovata (shagbark hickory)Pinus strobuswhite pine),Quercus rubra(red oak),Prunus serotina
(black cherry),Ostrya virginiana (ironwood), Fagus grandifolia(American beech)yYaccinium
angustifolium (lowbush blueberry),Maianthemum canadenséCanada-mayflower),Uvularia
sessilifolia(sessile-leaved bellwort), amhrathelypterismnoveboracensigNew York fern). Among
floodplain forests in New Hampshire, shagbark higke most frequent in this variant.

2. Low variant: The lower floodplain has a moderately dense tsd€40-90%) herbaceous layer, a
sparse to moderately dense shrub layer (6—40%)adigiht to moderately dense seedling/sapling
layer. Fraxinus pennsylvanicggreen ash) is common to abundant, and diagndsti¢his
community variant among non-silver maple floodpHgrest communities. Other species indicative
of the low variant includ&Imus americangAmerican elm)Swidaamomunisilky dogwood) ris
versicolor (blue iris), Lysimachia terrestris(swamp yellow-loosestrife), an@arex strictavar.
strictior (small tussock sedge).

3. River birch variant: All of the species indicative of the low varianf swamp white oak
floodplain forest may occur in this variant. Red maple, swamp wiligk, Tilia americana
(basswood), white ash, and American elm are allmom along with abundant river birth
Cardamine bulbos#bulbous bitter-cres$)andAllium canadensémeadow garlic) are additional
rare plants found in this type.

CLASSIFICATION CONFIDENCE 2

DisSTRIBUTION: Restricted to within 30 miles of the coast in tABeat Bay watershed and tributaries of the
lower Merrimack River. The river birch variant isstricted to the Beaver Brook and Spicket River
systems, where good examples exist. The Exeterpteynmand Powwow Rivers all contain good examples
of the low and high floodplain variants.

SouRCES NHB field surveys; Nichols et al. 2000; Sperdatal Crowley 2002b.
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* Sycamore floodplain forest (S1)

GENERAL DESCRIPTION In New Hampshire, this regionally uncommon commuistknown only from low
floodplains of the Ashuelot River north of Surry Mdain Lake in Surry, the North River in Lee, anc&
Brook in Walpole Platanus occidentaligsycamore) reaches the northeastern limit ofatgye in southern
New Hampshire and southwestern Maine.

The channel substrate is largely cobble and flooehts appear to be “flashy” in nature. Soils amedya
loam, sand, or gravelly sand. The pH measured foom soil profile was 5.3. This community has a
relatively high plant species richness compareattier floodplain forest community types.

CHARACTERISTIC VEGETATION This community is characterized by a sparse to madely well developed
canopy dominated by sycamore with a tall, well dewedCarpinuscarolinianassp.virginiana (American
hornbeam) understory layer. Tree canopy assodiatesle Acer rubrum(red maple)A. saccharun{sugar
maple), Uimus americana(American elm),Carya cordiformis(bitternut hickory), and less frequently
Juglans cineregwhite walnut). Where flooding is more frequerte twoody shrub and sapling layer is
often absent. In these areas, there is a tall,edaesbaceous layer dominated Bgrsicaria virginiana
(jumpseed),Matteuccia struthiopteris ssp. pensylvanica(ostrich fern), andCalamagrostis canadensis
(bluejoint).

This floodplain forest may form a mosaic along wstveral other open and forested floodplain comtguni
types as part of a larger temperate minor riveodfdain systemSemi-rich mesic sugar maple forest
occurs on some river terraces adjacent to thigifiteon community.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is documented along the AshueloteRi{Burry), the North River (Lee),
and Great Brook (Walpole). A good example is altregAshuelot River (Surry).

SOURCES NHB field surveys; Nichols et al. 2000; Sperdatal Crowley 2002b.

* Red maple floodplain forest (52S3)

GENERAL DESCRIPTION These red maple dominated floodplain forest comtiasioccur on low
floodplains of minor rivers and along tributariefsnaajor rivers. They are common in southern andraén
New Hampshire, but absent from the northern pathefstateRiver channels are typically 20-100+ ft.
wide with average summer water depths of 2—-3-+rftalSto moderate-size watersheds are typical uastre
of red maple dominated floodplains.

Soils are usually somewhat poorly drained fine gdodms and silt loams with very shallow or no ariga
horizons. Soil pHs average 5.1. Low floodplain siffaces are usually temporarily inundated during
spring flood events. Reddish mottles occur at arage depth of 4 in. on the low floodplain to ng&in.

on the high floodplain. In contrast to most swanipsnmock-hollow microtopography is poorly developed
or absent.

CHARACTERISTIC VEGETATION Red maple dominates the tree canopy, with varying ¢maller) amounts

of other hardwood and softwood species. Tree castipgture ranges from woodland (25-60% tree cover)
to forest (>60% tree cover). Shrub cover is gehetalv to moderately well-developed and can include
llex verticillata (common winterberry)Yiburnumspp.,Vaccinium corymbosurthighbush blueberry), and
others. The herb layer is most often well develowét a relatively high cover of ferns includif@noclea
sensibilis(sensitive fern)Osmunda regalis var. spectabil{goyal fern), Athyriumangustum(lady fern),
and lesser amounts ofhelypteris and Parathelypteris spp. (ferns),Osmundastrum cinnamomeum
(cinnamon fern), and®smunda claytoniandinterrupted fern). In two known examplddyssa sylvatica
(black gum) cover is significant in the tree canapy understory layers.
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VARIANTS: Three variants of this community are recognized.sMof the species mentioned in the
descriptions are not individually diagnostic of lea@riant, but each species assemblage as a whole i
distinct.

Most higher floodplain forests are set farther bfokn the river channel than the lower variantsother
locations, higher floodplains occur along natuealdes and other areas adjacent to the main chamukl,
low floodplains are found farther from the main hal. At many sites, high to low floodplain forest
variants form complex mosaics with other floodpledmmunities.

1. Low variant: Several environmental and floristic charactersstseparate this variant from the
others. The tree canopy is more open, graminoid \and cover are higher, and depth to soil
mottling is shallower than in the other variantiisTvariant typically occurs at a lower floodplain
elevation and closer to the river, giving this aatia wetter character.

Red maple dominates the tree canopy. Several peeies common in the high variant are
infrequent here includinGarya ovata(shagbark hickory)Rinus strobugwhite pine), andQuercus
rubra (red oak).Acer saccharinum(silver maple) is usually absent or only foundnaglothe
immediate river channelQuercus bicolor(swamp white oak), if present, is in low abundance
compared to its occurrenceswamp white oak floodplain forests

Plant species typical of wetter conditions distiish this variant from the other two by their
presence and/or higher cover, includldignus americangAmerican elm)Swidaamomum(silky
dogwood), andmpatiens capensiéspotted touch-me-not). Other characteristic gmeareRubus
occidentalis(black raspberry)Sambucusigra ssp.canadensigcommon elderberryAlnus incana
ssp. rugosa (speckled alder)Parthenocissus quinquefoli@/irginia-creeper), Vitis labrusca (fox
grape),Apios americanalcommon ground-nut)l.ycopus uniflorus(northern water-horehound),
Boehmeria cylindricgsmall-spiked false nettle), sensitive fe@helone glabrawhite turtlehead),
Oxalis stricta(common yellow wood sorrellzeum laciniatum(floodplain avens)G. canadense
(white avens), an@alium asprellun{rough bedstraw).

2. Medium variant: This variant is closely related environmentallydafloristically to the low
variant. Both variants may be found adjacent tocti@nnel at relatively low floodplain elevations,
although this variant can also occur at slightlghisr elevations and at greater distances from the
channel.

Red maple dominates the tree candpunus serotingblack cherry), sparse to absent in the tree
canopy on the high floodplain, is generally morenawon in this variant than in the low variant.
Plant species most characteristic of this variamCarpinuscarolinianassp.virginiana (American
hornbeam)Viburnum lentaggnannyberry), an®oellingeriaumbellata(tall white-aster).

3. High variant: This variant typically occurs 1-3 ft. higher dretfloodplain than the lower variants,
and resembles mesic, mixed hardwood - conifer feres the transitional or central hardwood
region (e.g.hemlock - beech - oak - pine fore$tsSome of them flood intermittently during peak
floods (probably 5-100 year cycles). Black chemg &merican elm are sparse or absent.

Characteristic species include red oak, white ,piighbush blueberryyaccinium angustifolium
(lowbush blueberry),Gaultheria procumbengeastern spicy-wintergreenkalmia angustifolia
(sheep laurel)Clethra alnifolia (sweet pepperbush), common winterbekigmamelis virginiana
(American witch-hazel), an@aylussacia baccatéblack huckleberry). Withe-rod is frequent in this
variant and the medium variant, but is notably eégfrent in the low varianfToxicodendron
radicans(poison-ivy), American hornbeam, and silky dogwaod sparse or absent.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: This community is found throughout central and Beut New Hampshire along major
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streams and minor rivers, and on some terraces ajbrnrivers above low floodplain forests. Good
examples can be found along the Lamprey River (ippnd Lee), Bellamy River and Blackwater Brook
(Dover), Baboosic Brook (Merrimack), Pointer CluboBk (Bedford/Merrimack), and Cohas Brook
(Manchester).

SOURCES NHB field surveys; Sperduto and Crow 1994; Nichatel Sperduto 1997; Nichols et al. 2000;
Sperduto and Crowley 2002b.

* Balsam fir floodplain/silt plain (S2)

GENERAL DESCRIPTION This floodplain community has a woodland or fordstanopy. It is found in
northern and occasionally central New Hampshireodturs along floodplains of major rivers in the
mountains (montane rivers), along minor rivers argjor streams (third- and fourth-order) in othdtisgs
with cold-climate conditions, and on broader sitdips derived from glacial lakebed deposits orastre
depositsAbies balsameébalsam fir), other northern species, and speciésative of low to moderate soil
nutrient availability are common. Woodland exampuiléien have dense shrub and herbaceous layers.

Soils are frigid fine sandy loams or loams (NRCigidl temperature regime). Several examples of this
community are associated with flashy montane riveard may be indicative of a more temporary or
infrequently flooded regime than most floodplaimefst community types. Examples occur from 5000ft. t
more than 1,200 ft. elevation. Silt plain soils spenewhat poorly drained silt loams.

Some examples contain a mixture of red and silvaplenand are transitional to silver maple typeseseh
usually occur on sites at lower elevations alonidp wne of the silver maple floodplain communityegp

CHARACTERISTIC VEGETATION Balsam fir is a diagnostic species, and it is ugwiundant or co-dominant

in the canopy or subcanopy along wiber rubrum(red maple)Prunus serotingblack cherry) andinus
strobus (white pine) are frequent and occasionally abutdand Acer saccharinum(silver maple) is
occasionalTsuga canadensigemlock) andPicea rubengred spruce) are infrequent. Species also found
in other floodplain forest communities but moregirent or abundant in this type incluBipiraeaalba var.
latifolia (meadowsweet),Corylus cornuta (beaked hazelnut)Calamagrostis canadensigbluejoint),
Brachyelytrumaristosum(northern short husk gras€jarex strictavar. strictior (small tussock sedgeg.
novae-angliagNew England sedgeandC. intumescenggreater bladder sedge). Northern or boreal plants
are frequent as a group and incli@eamaepericlymenuanadensg€bunchberry) Coptis trifolia (three-
leaved goldthread), an@®clemenaacuminata (sharp-toothed nodding-aster). Tussock sedge #&lyne
constant but usually present only in its rhizomatform (e.g., non tussock-forming).

Common floodplain forest species found in this camity include Onoclea sensibili{sensitive fern),
Thalictrum pubescen@all meadow-rue)Viburnum nudunvar. cassinoidegwithe-rod),V. dentatunvar.
lucidum (smooth arrowwood),Solidago rugosa(wrinkle-leaved goldenrod)Osmundaregalis var.
spectabilis(royal fern),Alnus incanassp.rugosa(speckled alder), andvularia sessilifolia(sessile-leaved
bellwort).

1. Floodplain variant: As described above.

2. Silt plain variant: This variant differs from the floodplain variably having siltier soils, a
moderate cover of speckled alder, and other plamtiative of higher nutrient and moisture
availability (presumably a result of the highet sidntent of soils). Most examples have a woodland
structure. Many of the species found in the fload@tplvariant can also occur in this variant. At
some sites this variant transitions imtder alluvial shrubland Species most characteristic of this
variant include Sambucus racemos@ed elderberry),Viburnum opulus(highbush-cranberry),
Rubus pubescenfwarf raspberry),Tiarella cordifolia (foam-flower), greater bladder sedge,
Thalictrum pubescengtall meadow-rue),Geum rivale (water avens),Chelone glabra(white
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turtlehead) Arisaema triphyllum(Jack-in-the-pulpit) Veratrum viride(American false hellebore),
Ranunculus recurvatughooked crowfoot)Athyrium angustum(lady fern), Dryopteris cristata
(crested wood fern), aridatteucciastruthiopterisssp.pensylvanicgostrich fern).

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community occurs primarily along mountain rveof northern and occasionally
central New Hampshire. Good examples can be foldadgaMagalloway River (Errol), Swift River
(Albany), Pine River (Ossipee), and Big River (Baead).

SOURCES NHB field surveys; Nichols et al. 2000; Sperdatal Crowley 2002b.

BOGGY NUTRIENT-POOR SWAMPS

These swamps are poorly to very poorly drained acclr on shallow to deep muck and peat soils
(Histosals, histic epipedons, or mineral histidgoiSeasonal water level fluctuations are charestie but
there is little or no streambank overflow or pronoed seepage influence. They usually occur in statgn
headwater basins and most types have significattgeeumulation. Typical pHs are in the mediaci®-{4
4.9) to low subacid range (5.0-5.3cer rubrum(red maple),Chamaecyparis thyoide@tlantic white
cedar),Quercus bicolor(swamp white oak)Nyssa sylvaticgblack gum), andPinus rigida (pitch pine)
dominate southern and central New Hampshire po@ngs, wherea®icea spp. (spruces) andbies
balsameabalsam fir) dominate in the White Mountains amdthward.Onoclea sensibiligsensitive fern),
indicative of minerotrophic swamps, is typicallysait.

RED MAPLE AND COASTAL CONI FER SWAMPS PRI MARI LY OF CENTRAL OR
SOUTHERN NH

* Atlantic white cedar - yellow birch - pepperbush swamp (S52)

GENERAL DESCRIPTION This community generally occurs in wet basins at lelevations (20-350 ft.)
within 30 miles of the coast. It is characterizgdabmix of Chamaecyparis thyoid€atlantic white cedar),
Betula alleghaniensigyellow birch),Acer rubrum(red maple)Clethra alnifolia (sweet pepperbush), and
other coastal or southern species. Hummock andwadtpography is pronounced and hollows are often
wet throughout the growing season. Soil pH is galheof medium acidity (mediacid) and ranges from
4.0-5.1 (average 4.5, n=11).

CHARACTERISTIC VEGETATION The canopy is dominated by Atlantic white cedar.e8wpepperbush,
yellow birch, and red maple are frequent and samesi abundantTsuga canadensighemlock) is
occasionally abundant, although absent at soms. fite verticillata (common winterberry)Vaccinium
corymbosum(highbush blueberry)lex mucronata(mountain holly),Sphagnunspp. (peat mosses), and
Pinus strobugwhite pine) are abundant or frequent. Herbs erquent on hummocks, especiallyalia
nudicaulis (wild sarsaparilla) Lysimachia borealigstarflower), andMaianthemum canadeng€anada-
mayflower), as well as mosses. Other species iedtalmia angustifolia(sheep laurel)Osmundastrum
cinnamomeun{cinnamon fern) Osmundaregalis var. spectabilis(royal fern), Parathelypterissimulata
(Massachusetts fernCoptis trifolia (three-leaved goldthreadMitchella repens(partridge-berry), and
Carex trispermathree-seeded sedge). The rare coastal plainesg@arex seorsgweak stellate sedge)
andC. striata(Walter’s sedge)* occur in some examples.

Three-seeded sedge and sheep laurel, occasiotias inommunity, are generally absent freeasonally
flooded Atlantic white cedar swampMassachusetts fern appears to be restrictedga@itd theAtlantic
white cedar - giant rhododendron swantgpe.Rhododendron viscosufolammy azalea), characteristic of
coastal cedar swamps in southern New England, serdb Species indicative of northern or marshy
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conditions that characterize the other types ottt white cedar swamp are infrequent or absent.
CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: This typeoccurs in the Coastal Lowlands and Coastal Plabsextions. Good examples
include Cedar Swamp Pond (Kingston) and PortsmGettar Swamp (Portsmouth).

SOURCES Sperduto and Crowley 2002a; Sperduto and Ri@ér1

* Inland Atlantic white cedar swamp (S1)

GENERAL DESCRIPTION This community occurs in basins that are more 8@miles inland from the coast
and >500 ft. elevation. It is characterized by phesence of numerous northern species that arfouiod

in otherChamaecyparis thyoiddatlantic white cedar) communities, and by the alegeof several coastal
and southern species. Swamps in the Sunapee Ugabdsction range in elevation from 890-1,04(aft.;
single swamp in the Sebago-Ossipee subsection £@ub20 ft. elevation. Atlantic white cedar is
documented from the pollen record at one site frhi00 years ago through the present, implying that
Atlantic white cedar has long-term persistence ame locations. Hummock and hollow topography is
pronounced and hollows are often wet throughoutgiteving season. Soil pH ranges from superacid to
mediacid [3.4-4.8 (average 4.1, n=12)].

CHARACTERISTIC VEGETATION Atlantic white cedar is diagnostic and dominanttiire canopy.Picea
rubens(red spruce) is abundant at most sites, along frétifuentClintonia borealis(yellow bluebead-lily)

and Gaultheria hispidula(creeping spicy-wintergreen). Other less frequleat reasonably diagnostic
species includeAbies balsamegbalsam fir), Larix laricina (American larch),Picea mariana(black
spruce), Gaylussacia baccatdblack huckleberry), an€hamaepericlymenurmanadense(bunchberry).
Kalmia angustifolia(sheep laurel) an@arex trisperma(three-seeded sedge) are frequent and abundant.
Tsuga canadensigiemlock) is only occasionally present but mayfdocally significant cover.

Coastal and southern species common in some oflgdar communities are absent in this type, including
Clethra alnifolia (sweet pepperbush)Symplocarpus foetidugskunk-cabbage), andParathelypteris
simulata(Massachusetts fern).

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: This community is found in southern and central Néampshire more than 30 miles from
the coast. Good examples can be found at CoopearO#&ods (New Durham) and Loverens Mill
(Antrim).

SOURCES Belling 1977; Sperduto and Ritter 1994; Sperdarid Crowley 2002a.

* Atlantic white cedar - leatherleaf swamp (S1)

GENERAL DESCRIPTION This swamp community is essentially a wooded fencturs within 30+ miles of
the coast and is characterized by a broken woodtandpy ofChamaecyparis thyoidg#tlantic white
cedar), sparse cover odhcer rubrum (red maple), and a dense heath shrub layer doedinat
Chamaedaphne calyculatdeatherleaf) and<almia angustifolia(sheep laurel). Hummock and hollow
topography is not as well-developed as in otheamtit white cedar swamps. Soils are typically ssbd,
poorly decomposed peats.

CHARACTERISTIC VEGETATION In addition to Atlantic white cedar, leatherleafidasheep laurel, this type is
characterized by other boggy plants includMagccinium macrocarporflarge cranberry)Woodwardia
virginica (Virginia chain fern),Sarracenia purpuregpurple pitcherplant)Drosera rotundifolia(round-
leaved sundew)Eriophorum virginicum(tawny cottonsedge), ar@iarex trispermathree-seeded sedge).
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Scattered tall shrubs may includ&ccinium corymbosunthighbush blueberry) an@lethra alnifolia
(sweet pepperbush$phagnunfpeat moss) is abundant, and may incl8dé&llaxandS. flavicomans*

CLASSIFICATION CONFIDENCE 3

DISTRIBUTION: This type is restricted to the Coastal Lowlandsssghion and nearby areas in the Coastal
Plain subsection. A good example occurs near Cadlamp Pond (Kingston).

SOURCES Sperduto and Ritter 1994; Sperduto and Crowléd2a0 Sperduto and Neid 2003.

* Atlantic white cedar - giant rhododendron swamp (S1)

GENERAL DESCRIPTION This globally rare Atlantic white cedar swamp conmityioccurs at fewer than ten
locations in New England, and the only one northMafssachusetts is in Manchester. It is similar to
Atlantic white cedar - yellow birch - pepperbush amp, and scattered plants characteristic of that type
also found in this type, but it differs for at leawo reasons. First, the dominance Riiododendron
maximum(giant rhododendron)* is a striking feature; institutes a majority of the understory cover and
is a significant contributor to total site bioma$serefore it probably has a substantial influeaoditter
and soil quality. Second, the dense shading bytgihododendron* limits understory growth and
contributes to the community’s species-poor charamdbmpared to other types. Tall shrubs other tiant
rhododendron* and herbaceous species are genspalige.

CHARACTERISTIC VEGETATION Giant rhododendron* shrubs form a dense underdteneath a canopy
composed primarily o€hamaecyparis thyoiddgtlantic white cedar)Acer rubrum(red maple) is present
and sometimes codominat@etula alleghaniensigyellow birch) is present in low abundance, ayksa
sylvatica(black gum) is occasiongbphagnunmoss is abundant. Other species that may be priestude
Tsugacanadensighemlock),Vacciniumcorymbosunthighbush blueberry),yonialigustrina (maleberry),
llex mucronata(mountain holly),Osmundastrum cinnamomeugcinnamon fern), andarex trisperma
(three-seeded sedge). Besides giant rhododendrorplant species are restricted to this type.

CLASSIFICATION CONFIDENCE 2

DisSTRIBUTION: This community is restricted to the Manchested&@eSwamp (Manchester) in the Coastal
Plain subsection.

SOURCES Sperduto and Ritter 1994; Sperduto and Crowleéd220NHB field surveys.

* Red maple - Sphagnum basin swamp (S4)

GENERAL DESCRIPTION This is a common type of red maple swamp that acouperched basins of till
landscapes or other low, flat areas with small vedieds (typically only 1/4 to 1 square mile). Whitey
are influenced by seasonal subsurface and ephemaf from surrounding uplands, there are typical
no perennial streams running into or through thersaand there is minimal influence of groundwatdre
canopy is dominated b&cer rubrum(red maple), although other tree species are carhnmesent. The
tall shrub and herb layers are moderately liglddnse, and peat moss&plagnunspp.) have moderately
patchy to dense cover. Hummock and hollow topograpkvell developed.

Soils are acidic, nutrient-poor, very poorly dralrdistosols (deep peat or muck >40 cm) or poorlyery
poorly drained histic epipedons (O horizons areegalty <20 cm). Although soils are generally sateda
and have limited lateral movement of water, thersdasonal fluctuation resulting both from uplaumabff
in the spring and from evapotranspiration overdberse of the growing season.

CHARACTERISTIC VEGETATION The tree canopy is dominated by red maple. Otleer $pecies that may be
sub-dominant to occasional includetula alleghaniensis(yellow birch), Tsuga canadensiéhemlock),

106



Pinus strobugwhite pine), andPicea rubengred spruce). Swamps dominated by red sprucecersidered
red spruce swampsOverstory hemlock and white pine cover increasesomewhat more well drained
swamps.Nyssa sylvaticgblack gum) may also be present, but only in lawer (a greater abundance of
black gum would indicate tHalack gum - red maple basin swangemmunity).

The shrub layer usually containgaccinium corymbosunghighbush blueberry) andlex verticillata
(common winterberry) as primary dominants, withsezsamounts oflex mucronata(mountain holly),
Viburnumdentatumvar. lucidum (smooth arrowwood)llex laevigata(smooth winterberry)Spiraeaalba

var. latifolia (meadowsweet)Chamaedaphne calyculatéleatherleaf), and the short shrubsimia
angustifolia (sheep laurel) andRubus hispidus(bristly blackberry). Osmundastrum cinnamomeum
(cinnamon fern) is typically abundant in the hedmacs layer, with lesser quantities of other he@arex
trisperma (three-seeded sedgel;. folliculata (northern long sedge)C. canescenghoary sedge),
Thelypterispalustris var. pubescengmarsh fern), andlycopus uniflorugnorthern water-horehound) are
frequently present in low abundance. Upland hend shrubs may occupy hummocks; these species
include Aralia nudicaulis (wild sarsaparilla),Coptis trifolia (three-leaved goldthread), ar@aultheria
procumbengeastern spicy-wintergreerphagnummosses are usually dominant or abundant in hollows
and on lower sides of hummocks and incl&dallax S. girgensohnjiandS. papillosumamong others.
Wetter hollows in somewhat open swamps may haveeater abundance of species such as hoary sedge
andCalla palustris(wild calla).

CLASSIFICATION CONFIDENCE 1-2

DisTrRIBUTION: Found throughout central and southern New HampsBiomd examples may be found in
the LaRoche Brook vicinity (Durham), and also ie B8loody Brook/Norris Brook vicinity (Exeter).

SOURCES NHB field surveys.

* Black gum - red maple basin swamp (S3)

GENERAL DESCRIPTION Black gum - red maple basin swamp@se very similar in vegetation, soils, and
hydrology tored maple - Sphagnum basin swampA principal distinction between the two is the
codominance ofNyssa sylvaticalblack gum) with Acer rubrum (red maple) in the canopy of this
community. These swamps typically occur in perchptand till basins with watersheds smaller than one
square mile. Species typical of acidic, relativelggnant conditions are prevalent, but these swargs
highly variable in structure and composition, ramggfrom forest (greater than 60% tree cover) taspa
woodland (10-25% tree cover). The shrub layer dgriscreases in woodland and sparse woodland
examples. Historical logging activities may alsavénanfluenced the structure and composition of some
examples, and additional research on stand higsangeded to clarify the relationships between lase
history and current vegetation.

Soils are typically acidic, nutrient-poor, very plyodrained Histosols (deep peat or muck) or poaoy
very poorly drained mineral soils with histic epiloes. Peat is well decomposed near the surfacepldad
average approximately 4.4 (range: 3.7-5.3). Hummaek well developed and average approximately 0.4
m high. There is little evidence of seepage oram@fwater flow in black gum swamps. Examples in
lakeside settings may be influenced somewhat baseiflow, but water sources are generally restido
precipitation, seasonal runoff or subsurface floanf surrounding uplands. Many of these swamps have
stagnant outlet streams but no perennial inletstr@ams running through them; others have neitiletsi

nor outlets.

CHARACTERISTIC VEGETATION In most cases, black gum and red maple dominatéréieecanopy, with
varying but smaller contributions by other hardwoadd softwood species/accinium corymbosum
(highbush blueberry) antlex verticillata (common winterberry) are the primary shrub layeméants,
with a variable component of other tall and mediueght shrub specie©smundastrum cinnamomeum
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(cinnamon fern) is usually abundant in the herletawhich consists of acidic wetland or moist-sipecies
in hollows and drier-site species on hummockghagnunmosses often form a patchy to dense layer,
particularly in hollows and on the lower sides afimocks.

VARIANTS: Four variants are described below, relating masthyoody structure:

1. Boggy woodland/tall shrub thicket variant This variant includes swamps with a woodland or
sparse woodland canopy and with a well-developdid staeub layer, a sparse to moderate
herbaceous layer, and moderate to deSleagnummoss cover. The more open woodland or tall
shrub structure, and frequency of hydrophytic sgeauch asSphagnum torreyanurand Carex
canescenghoary sedge)may indicate a wetter hydroperiod than in otherards. Most lakeside
occurrences of this community correspond to thisand

Minor amounts oPicea rubengred spruce) an@isuga canadensihiemlock) may be found in the
canopy or understornsphagnunmoss predominates in the wetter hollows and hunkmsies of
this variant and include abundaBt magellanicum Sphagnum torreyanuma predominantly
aquatic, coastal plain species, is locally dominanhollows. These species are indicative of
oligotrophic to weakly minerotrophic conditions.

2. Boggy forest/woodland variant This variant has a variable forest or woodlarektcanopy of
black gum and red maple, frequently with red sprand/or Pinus strobus(white pine) in the
canopy and/or subcanopy. Hemlock aBeétula alleghaniensis(yellow birch) are typically
restricted to the understory. The shrub and hedhecéayers are highly variable but usually well
developed and on average shorter than in the baggygland/tall shrub thicket variarphagnum
mosses are more abundant on average than in o#imts, and the species composition is
indicative of more acidic, nutrient-poor conditiahe&n that found in the hemlock forest/woodland
variant, giving examples a more “boggy” character.

Sarracenia purpuregpurple pitcherplant) occurs only occasionallyt lits presence can help
distinguish this variant from the hemlock forestbaltand variant described below®phagnum
mosses typically form a relatively dense carpet thedtypes present are indicative of oligotrophic
to weakly minerotrophic conditions. These inclUgghagnum fallaxS. angustifoliumand/orS.
magellanicum

3. Hemlock forest/woodland variant This variant has a forest or woodland structurénsitstrong
hemlock component in the canopy and/or subcanoplo birch and white pine are typical in the
understory. While variable, the shrub layer is spaon average in this variant than the previous
two. Sphagnumis generally of moderate density, and consistsspdcies indicative of more
minerotrophic conditions than are present in theenfboggy” black gum swamp variants. These
include Sphagnum flexuosyr8. affine S. centraleS. henryenses. fimbriatum S. palustreandS.
recurvum Other Sphagnunspecies in this variant includg. angustifoliumS. magellanicumsS.
torreyanum S. fallax and S. cuspidatunmindicative of oligotrophic to weakly minerotrophic
conditions. Other bryophytes are also more frequenthis variant. Additional minerotrophic
indicators that are occasional in this variantudelOsmundaregalis var. spectabilis(royal fern),
Chelone glabrgwhite turtlehead), anBraxinus nigra(black ash).

4. Mountain laurel variant: This variant is indicated by a dominant layenoduntain laurel in some
swamps of southwest NH.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: Black gum swamps are concentrated in southern NHeatend into the Lakes Region of
the Sebago-Ossipee subsection. Good examples atdtox State Forest (Hillsboro) and Pawtuckaway
State Park (Nottingham).
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SOURCES NHB field surveys; Andrus 1980; Zebryk 1990; Shep 1997; Sperduto et al. 2000b.

* Swamp white oak basin swamp (S1)

GENERAL DESCRIPTION Swamp white oak basin swampentain an abundance @uercus bicolo(swamp
white oak) and are restricted to depressions aats fon marine sediments, other silty soils, and
occasionally on sandy soils in the coastal zonelawdr Merrimack River Valley. Species compositien
often similar tored maple - Sphagnum basin swampgsut there is a notable shift towards swamp white
oak in the canopy. Other differences include alsha&r organic layer, less peat moss, and species
indicative of silty soils or slightly enriched cdtidns such as American hornbeam, American elm, and
poison-ivy. They are also similar ssvamp white oak floodplain forestis several respects. The primary
differences from floodplain forests are the isalatfrom riverine flooding, presence of low to maater
hummocks, moderate to abundant amountsSpfiagnummoss, the lack of several floodplain plant
associates, and the presence of typical basin svspeties (e.g., cinnamon fern and highbush blugberr

These swamps have poorly drained mineral histis sbat are seasonally saturated or seasonallgéido
with very little (or only a shallow) organic horizqup to 5 cm). Plant strata are characterized \grimble
amount ofSphagnuma low to moderate herb layer, and a moderatetse shrub layer. This community
usually has standing water in the spring that dieby late summer.

CHARACTERISTIC VEGETATION Swamp white oak dominates in the canopy. Undersspgcies that are
abundant or frequent includéaccinium corymbosurthighbush blueberry)Kalmia angustifolia(sheep
laurel), andOsmundastrum cinnamomeugtinnamon fern). The species composition is simitared
maple - Sphagnum basin swampsith some indicators of more enriched soil caondi imparted by the
silty mineral soils, such as occasio@arpinuscaroliniana ssp.virginiana (American hornbeam}JImus
americana(American elm),Viburnum dentatunvar. lucidum (smooth arrowwood), an@oxicodendron
radicans(poison-ivy).

Species that are less abundant comparedwamp white oak floodplain forestgnclude American
hornbeam, American elmSwida amomum (silky dogwood), Cinna arundinacea(sweet wood-reed),
Athyriumangusturm(lady fern), anddnoclea sensibilig¢sensitive fern).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Restricted to the Coastal Lowland subsection ofttezastern New Hampshire. Good
examples occur in the Pickpocket vicinity (Exetmyl Stratham Hill vicinity (Stratham).

SouURCES Nichols and Sperduto 1997; Sperduto et al. 2000b.

* Pitch pine - heath swamp (51S2)

GENERAL DESCRIPTION This community is characterized byPaus rigida(pitch pine) canopy that ranges
from sparse woodland to thin forest structure. &ali medium heath shrubs dominate in the understory
Sphagnummosses range from occasional to abundant. It tessnpitch pine swamps found on Cape Cod
and in the Pine Barrens of New Jersey. Soils anerated or seasonally saturated and have a shallow
organic horizon over sand. Although pitch pine $raee found as scattered individuals in open padsl&n
southern NH, this community is distinct in its adance of pitch pine in the canopy.

CHARACTERISTIC VEGETATION Pitch pine in the canopy is accompanied by variabteounts of other
species, includingAcer rubrum(red maple),Betula populifolia(gray birch), andPinus strobus(white
pine). The shrub layer consists Ghamaedaphne calyculatgeatherleaf) (often denselRhododendron
canadense (rhodora), Lyonia ligustrina (maleberry), Kalmia angustifolia (sheep laurel), Aronia
melanocarpablack chokeberry)yaccinium corymbosuiginighbush blueberry)/. angustifolium(lowbush
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blueberry),llex verticillata (common winterberry)Gaylussacia baccatéblack huckleberry), an8piraea
alba var. latifolia (meadowsweet). Herbs are scattered but may indludiehium arundinaceungthree-
way sedge),Carex canescenghoary sedge)C. stricta var. strictior (small tussock sedgegcirpus
cyperinus (woolly bulrush),Rubus pubescen@warf raspberry), an@smundaregalis var. spectabilis
(royal fern).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Restricted to the Coastal Plain and Sebago-Ossipesections. Good examples occur in
Merrimack and Ossipee (on private land), at Whiakd State Park (Tamworth), at Goodwin Town Forest
(Madison), and at Grassy Pond (Litchfield).

SOURCES NHB field surveys.

CONI FER SWAMPS PRI MARI LY OF CENTRAL OR NORTHERN NH

* Black spruce swamp (S3)

GENERAL DESCRIPTION Picea mariana(black spruce) dominates this classic “bog foresthmunity (the
endpoint of the peatland successional sequencaghwdften surrounds open bogs or fens or simply
occupies entire closed-canopy basins. This is estasr woodland swamp found either on nutrient-poor
moderately deep to deep peat soils in stagnamidjasi in stagnant areas within other wetland cenxgd.
This community differs fronted spruce swampandlarch - mixed conifer swampsy four noteworthy
factors: a shift to black spruce in the tree canoyally a greater abundance or dominance of dueath
shrubs, lower abundance and frequency¥)smundastrum cinnamomeuginnamon fern), and generally
deeper, wetter, and more nutrient-poor peat soils.

Black spruce exceeds 250 years of age in some Namvpshire swamps. While relatively intolerant of
shade, this species is tolerant of saturated dondit It can adjust to changing water conditions by
producing adventitious roots from the stem, laygfimm branches, and (to some extent) by root sjprgu
(Fowells 1965; Montague and Givnish 1996). Blackusp usually dominates on oligotrophic peatlands of
low pH (3.0-4.0), a pattern that relates well te general ecological principal that coniferous green
species have a competitive advantage at low-naiteges because of the higher nutrient use effagien
afforded by evergreen foliage.

Soils consist of organic muck and peat materiahigrethan 40 centimeters in depth. They are tylyical
moderate to deep (>0.5 m) and nutrient-poor (ofagiic). Some of these swamps have shallower peat
soils and mix withlowland spruce - fir forestsddominated by red spruce and balsam fir. Most sires
saturated, with the water table at or near theasarfost of the year.

CHARACTERISTIC VEGETATION Black spruce forms a discontinuous canopy coveéX5éb to >80%, usually
with a moderate to dense dwarf heath shrub layemrable tall shrub layer, an abundanceGafrex
trisperma(three-seeded sedge), and a low to modest covehef herbs. Tall shrubs and other tree species
includellex mucronata(mountain holly),Viburnum nudunvar. cassinoidegwithe-rod),Lyonia ligustrina
(maleberry),Aronia melanocarpgblack chokeberry), andarix laricina (American larch). Dwarf heath
shrubs includeRhododendrongroenlandicum(Labrador tea)R. canadensdrhodora), Chamaedaphne
calyculata (leatherleaf), Kalmia angustifolia (sheep laurel),K. polifolia (bog laurel), Vaccinium
myrtilloides (velvet-leaved blueberry)/. oxycoccogsmall cranberry), an@aultheria hispidula(creeping
spicy-wintergreen). Herbaceous plants include pedtrestricted species suchMaianthemuntrifolium
(three-leaved false Solomon’s-seal) aBdrracenia purpurea(purple pitcherplant), as well as other
northern plants includingoptis trifolia (three-leaved goldthread) a@hamaepericlymenumanadense
(bunchberry). Cinnamon fern is occasional. A diitgrsf Sphagnunmoss species covers the entire ground
surface.

110



VARIANTS: Two variants are described, with the variation déag of further study.

1. Typic woodland variant. As described above. This variant includes mostngles north of and
including the White Mountain region. The more clbs@nopy expression of this variant, with a
less well developed heath layer, a sparse to mdl&t shrub layer, and a well developed moss
layer may deserve recognition as its own variant.

2. Southern highbush blueberry - huckleberry variant This variant includes examples in southern
and central New Hampshire containing species thathr their northern limit in central New
England, includingGaylussacia baccatgblack huckleberry), blue huckleberrGdylussacia
frondosg, maleberry I(yonia ligustring, Vaccinium corymbosunthighbush blueberry), and
Virginia chain fern {Woodwardiavirginica).

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Moderately large examples are found only in thengikhernmost subsections of the state.
Small disjunct examples are associated with opextlgpels or stagnant basins in the Coastal Plain and
Coastal Lowland subsections. Elevations mostly eafngm 1,000-3,500 ft., with small examples in the
southern part of the state occurring below 50@Gfiod examples can be found at Cypress Brook (Beans
Purchase), several sites in the Connecticut Lakesity (Pittsburg), Norton Pool (Pittsburg), Stear
Branch vicinity (Success), and in the Trudeau Raabhity (Bethlehem), with a disjunct southern \zari

at Bear Brook State Park (Allenstown, Deerfield).

SoURCES NHB field surveys; Montague and Givnish 1996.

* Red spruce swamp (S3)

GENERAL DESCRIPTION This community is dominated Bicea rubengred spruce) (25-50+% cover) and
occurs on poorly drained mineral soils with a ghalbrganic layerCarex trispermgthree-seeded sedge),

Osmundastrum cinnamomeuinnamon fern), and carpets 8phagnunmoss form a lush understory

beneath a sparse to moderate tall shrub layer apdrae dwarf heath layer. Hummock-hollow topogyaph
is slightly to moderately well developed. The commity is found in large swamp complexes or lake
basins, along small, stagnant drainages, and ikgp®or benches on mountain sideslopes.

These swamps are slightly more minerotrophic asd $aturated thaslack spruce swampss evidenced
by the dominance of red spruce, a sparse dwarhlstaitib layer, and mineral soils with a shallowamig
horizon. They also appear to be more abundant én WHite Mountain region, possibly due to the
prevalence of topogenically-influenced basins iruntainous terrain.

Soils are acidic, nutrient-poor, and poorly to vegorly drained, with a mineral histic horizon dstic
epipedon (usually 10—-40 cm deep). Underlying minsoés range from coarse sand and gravel to finer
sand or silts, often derived from ice-contact dépadong drainages, glacial slackwater depositgrdader
valley basins, or till sediments.

CHARACTERISTIC VEGETATION Red spruce is the most abundant tree species)esgiser amounts dibies
balsameabalsam fir), and occasionally sorr&cea marianablack spruce)Acer rubrum(red maple), and
Betula spp. (birches)llex mucronata(mountain holly) is common among tall shrubs, &nderticillata
(common winterberry) Viburnum nudumvar. cassinoides(withe-rod), andAlnus incanassp. rugosa
(speckled alder) are occasional. Speckled alder beyjuite abundant near stream margins or areas
influenced by upland runoff (see variants beloVaccinium corymbosurthighbush blueberry) is present

in some central and southern New Hampshire examfegarf heath shrubs are absent or in low
abundance, butalmia angustifolia(sheep laurel) an@Gaultheria hispidula(creeping spicy-wintergreen)
are occasional.

Herbaceous species are moderately abundant wige-8eeded sedge (ca. 5-90% cover) and cinnamon

111



fern (<1-40+% cover) most abundant and fairly camist Other common species present in lesser
abundance (generally <5% cover) inclu@eptis trifolia (three-leaved goldthreadflintonia borealis
(yellow bluebead-lily) Chamaepericlymenuganadens€bunchberry)Rubus dalibardddewdrop),Oxalis
montana(northern wood sorrelfzalium kamtschaticurtboreal bedstrawjandDryopteris cristatacrested
wood fern).Rubus pubescerfdwarf raspberry) is an occasional trailing h&phagnummoss forms carpet

in hollows and on the sides of hummocks. Speciasnoonly encountered includgphagnum papillosum

S. magellanicumandS. fallax Other mosses are occasional, particularly on hoocksand tree bases.

Potential rare species includdalaxis unifolia (green adder’'s-mouth) Neottia cordata(heart-leaved
twayblade), andN. convallarioidegbroad-leaved twayblade)

VARIANTS: Two variants have been described.

1. Typic variant: As described above, this variant is apparentlyerercidic and nutrient-poor. In
general it has a tendency towards greater sprutdirmacover, greater abundance and frequency of
cinnamon fern and three-seeded sedge, lower diyersspecies, and an absence of minerotrophic
herbaceous species indicators (e.g., violets, whiteehead, bog-orchids, and “brown mosses”).

2. Red spruce - hardwood - violet variant This variant usually has the same species asythie
variant, but also a greater prominence of hardwoees, a greater diversity of herbs, and greater
influence of upland runoff or seepage. Trees maludeBetula alleghaniensigyellow birch), red
maple, and (occasionallyBetula papyrifera (paper birch) andB. populifolia (gray birch).
Cinnamon fern and three-seeded sedge are usuakemt; but often in lower abundance. Species
richness appears to be greater than in the typianta perhaps indicative of more minerotrophic
conditions or greater light availability. Specigglicative of this variant includ¥iola pallens
(smooth white violet) and other violetgi¢la spp.),Chelone glabrgwhite turtlehead)Platanthera
clavellata (little club-spur bog-orchid)P. dilatata (white northern bog-orchid) and other bog-
orchids, andVeratrum viride (American false hellebore), along with other herBphagnumis
usually abundant or dominant in the moss layert HBepth is generally shallow, although some
examples appear to have depths exceeding one niétisr.variant is similar to the@orthern
hardwood - black ash - conifer swamgmmunity, but generally lack&axinus nigra(black ash)
and numerous other species indicative of more rotreghic conditions.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Occurs in the White Mountain, Sebago-Ossipee, Mahodangeley Lakes, Connecticut
Lakes, Vermont Piedmont, and NH Upland subsectiBtevations of range from ca. 700 ft. to over 2,000
ft. Good examples of the typic variant include ElbBond (Woodstock), parts of Trudeau Road vicinity
(Bethlehem), parts of Spruce Brook (Berlin), and Biver vicinity (Barnstead). Good examples of theé
spruce - hardwood - violet variant include Pettypd vicinity (Langdon), Rickers Knoll and Langdon
Brook vicinity (Chatham), Zealand River vicinity éBilehem), and part of Brown Ash Swamp (Thornton).

SOURCES NHB field surveys.

MINEROTROPHIC SWAMPS

This group of communities contains very poorly twogy drained saturated, seasonally saturated, and
seasonally flooded swamps, including seepage ameéddtiydrology swamps. Mixed-hydrology swamps
have some combination of water inputs from grouridwaipland runoff, precipitation, and overbankaflo

but are not dominated by any single one of thosgces. Numerous species indicative of relatively
minerotrophic conditions are present, sucldasclea sensibiligsensitive fern)Fraxinusspp. (ashes), and
Swidaspp. (dogwoods). These species are generally imskbaggy, nutrient-poor swamps.
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RED MAPLE AND COASTAL CONI FER SWAMPS OF CENTRAL AND SOUTHERN NH

* Red maple - black ash swamp (S3)

GENERAL DESCRIPTION These swamps contain plants indicative of seepagdéorenriched conditions.
These swamps most often occur in one of threengsttil) along borders of larger swamp systemsn 2) i
very slightly sloped wetlands where groundwatecltisge and/or subsurface upland runoff influenee th
rooting zone of the swamp, or 3) where groundwdischarge in flat basins is pronounced or influence
by circumneutral or basic soils. Soils are usualhprly to very poorly drained mineral histic or tigs
epipedons (shallow muck or peat over grayish oyeglesubsoil). In the seacoast region, these swamps
often occur on silt loam and silt soils of maringgm (e.g., Buxton or Scitico silt loams), or othsoils

with high base cation status.

CHARACTERISTIC VEGETATION The tree canopy is dominated Byer rubrum(red maple) with lesser
quantities ofFraxinus nigra(black ash)F. americana(white ash)Betula alleghaniensigyellow birch),
and occasionallyTilia americana (basswood). A diverse assemblage of moss spesigsesent (e.g.,
Mnium spp.); Sphagnun{peat mosses) are sparse or absent but when pieslerde species restricted to
mineral-rich conditions. Seepage indicators incliMieranthes pensylvanica(swamp small-flowered-
saxifrage),Geum rivale(water avens)Caltha palustris(marsh-marigold)Chrysosplenium americanum
(golden-saxifrage), Cardamine pensylvanica(Pennsylvania bitter-cress)Hydrocotyle americana
(American marsh-pennywort)Circaea alpina (small enchanter’s-nightshaddPackera schweinitziana
(New England groundsel), aridndera benzoir(northern spicebush). Other common specieareclea
sensibilis(sensitive fern)Viola spp. (violets)Impatiens capensipotted touch-me-not)J;oxicodendron
radicans(poison-ivy),Alnus incanassp.rugosa(speckled alder), anBwidasericea(red-osier dogwood).

VARIANTS: Two variants are described.
1. Typic variant: As described above.

2. Circumneutral variant: This rare type has many of the same species foutig typic variant but
is influenced to a greater degree by base-richrglater and contains more species indicative of
richer conditions. These indicator species incliRteamnus alnifolia(alder-leaved buckthorn),
Cardamine bulbos#bulbous bitter-cress) Liparis loeselii(Loesel's wide-lipped orchid) Carex
bebbii(Bebb’s sedge), andysimachia thyrsiflorgtufted yellow-loosestrifé).

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is restricted to central and southearts of the state. Good examples of
the typic variant occur at College Woods (Durhamg &haws Pond (New Durham); circumneutral variant
in the vicinity of Wheelwright Pond (Lee).

SOURCES NHB field surveys.

* Red maple - skunk cabbage swamp (52)

GENERAL DESCRIPTION This community contains fewer seepage indicateréess species rich, may have
less seepage, and is more often just seasonalisased compared to the closely related maple - black
ash swamplt typically occurs on gentle slopes, occasignatithe base of steeper slopes, in (mesic-wet to)
saturated settings receiving groundwater seepagk samface runoff. These swamps are generally
moderately to weakly acidic with dark silty loanosghallow muck over mineral soils. Shrub coveris |

to somewhat moderate. The herbaceous layer is mtedieto well developed witBymplocarpugoetidus
(skunk-cabbage) common early in the growing sea@mmpared tored maple - black ash swamps
Sphagnunmoss may be more frequent but even here its d¢swgpically low.

CHARACTERISTIC VEGETATION The tree canopy is dominated Byer rubrum(red maple) with lesser
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quantities ofFraxinus americanawhite ash),Betula alleghaniensigyellow birch), Uimus americana
(American elm), and scatter€llercusrubra (red oak) andPrunusserotina(black cherry). Shrubs include
Vaccinium corymbosum (highbush blueberry),llex verticillata (common winterberry),Hamamelis
virginiana (American witch-hazel)Sambucusnigra ssp. canadensis(common elderberry)Viburnum
nudumvar. cassinoidegwithe-rod), androxicodendromadicans(poison-ivy). The herb layer is dominated
or codominated bysymplocarpudoetidus (skunk-cabbage). Common associates lameatienscapensis
(spotted touch-me-notfhnocleasensibilis(sensitive fern)Osmundastrunginnamomeuncinnamon fern),
Osmundaregalis var. spectabilis(royal fern), Matteucciastruthiopterisssp.pensylvanicaostrich fern),
Athyriumangustum(lady fern), andGlyceriamelicaria (northeastern mannagrass). Moss cover is typically
low.

Seepage indicator species are low in cover andudecHydrocotyle americana (American marsh-
pennywort),Carex scabrata(eastern rough sedgegheumrivale (water avens)Rubuspubescengdwarf

raspberry), Glyceria melicaria (northeastern mannagrass), amircaea canadensis (broad-leaved
enchanter's-nightshade). Other herbs usually présdéow cover that frequently occur in seepy sejt as
well as some other wetland habitats &alictrum pubescengtall meadow-rue)Cheloneglabra (white

turtlehead), and a few others.

CLASSIFICATION CONFIDENCE 2—3

DISTRIBUTION: This community is restricted to southern partshef state. Good examples occur at Heads
Pond (Hooksett).

SOURCES NHB field surveys.

* Red maple - lake sedge swamp (S3)

GENERAL DESCRIPTION This swamp community is associated with perennieépage and other
minerotrophic areas on level to slightly slopingund between uplands and open marshes. The casopy i
dominated byAcer rubrum(red maple) with a dense herbaceous understoryrdoed byCarex lacustris
(lake sedge). The cover of lake sedge is high (@5%). This species reaches its greatest densitlyisn
community and in minerotrophic seepage marshes.eSeramples of this community are probably
marshes in the process of succeeding to swamps.

Soils are poorly to very poorly drained and hawhallow fibric organic horizon (<20 cm) over subgts
of gleyed silt, silt loam, or clay (heavy minerastic soils, some of marine origin). Soil water pki®
circumneutral.

CHARACTERISTIC VEGETATION Characteristic features include a woodland candpga maple (25-60%)
and a dense, tall layer of lake sedge. Other ocmgaktrees includ&imus americangAmerican elm) and
Quercus bicolor(swamp white oak). A diverse assemblage of shamasherbs is typical, but lake sedge
usually exceeds the cover of all other herbacepesises combined. A modest shrub layer commonly
containgllex verticillata (common winterberry)swidaamomunmn(silky dogwood)Viburnumdentatumvar.
lucidum (smooth arrowwood). lentago(nannyberry),Toxicodendron radicangoison-ivy), andSpiraea
albavar. latifolia (meadowsweet). The herb layer is diverse but &éasspecies that exceed 1% cover. The
few that may exceed 1% cover includaoclea sensibiligsensitive fern)Dsmundaegalisvar. spectabilis
(royal fern),Carex stricta(tussock sedge), ar@alamagrostis canadens(bluejoint). Other characteristic
species found in low abundance includgatiens capensi@potted touch-me-not;helone glabrgwhite
turtlehead)Cicuta maculatgspotted water-hemlocky;. bulbifera(bulblet-bearing water-hemlockRubus
pubescengdwarf raspberry), anBquisetum sylvaticurfwood horsetail)Sphagnunspp. (peat mosses) are
typically absent or not abundant (<5% cover) irsthewamps. When they do occur, they are often epeci
indicative of seepage conditions (e.@phagnum squarrosymThe rare speciedlikania scandens
(climbing hempvinée) occurs in some examples of this community.
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CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: This community is probably broadly distributed doof the White Mountains, but is more
abundant in the Coastal Lowland and Coastal Plalsections where silt soils are common. Good
examples occur in the Pickpocket vicinity and Gidaadows (Exeter), near Moulton Ridge (Kensington),
and along the Contoocook River (Peterborough).

SOURCES NHB field surveys.

* Red maple - sensitive fern swamp (S3S4)

GENERAL DESCRIPTION This is a common type of weakly minerotrophic reaphe swamp characterized by

a diverse assemblage of herbaceous species, edjalittie Sphagnummoss, and saturated or seasonally
saturated to seasonally flooded soils. The swarapger from small to large (10-100 acres) and tylyical
occupy headwater basins that give rise to drainagesccur along drainages where seepage or non-
channelized upland runoff contributes to the whteiget.

The community lacks seasonal over-bank floodinggagpical ofseasonally flooded red maple swarmps
and is more minerotrophic thaad maple - Sphagnum basin swamp3noclea sensibiligsensitive fern)

is a good indicator of minerotrophic conditionsthiis type. Subsurface groundwater discharge isylike

at least some of these swamps. In contrastdamaple - black ash swampsdred maple - lake sedge
swamps surface or near-surface runoff is the predomisantrce of external nutrients. These swamps are
often found in a mosaic with other swamp commusifie a largetemperate minerotrophic swamp
system

CHARACTERISTIC VEGETATION Tree cover ranges from 25% to more than 60% andistsnofAcer rubrum
(red maple), with lesser quantities Wimus americangAmerican elm) and other hardwoods, and few or
no conifers. A diverse shrub layer is typicdkex verticillata (common winterberry) is abundant and
Vaccinium corymbosurthighbush blueberry) is usually present but lessndlnt than in nutrient-poor
swampsViburnumdentatumvar. lucidum(smooth arrowwood}Inus incanassp.rugosa(speckled alder),
and Spiraea alba var. latifolia (meadowsweet) are occasiondloxicodendron verniXpoison-sumac),
Toxicodendron radicangpoison-ivy), Sambucusnigra ssp. canadensis(common elderberry)lindera
benzoin(northern spicebush)/iburnum lentaggnannyberry), andwidaamomum(silky dogwood) may
be present. Sensitive fern a@@rex stricta(tussock sedge) are usually abundant or co-dorhineirbs.
Other species includenpatiens capensiéspotted touch-me-not)ris versicolor (blue iris), Lysimachia
terrestris (swamp yellow-loosestrife)Carex crinita (fringed sedge)Osmundaregalis var. spectabilis
(royal fern),Calamagrostis canadens{bluejoint), Thalictrumpubescengall meadow-rue), andiola spp.
(violets). Osmundastrum cinnamomeuftinnamon fern) is often present but not domindmbughout.
Carex bromoidegbrome-like sedge) is abundant in some examplessshk are often abundant and
diverse, butSphagnummoss typically comprises less than 5% cover, oalisent. Hummock-hollow
topography ranges from absent to moderately wekldged. Upland species found on large hummocks of
more acidic basin swamps appear to be less aburndahese swamps [e.gAralia nudicaulis (wild
sarsaparilla)Mitchella repengpartridge-berry), an@Quercus rubrared oak)]. Also, while this community
is somewhat minerotrophic, plant species indicati¥emineral-rich groundwateseepageare absent or
sparse.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community is broadly distributed in the statmuth of the White Mountains. Good
examples occur at Great Bog and along Berry's Br@@@&rtsmouth) and in the Heath Brook valley
(Rochester).

SOURCES NHB field surveys.
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*» Seasonally flooded Atlantic white cedar swamp (52)

GENERAL DESCRIPTION This community is found along open or moving watach as lake, pond, and
stream borders and in basins with impounded drainligs characterized by the presence of numerous
herbaceous species typical of marsh or open wellabdats that are not found in the otdramaecyparis
thyoides(Atlantic white cedar) swamps. Species richnestig type is higher than other types of cedar
swamps, although composition varies widely.

Some examples of this community naturally occusé@asonally flooded settings while others may be
undergoing a shift in composition towards this tgsea result of raised water levels from beavetsiaran
impoundments. Atlantic white cedar in seasonalbodled settings may be more vulnerable to flood-
extirpation than those with more isolated hydratogonditions. Situations that are more susceptible
hydrologic or other alterations may not have a lsimong-term viability.

Measurements of pH are generally among the higheesirded for cedar swamps in New Hampshire,
falling between 4.4 and 6.5. Elevations range f&thit. to 250 ft. for coastal examples.

CHARACTERISTIC VEGETATION Characteristic species inclu@&piraeaalba var. latifolia (meadowsweet),
Triadenum virginicum(Virginia marsh-St. John's-wort)ris versicolor (blue iris), Sagittaria latifolia

(common arrowhead$parganium americanuifAmerican bur-reed)l.ycopus uniflorugnorthern water-
horehound) Bidensspp. (beggar-ticks)Cicuta bulbifera(bulblet-bearing water-hemlockf;arex stricta

(tussock sedge);. intumescenggreater bladder sedge), aBdlamagrostis canadens{bluejoint). Many

less frequent species occurring in this communigyadmost entirely absent from other Atlantic wiuezlar

swamps. Herbaceous cover can be quite high. Thesive shrub-rangula alnus (glossy false buckthorn)
is often present.

As with other Atlantic white cedar swamp typ&gccinium corymbosunthighbush blueberry)llex
verticillata (common winterberry)Clethra alnifolia (sweet pepperbushDsmundastrum cinnamomeum
(cinnamon fern), an&phagnunspp. (peat mosses) are frequent and often abur@drer frequent species
include Thelypterispalustris var. pubescengmarsh fern) Osmundaregalis var. spectabilis(royal fern),
Carex folliculata(northern long sedge), alsymplocarpus foetiduskunk-cabbage).

The largely hummock-restricted upland specfgslia nudicaulis (wild sarsaparilla) and.ysimachia
borealis (starflower) are generally less constant tharnendther types described, and boreal indicators are
absent. Species much less frequent than in othlantit white cedar types includEsuga canadensis
(hemlock), llex mucronata (mountain holly), Carex trisperma (three-seeded sedge), arialmia
angustifolia(sheep laurel).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Occurs in the Coastal Lowlands, Coastal Plain, 8ndapee Uplands subsections. Good
examples include Ring Brook Swamp (Sutton), New@esdar Swamp (Newton), and Fairhill Swamp

(Rye).
SOURCES Belling 1977; Motzkin 1991; Sperduto and Ritter 498perduto and Crowley 2002a.

* Seasonally flooded red maple swamp (S4S5)

GENERAL DESCRIPTION This is a common type of red maple swamp associat#idstream drainages that
are seasonally flooded, particularly along low @geatisections of first, second, or third order @tns (less

commonly fourth). Soils are typically alluvial oreashallow muck or peat over alluvial mineral soils
These swamps differ from floodplain forests by hgva seasonally rather than temporarily floodedewat
regime, and being lower energy environments thatvalhe development of organic or organic-rich soil
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as opposed to mineral soils with no organic horizbhey are commonly successional from meadow
marshes or emergent marshes and have either aamobait forest canopy structure.

CHARACTERISTIC VEGETATION Acer rubrum (red maple) is the primary or sole tree specldsnus
americana(American elm) may be an occasional associate.shingb layer is poorly to moderately dense
depending on the successional sequence. Shrubsc#éimatoccur includellex verticillata (common
winterberry),Alnusincanassp.rugosa(speckled alder)Swidasericea(red-osier dogwood)Spiraeaalba
var. latifolia (meadowsweet).yonialigustrina (maleberry) Vacciniumcorymbosunthighbush blueberry),
and others.

Clonal graminoids such d&3arex stricta(tussock sedge) ar@alamagrostis canadens{bluejoint) are the
most frequent herbaceous dominants. Numerous oetkdand herbs of marshes and swamps may be
present includinglhelypterispalustris var. pubescengmarsh fern),Onocleasensibilis (sensitive fern),
Triadenumvirginicum (Virginia marsh-St. John's-wortl.ysimachiaterrestris (swamp yellow-loosestrife),
Lycopusspp. (water-horehounddpoellingeria umbellata(tall white-aster),Symphyotrichum novi-belgii
(New York American-aster), anfiparganiumamericanum(American bur-reed)Sphagnunmoss cover is
generally low.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This swamp community occurs throughout southern eswctral NH up to the White
Mountains. Good examples occur in Northwood MeadStese Park (Northwood).

SOURCES NHB field surveys.

NORTHERN CONI FER AND HARDWOOD SWAMPS OF CENTRAL AND NORTHERN NH

* Northern hardwood - black ash - conifer swamp (S3)

GENERAL DESCRIPTION This is a northern seepage swamp community chaizeteby a diverse overstory
and lush understory. It occurs on shallow peat mrenal soils. A hardwood - conifer mix is typicééss
common are examples with dominance of either haodis@r conifers. It shares numerous species with th
red spruce - hardwood - violet variant of ttesl spruce swamgommunity, but several notable species
differentiate this more nutrient-rich type. It opies sites influenced by seepage or upland runoff,
including gently sloping hillsides, headwater arezs drainages, minerotrophic upland margins of
streamside or basin swamps, and local groundwéassharge areas within other swamp types. It is
concentrated in northern regions of the state wrmndicial deposits of intermediate to base-rich
composition are more prevalent. Most are fairly bifia-10 acres); some examples in peatland basas m
exceed 40-50 acres.

Fraxinus nigra (black ash) is characteristic and may occur inrlgepure stands, or as a canopy
subdominant or associate. Although black ash doegmow as fast adcer rubrum(red maple) otJimus
Americana(American elm), it is fairly long-lived (>250 yedrdts ability to stump sprout may be an
important reproductive strategy in response tadistnce. .

This is a moderately rich swamp type influenceddme degree by groundwater seepage or near-surface
upland runoff. When present, hummocks tend to belasibin size (ca. 0.3 m tall), though they are
occasionally absent, particularly in sloped exampléhere is often a gentle but discernable slopghdee
wetlands. Soil water pHs are subacid to circummétange from 5.2—6.3). Perennially saturatedssaié
typical and surface rivulets and springs are oocesi On slopes, shallow peat or muck horizonsnolite

over grey silts or sands. Examples in flat peatlaains have moderately deep peats, averaginglaver

CHARACTERISTIC VEGETATION Tree cover ranges from 25-80%. The most abundahtanstant species
in the canopy are various combinations of black Betula alleghaniensiéyellow birch),Abies balsamea
(balsam fir), andPicea rubengred spruce). Other frequent species incliitieja occidentalignorthern
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white cedar), red mapldicea glauca(white spruce),Populus balsamifergbalsam poplar)Fraxinus
americana(white ash)Larix laricina (American larch)Picea mariana(black spruce), and, mostly south
of the White MountainsTsuga canadensigemlock).

The shrub layer is typically sparse to moderatedyl developed and may includénus incanassp.rugosa
(speckled alder)llex verticillata (common winterberry)l. mucronata(mountain holly),Toxicodendron
radicans (poison-ivy), Viburnum nudumvar. cassinoides(withe-rod), Lonicera canadensigAmerican
honeysuckle), Spiraea alba var. latifolia (meadowsweet), andwida sericea (red-osier dogwood).
Vaccinium corymbosuigiighbush blueberry) is notably absent.

There is a broad diversity of herbaceous specidisative of minerotrophic conditions, includiri@eum
rivale (water avens)Packera schweinitzianfNew England groundselJ,arella cordifolia (foam-flower),
Hydrocotyle americang American marsh-pennywortChrysosplenium americanuifgolden-saxifrage),
Circaea alpina (small enchanter’s-nightshadelmpatiens capensigspotted touch-me-not)Solidago
flexicaulis (zig-zag goldenrod)Chelone glabra(white turtlehead)Viola spp. (violets)Platantheraspp.
(bog-orchids)Onoclea sensibiligsensitive fern)Thelypteris palustrizvar. pubescengmarsh fern)Cinna
latifolia (slender wood-reed§lyceria striata(fowl mannagrass)s. melicaria(northeastern mannagrass),
Carex gynandra(nodding sedge)C. stricta (tussock sedge; particularly vastrictior), and Sphagnum
squarrosum(peat moss). Other occasional species inc{tid@maepericlymenurranadensgbunchberry),
Coptis trifolia (three-leaved goldthread), aGalium kamtschaticurtboreal bedstraw).

Mosses are usually abundant and may form a conigigarpet. The so-called “Brown mosses” (species
primarily of the Amblystegiaceae family) are tygdlgapresent along withMnium spp. and various
liverworts.

Potential rare species includdalaxis unifolia (green adder’s-mouth) Neottia cordata(heart-leaved
twayblade), andN. convallarioidegbroad-leaved twayblade)

Species either absent or in lower abundance anstanmey in this type compared to otherwise siniéat
spruce swampsnclude Carex trisperma(three-seeded sedg&)smundastrum cinnamometu(ginnamon
fern), andSphagnunmosses.

This swamp type is essentially a northern versibthered maple - black ash swamgndred maple -
sensitive fern swampound in central and southern NH. It differs fraheese more southern swamps by
having less red maple and a low abundance (or ebyenf southern species such Mlcranthes
pensylvanica(swamp small-flowered-saxifragegymplocarpus foetidugskunk-cabbage), antindera
benzoin(northern spicebush). Examples transitionatdd maple - black ash swammgppear to occur at
somewhat lower elevations (ca. 500 ft.).

VARIANTS: Three variants have been described.

1. Typic variant: Moderately to weakly acidic (mediacid to subactnditions characterize this
variant; species restricted to basic conditionsadasent. It generally occurs in small to large, dia
very slightly sloped open-basins that are more swdly flooded than sloped variants described
below. This is the northern analogue to tké maple - sensitive fern swamp

2. Circumneutral variant: This type is similar to the first variant but ¢aims a more significant
presence of calciphiles, particularly in small ganopening areas. Conditions appropriate for these
species are found in localized areas where bakegricundwater discharges within an otherwise
more extensive and acidic swamp. These speciesd@dRhamnus alnifolia(alder-leaved
buckthorn), Carex castanedchestnut sedge) C. baileyi (Bailey's sedge), C. bebbii (Bebb’'s
sedge) Cypripedium regina¢showy lady’s-slippet), C. parviflorum var. pubescenglarge yellow
lady's-slippery, and Liparis loeselii (Loesel’s wide-lipped orchid) Many of these species are
normally found in association with rich fens or thern white cedar swamps.

3. Sloped black ash variant This black ash dominated swamp forms on gentpesd terrain, often
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with visible evidence of surface seepage and néreeched drainage channels. Soils are grayish or
gleyed silty loams, sometimes with a shallow mufel. The sloped terrain, shallow organic layer,
and dominance of black ash may justify designating variant as a distinct natural community
type. This variant has a distinctly northern disition, occurring only north of (and including)
Lancaster.

CLASSIFICATION CONFIDENCE 2

DiSTRIBUTION: Primarily found north of the White Mountains in tl@@onnecticut Lakes, Mahoosuc-
Rangeley Lakes, and Vermont Piedmont subsectiams$, ogcasional in the White Mountain, Sebago-
Ossipee, and probably NH Upland subsections. Elavatrange from approximately 800-2000 ft. Good
examples occur at Coleman State Park (Stewartsiddagre Reservoir vicinity (Littleton), part of Bnm
Ash Swamp (Thornton), Umbagog State Park (Erroljl, &outh of Cleveland Mtn. (Bethlehem).

SoURCES NHB field surveysfowells 1965; Sperduto and Engstrom 1998.

* Larch - mixed conifer swamp (S3)

GENERAL DESCRIPTION This is a mixed conifer swamp of northern basimermediate in mineral
enrichment between the nutrient-pdaack spruce swammand thenorthern white cedar - balsam fir
swamp Larix laricina (American larch) andbies balsameégbalsam fir) are typically dominant, but other
conifer and hardwood species are frequently prestmits are saturated, deep to moderately-deefs peat
which generally receive at least some groundwateuts, providing the elevated levels of mineral
nutrients.

CHARACTERISTIC VEGETATION The canopy is dominated by a mix of larch and lmal§a Other trees that
may be present includeicea mariana(black spruce)P. rubens(red spruce)P. glauca(white spruce),
Thuja occidentalignorthern white cedarfcer rubrum(red maple), anéraxinus nigra(black ash)llex
mucronata(mountain holly) is common in the understory, amaly be joined bylex verticillata (common
winterberry) andAlnus spp. (alders). The herbaceous layer is variableowver, but usually includes
Osmundastrum cinnamomeufinnamon fern)Carex trisperma(three-seeded sedge)xalis montana
(northern wood sorrel)Rubus pubescengdwarf raspberry), andChamaepericlymenuntanadense
(bunchberry).

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: Occurs in northern New Hampshire, primarily north tbe White Mountains. Good
examples can be seen at Cape Horn (NorthumberdamtiMollidgewock Brook (Errol).

SOURCES NHB field surveys.

* Northern white cedar - balsam fir swamp (S2)

GENERAL DESCRIPTION These swamps of northern New Hampshire are modieratiglic to circumneutral
forested peatlands dominated Bfuja occidentalis(northern white cedar). In mature examples, the
overstory canopy reaches heights of 40 to 60 f& fbhested canopies (60-100% cover) often creaplge
shaded understories. There are also occasionabqodnt leaning trees and blowdowns, moderately wel
developed cedar tree subcanopies, sparse shrubstories, well-developed hummock-hollow topography,
dense carpets of diverse mosses and liverwortsspage to moderate herb cover. Most examplesisf th
community range from 1-50 acres, with at leastaadeamps in New Hampshire exceeding 100 acres.

Northern white cedar is a boreal species that ambres its southeastern limit in New Hampshire. Tiieis
species is essentially absent from the interioe cofr the White Mountains, but becomes increasingly
frequent northward in the state. It is more comrmadjacent Maine and Vermont. In New Hampshire, it
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is particularly abundant in the Frontenec Formatemea (formerly Waits River Formation) in the
Stewartstown and Colebrook vicinity. Trees can itgagkceed 150 years of age; some examples in New
Hampshire exceed 240 years. Maximum ages for aea@ewide approach 1300 years, although on cliff
habitats only. Although it occurs in nearly purargts, northern white cedar is often associated ethbr
conifers and to some extent northern hardwoodstfessorthern hardwood - black ash - conifer swamp
description).

Soils are moderately deep, well-decomposed (sapcy poorly drained peats, usually over silt saf
occasionally bedrock, sand, or gravel. Peat degthsage over 1 m deep. Seasonal water fluctuadoms
apparent and result from variation in upland ruraffi/or seasonal groundwater flow. Most swamps are
not directly flooded by regular over-bank flow fraadjacent streams. Circumneutral to basic groungiwat
seepage or near-surface flow is apparent in maamples, although some sites are weakly acidic. #yeer
pH was 6.1 with a range of 4.9-7.5.

CHARACTERISTIC VEGETATION Northern white cedar is dominant or co-dominanthwAbies balsamea
(balsam fir) almost always present and next in dance.Fraxinus nigra(black ash) is usually present
though not necessarily abundant. Other frequenttasional species, usually in lower abundancéydec
Betula alleghaniensigyellow birch), Acer rubrum(red maple),Larix laricina (American larch)Picea
glauca(white spruce)P. rubengred spruce), anB. mariana(black spruce).

There is a sparse to moderate cover of tall shralitkpugh composition is often diverseonicera
canadensis(American honeysuckle) andiburnum nudumvar. cassinoides(withe-rod) are the most
frequent, llex mucronata (mountain holly), Swida sericea (red-osier dogwood), andcer spicatum
(mountain maple) are frequedtnus incanassp.rugosa(speckled alder) is occasional, dhek verticillata
(common winterberry) Amelanchier bartramiangmountain shadbush)3orbus americangAmerican
mountain-ash), an@orylus cornutabeaked hazelnut) are infrequent to rare. Traidihgubs, dwarf shrubs,
and herb-like dwarfed creeping shrubs are alwagsegnt in some abundance and incl@tultheria
hispidula (creeping spicy-wintergreen)innaea borealis ssp.americana(American twinflower),Ribes
lacustre (bristly swamp currant), anflaxus canadensi@dmerican yew)Rhamnus alnifoligalder-leaved
buckthorn) and/accinium myrtilloidegvelvet-leaved blueberry) are occasional.

Characteristic herbs and shrubs that help diffeatntthis community from other northern white cedar
swamps includeMitella nuda (naked bishop’s-cap)Carex pedunculatglong-stalked sedge)Xrthilia
secunda(one-sided-shinleaf)Platanthera obtusatablunt-leaved bog-orchid), an®hamnus alnifolia
(alder-leaved buckthorn). Characteristic and frequeerbs (in approximately descending order of
frequency) includeCarex trispermathree-seeded sedg€)smundastrum cinnamomeuyoinnamon fern),
Chamaepericlymenuranadensgbunchberry) Coptis trifolia (three-leaved goldthreadpubus pubescens
(dwarf raspberry), long-stalked sedge, naked bishogp,Oxalis montangnorthern wood sorrelRubus
dalibarda (dewdrop), Lysimachia borealis(starflower), Carex intumescenggreater bladder sedge),
Phegopterisconnectilis(long beech fern)Carex leptaledbristly-stalk sedge)Dryopteris cristata(crested
wood fern),Tiarella cordifolia (foam-flower), andAthyriumangustum(lady fern). Foam-flower appears to
be a good indicator of somewhat enriched swampsr@e pH when foam-flower is present=6.5 (n=6
sites)].

Bryophyte diversity and cover is high and includéglocomnium splendeng®\mblystegium riparium,
Rhytidiadelphis triquetrys R. subpinnatus Thuidium delicatulum Bazzania trilobata Rhizomnium
punctatum R. appalachianumFissidens adiantoide<Calliergon cordifolium,Sphagnum girgensohnig.
subtile S. russowiiPlagiochila asplenioidesgandTrichocolea tomentella

Rare plant species that may occur in this communitjude Petasites frigidussar. palmatus(northern
sweet-coltsfoot), Carex castanegchestnut sedge) C. baileyi (Bailey's sedge), C. bebbii (Bebb’s
sedge) Calypsobulbosassp.americana(fairy-slipper), Cypripedium reginag¢showy lady’s-slipper), C.
parviflorum var. makasin(greater yellow lady's-slippér) C. parviflorum var. pubescenglarge yellow
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lady's-slipper), C. arietinum (ram’s-head lady’s-slippet) and Liparis loeselii (Loesel's wide-lipped
orchidy-.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: These swamps occur north of the 44th parallel (V@dfont, Mahoosuc-Rangeley, and
Connecticut Lakes subsections), excluding the imtéWhite Mountains. Elevations range from 500tdt.
1920 ft. Good examples occur at Hurlbert Swamp éBa@ok) and the Umbagog Lake vicinity (Errol).

SOURCES NHB field surveys; Sperduto and Engstrom 1998.

* Acidic northern white cedar swamp (S1)

GENERAL DESCRIPTION This natural community is associated with largeryveoorly drained peatland
basins in northern NH. It supports more acid-talerapecies and lacks many of the herbaceous
minerotrophic indicators found imorthern white cedar - balsam fir swamps

The soil conditions are acidic, with pH rangingnfrat.1-5.9 (mediacid to subacid). Peat/muck depths
range from 125-230 cm (n=3).

CHARACTERISTIC VEGETATION The composition of this type is somewhat similathat ofnorthern white
cedar - balsam fir swampdt differs by having abundar8phagnummoss, a well developed shrub layer,
lower average cover and diversity in the herb lagegreater abundance or frequencyPafea mariana
(black spruce)Kalmia angustifolia(sheep laurel)Gaultheria hispidula(creeping spicy-wintergreenl)ex
mucronata(mountain holly), and sometimédnus incanassp.rugosa(speckled alder), and a sparse cover
of herbaceous minerotrophic indicators.

Herbs may include€arextrisperma (three-seeded sedg&}lyceria melicaria(northeastern mannagrass),
Rubusdalibarda (dewdrop),R. pubescengdwarf raspberry),Tiarella cordifolia (foam-flower), Oxalis
montana(northern wood sorrelsymphyotrichunpuniceum(purple-stemmed American-asteDiyopteris
intermedia (evergreen wood fern)Athyrium angustum (lady fern), Osmundastrum cinnamomeum
(cinnamon fern)Osmundaegalis var. spectabilis(royal fern), andequisetunsylvaticum(wood horsetail).

CLASSIFICATION CONFIDENCE 2—3

DisTRIBUTION: Known from the Mahoosuc-Rangeley Lakes and CT Lakdssections (ca. 1,200-1,300
ft.). Good examples occur in and near Umbagog Natiwvildlife Refuge (Errol).

SOURCES NHB field surveys; Sperduto and Engstrom 1998.

* Northern white cedar seepage forest (S2)

GENERAL DESCRIPTION This seepage forest community is often located qalanseasonally saturated,

sloping transition zone between uplands and flamps, or along drainages. It has less developemic

topography than swamp communities, and moderatelgobrly drained soils. It is characterized by a
sparse shrub layer, moderately low moss cover gagater abundance of upland herbs, including riteh-s

species.

Shallow, well-decomposed muck (generally <50 cmjerofoverlays gleyed silty loam. Two pH
measurements taken in associated “seepage runs”f@and 7.8.

CHARACTERISTIC VEGETATION Diagnostic upland and rich-site species infrequentabsent in other
northern white cedar swamps inclufielidago flexicauligzig-zag goldenrod)Tiarella cordifolia (foam-
flower), Arisaema triphyllum(Jack-in-the-pulpit)Clintonia borealis(yellow bluebead-lily) Carex arctata
(drooping woodland sedgeMedeola virginiana(Indian cucumber root)Huperzia lucidula (shining
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firmoss), andAcer saccharum(sugar maple). Other species inclu@éyceria melicaria (northeastern
mannagrass)Carex trisperma (three-seeded sedgd}, pedunculata(long-stalked sedge)C. retrorsa
(retrorse sedge)aymnocarpiumdryopteris (northern oak fern)Mitella nuda (naked bishop’s-cap), and
PackeraschweinitziangNew England groundsel).

CLASSIFICATION CONFIDENCE 2—3

DisTriBUTION: Known from the VT Upland, Mahoosuc-Rangeley Lakesj CT Lakes subsections. Good
examples can be found near Lime Pond (Columbia)ratite vicinity of Mud Pond (Pittsburg).

SoURCES NHB field surveys; Sperduto and Engstrom 1998.

* Northern white cedar - hemlock swamp (S2)

GENERAL DESCRIPTION This swamp community is only found south of the WHh¥lountains in the Saco
River watershed. In addition fbhuja occidentalignorthern white cedar), it is characterized byratant
Tsuga canadensiénemlock),Acer rubrum(red maple), numerous seepage indicators, and ptaets
absent or sparse in swamps north of the White Moosit

It occurs on poorly to very poorly drained soils, moderately small tributary headwater basins where
groundwater seepage influences the local hydrology.

CHARACTERISTIC VEGETATION Northern white cedar is dominant and hemlock andmaple are abundant.
Species present that are essentially absent frber oorthern white cedar communities inclifexinus
americana(white ash)Hamamelis virginiang American witch-hazel)Epigaea repengtrailing-arbutus),
and Mitchella repens(partridge-berry). Other common species inclusldes balsamegbalsam fir),
Chamaepericlymenuranadensgbunchberry) Linnaeaborealis ssp.americana(American twinflower),
Rubus dalibarda(dewdrop), Phegopteris connectiliglong beech fern)Osmundastrum cinnamomeum
(cinnamon fern) Platanthera lacera(green fringed bog-orchid), ar@helone glabra(white turtlehead).
One example has the rdPetasites frigidugar. palmatugnorthern sweet-coltsfodt)

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Known from the Conway-Madison area in the Sebagsifiee subsection and nearby in the
White Mountain subsection. Good examples includetisih Ledge (Madison) and White Horse Ledge
swamp (Albany).

SOURCES NHB field surveys; Sperduto and Engstrom 1998.

* Northern hardwood seepage forest (S3)

GENERAL DESCRIPTION This is a swampy, semi-rich northern hardwooca$bifound on lower mountain
slopes with frequent seep openings and seepageBeanause of the frequency of wet areas, this fases
characterized by a mosaic of both upland and wettdant species. In some examples, lush glade ngeni
dominated by a dense cover of tall herbs are comandrsizable, occasionally reaching 0.5 acre oeriror
size. The tree canopy is typically dominated bytimenn hardwoods, or sometimes by a hardwood - epnif
mix. This community differs fromned maple - black ash swamfixy having higher angle slopes and by the
co-dominance ofAcer saccharun{sugar maple)Betula alleghaniensigyellow birch), and occasionally
Abies balsamedbalsam fir) orPicea rubens(red spruce). This community is most frequent fie t
Connecticut Lakes subsection of the North Counttyere the combination of a cold northern climatd an
sloping silt soils with a densipan and impeded rdage are more common than further south in New
Hampshire.

Soils are usually poorly to very poorly drained silams with 3-10 (—20)slopes. In drier portions of
seepage forests, shallow mucky silt loams form silefoam with some mottling apparent near thdase
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(ca. 15-20 cm down). In wetter portions, deeperkysilt loams form at the surface. This commungy i
found on Monarda (Cabot) and Peacham soil seri€oos County.

CHARACTERISTIC VEGETATION Component tree species include sugar maple, ydiosh, and balsam fir.
Other trees includPicea glaucawhite spruce), anBetula cordifolia(heart-leaved paper birctjraxinus
nigra (black ash) may be present, but is generallyiotstt to drainages and other wetter portions of the
forest.

A well developed herb layer is dominated Byyceria melicaria(northeastern mannagrastypatiens
capensis(spotted touch-me-not)liarella cordifolia (foam-flower), Symphyotrichunpuniceum(purple-
stemmed American-astethamerionangustifoliumssp.circumvagum(narrow-leaved fireweedRubus
pubescengdwarf raspberry), andthyriumangustum(lady fern). Other herbs includgpilobium ciliatum
(fringed willow-herb), Galium triflorum (fragrant bedstraw)Thalictrum pubescengtall meadow-rue),
Clintonia borealis(yellow bluebead-lily) Actaea rubra(red baneberry)A. pachypodgwhite baneberry),
Chelone glabra(white turtlehead)Solidago flexicaulis(zig-zag goldenrod)Ageratinaaltissima (white
shakeroot) Eutrochiummaculatum(spotted Joe-Pye weedjuthamia graminifolialcommon grass-leaved-
goldenrod), Carex gynandra (nodding sedge),Calamagrostis canadensigbluejoint), Phegopteris
connectilis(long beech fern)Pryopteris intermedialevergreen wood fern). campylopteralmountain
wood fern),Polystichum brauni{Braun’s holly fern), an@noclea sensibiligsensitive fern).

Shrubs includdrubusidaeusssp.strigosus(strigose red raspberry$ambucus racemogeed elderberry),
Viburnum lantanoideghobblebush)Acer pensylvanicungstriped maple), andinus incanassp.rugosa
(speckled alder). Rare or uncommon plants fourtlismxcommunity includ€ypripediumparviflorumvar.

pubescenglarge yellow lady's-slippet) Galium kamtschaticunfboreal bedstraw), anMilium effusum
ssp.cisatlanticum(millet grass).

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is largely restricted to the White@hhtains and the North Country. Good
examples occur in the Connecticut Lakes Headw#tataral Area (Pittsburg) and along the lower partio
of the Falling Waters Trail in Franconia Notch (€atn).

SOURCES NHB field surveys.

OrHER FORESTS W TH A SEASONALLY H GH WATER TABLE

Forests that are influenced by a seasonally higtemiable are transitional between hydric forested
wetlands and uplands. Typically they have somevguwairly drained soils, but can range from poorly
drained to moderately well drained. These are “lowivet forests that are temporarily flooded (eatpng
drainages), seasonally saturated (e.g., along fh@nd transition of various wetlands), or otherwise
maintain a seasonally high water table (such asilbsoils in coastal or northern New Hampshire).

* Hemlock - cinnamon fern forest (S4)

GENERAL DESCRIPTION This community has a seasonally-high water tahbel, @ such is a transitional
community type exhibiting some characteristics othbupland forests and forested swamps. It ocaurs i
imperfectly to somewhat poorly drained areas alstrgam drainages, high floodplains, inactive river
terraces, and other upland-wetland ecotones, awtidgacterized bysuga canadensiéhemlock), Acer
rubrum (red maple), and a mixture of other wetland andngb plant species. Examples may occur along a
narrow transition zone between uplands and wetlandasay be broader in extent and cover severakacre
Although some sub-surface seepage may influencaiceexamples, this community is distinct from
seepage forest and forest seep communities, waithto have relatively constant surface or nedasear
seepage influence and more seepage or minerotrplanitindicators.
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Soils are nutrient-poor. They vary from loamy satwsandy loam till and river/kame terrace soilshvé
shallow water table (within 1 ft. of soil surfaca fportion of growing season). Mottles are evidagithin 1

ft. of the soil surface in some examples, whileesshhave deep A horizons (tending to obscure nsttle
over moist to wet sediments. Soils series includeGhes, among other types.

CHARACTERISTIC VEGETATION Hemlock and red maple dominate in the overstorynmops associates may
include Pinus strobus(white pine),Betula alleghaniensigyellow birch), and less frequenti@uercus
bicolor (swamp white oak)Q. rubra (red oak),Betula lenta(black birch),Ulmus americang American
elm), andPrunus serotingblack cherry).Fraxinus americangwhite ash) may also be prominent in the
tree canopy in some upland-wetland ecotones. Otwady species can includeagus grandifolia
(American beech)Picea rubengred spruce)Abies balsamedbalsam fir),Acer pensylvanicunfstriped
maple), Vaccinium corymbosurthighbush blueberry)yiburnum nudunvar. cassinoidegwithe-rod), V.
lantanoides(hobblebush)Sambucusigra ssp.canadensigcommon elderberry)Rosa palustrigswamp
rose),Kalmia angustifolia(sheep laurel), andubus occidentaliéblack raspberry).

Although the overstory association can approxintaigain upland forests, more mesic to wet condgtion
are indicated by the presence @$mundastrum cinnamomeuf@innamon fern) Osmunda claytoniana
(interrupted fern) Thelypteris palustrisvar. pubescengmarsh fern),Arisaema triphyllum(Jack-in-the-
pulpit), Lonicera canadensiéAmerican honeysucklel,indera benzoir(northern spicebush), and various
mosses. Other herbs may includarathelypterisnoveboracensigNew York fern) Dryopteris intermedia
(evergreen wood fernfralia nudicaulis(wild sarsaparilla)Dclemenaacuminata(sharp-toothed nodding-
aster),Mitchella repengpartridge-berry) Oxalis montangnorthern wood sorrel), an@lintonia borealis
(yellow bluebead-lily).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Occurs throughout most of New Hampshire primasibuth of and including the White
Mountains on valley bottoms and drainages of upldhend river/kame terrace soils. Good examplas c
be found east of swamp north of Birch Hill (Albanglong Allard Brook (Albany), east of White Ledge
(Albany), and along Johnson Creek (Durham).

SOURCES NHB field surveys; Nichols and Sperduto 1997.

* Red maple - elm - lady fern silt forest (51S2)

GENERAL DESCRIPTION This forest type is intermediate between uplandwaetland communities. It has a
seasonally high water table and silt soils withighhwater holding capacity and intermediate nutrien
status. The vegetation consists of a moderatelrsieszcombination of upland, moist-site forest sgecnd
facultative wetland species. The woody and herbh#aeanderstories are sparse to moderately well
developed. Unlike most swamps, there is very lititeno organic soil horizon or hummock-hollow
microtopography development.

Soils are somewhat poorly drained silt loams witkeasonally high water table, high moisture holding
capacity due to the silt content, and moderate basen status judging from species composition silty
soils. Soail types include some Buxton and Scitittd@ms (of marine origin), among other soils.€fa is
typically no or a very shallow O horizon (<2 cmiry dark gray-black silt loam A horizon, and oligey

silt loam B horizon with redoxymorphic features (ttes) found near the transition to the B horizon.

This community is similar in some respects to sotrewpoorly drained floodplains forests and seepage
forests, but it is not flooded and does not havekywrganic horizons. It is also similar to themlock -
cinnamon fern forestandred maple - red oak - cinnamon fern forest terms of drainage class.

CHARACTERISTIC VEGETATION The dominant tree speciesAser rubrum(red maple), accompanied by a
diverse but variable assemblage of other treésus americangAmerican elm) is usually present in low
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abundance (it probably contributed higher covemomtio Dutch elm disease), along wiffraxinus
americana(white ash)Carya ovata(shagbark hickory)Tilia americana(basswood)Pinus strobugwhite
pine), Prunus serotingblack cherry), and'suga canadensihemlock), in decreasing order of frequency.
Carpinuscaroliniana ssp.virginiana (American hornbeam) can be abundant as an undetste. Shrubs
present in moderately low abundance inclubexicodendron radicangpoison-ivy), llex verticillata
(common winterberry)Parthenocissus quinquefoli@/irginia-creeper) Viburnumdentatumvar. lucidum
(smooth arrowwood),indera benzoir{northern spicebush), ar@lethra alnifolia (sweet pepperbush). The
herb layer is moderately well developed, withyrium angustum(lady fern) usually among the most
abundant specie@noclea sensibiligsensitive fern) an¥iola spp. (violets) are nearly constant, although
in low abundance. Species indicative of semi-riaiistnor wet sites are found in at least half thewn
examples and includ&licranthes pensylvanica(swamp small-flowered-saxifragedmpatiens capensis
(spotted touch-me-noti;arex radiata(eastern star sedgé), rosea(rosy sedge)C. laxiculmis(spreading
sedge),C. blanda(eastern woodland sedge), aRdlystichum acrostichoide@Christmas fern); those of
generally acidic moist or wet sites inclu@arex trisperma(three-seeded sedge)yceria striata (fowl
mannagrass)Equisetum arvensgfield horsetail), Maianthemum canadensg€anada-mayflower), and
Geum canadeng&hite avens).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Currently described only from the Great Bay areayMIso occur in other parts of the state
with silty, somewhat poorly drained soils (e.g€ tBonnecticut River valley and northern Coos Caunty
Good examples include Pickpocket Flats (ExeteB,sthuth side of Great Bay (Greenland), Bellamy Rive
Wildlife Sanctuary (Dover), and College Woods (Dant).

SoURCES NHB field surveys; Nichols and Sperduto 1997.

* Red maple - pitch pine - cinnamon fern forest (S1S2)

GENERAL DESCRIPTION The canopy in this forest is characterizedPyus rigida(pitch pine),Acer rubrum
(red maple), and a somewhat diverse mix of othettawe and upland tree species. The shrub layer is
typically moderately well-developed, witlaccinium corymbosurthighbush blueberry) being the most
common. The herb and dwarf shrub layers are somtepdarly developed, with scattered upland and
wetland species, and species often found occupyitegmediate positions between upland and wetland
forest communities. These includghamaepericlymenuntanadense(bunchberry), Rubus dalibarda
(dewdrop), Coptis trifolia (three-leaved goldthread), an@aultheria hispidula (creeping spicy-
wintergreen) Sphagnummoss cover is low to moderate.

This community forms “low” or wet forests that @easonally saturated or otherwise maintain a salgon
high water table. Soils are somewhat poorly drairteatk brown fine sands, in transition zones betwee
wetland and upland communities.

CHARACTERISTIC VEGETATION This community is differentiated from various mesjgland forests (e.qg.,
hemlock - beech - oak - pine for@sdf central and southern NH by the presence @waviietland species
in low to moderate abundance, includi@gmundastrum cinnamomeufinnamon fern) and highbush
blueberry. Pitch pine and red maple dominate, mgixiith various combinations dfinus strobugwhite
pine), Quercusrubra (red oak),Picearubens(red spruce), anB. mariana (black spruce). Additional tree
species in low cover at some sites includarix laricina (American larch) andragus grandifolia
(American beech). In addition to highbush bluebémrthe shrub layer, other common species may declu
llex mucronata (mountain holly), I. verticillata (common winterberry), and/iburnum nudum var.
cassinoides(withe-rod). Other shrubs that may be present Kaémia angustifolia (sheep laurel),
Gaultheria procumbens (eastern spicy-wintergreen), creeping spicy-winteen, Rhododendron
groenlandicum (Labrador tea),Chamaedaphnecalyculata (leatherleaf), Gaylussaciabaccata (black
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huckleberry) Vacciniummyrtilloides (velvet-leaved blueberry), and angustifolium(lowbush blueberry).
Scattered upland and wetland herbs include cinnarfieon, bunchberry, false violet, three-leaved
goldthread, Carex trisperma (three-seeded sedgelralia nudicaulis (wild sarsaparilla),Lysimachia
borealis (starflower), Medeola virginiana (Indian cucumber root)Maianthemumcanadense(Canada-
mayflower),Mitchella repens(partridge-berry), and several other specgshagnummoss cover is low to
moderate.

CLASSIFICATION CONFIDENCE 3

DISTRIBUTION: This community occurs in central New Hampshire wgttod examples at White Lake State
Park (Tamworth) and Cooper Cedar Woods (New Durham)

SOURCES NHB field surveys.

* Red maple - red oak - cinnamon fern forest (S354)

GENERAL DESCRIPTION This community occurs in settings with somewhatrfyodrained mineral soils, in
transition zones between wetland and upland comtiesnit is dominated by hardwood trees, partidular
red maple, oaks, and birches, with a relatively anioomponent of pine and hemlod®smundastrum
cinnamomeum(cinnamon fern) and tall wetland shrubs such Vacinium corymbosunthighbush
blueberry) are present in moderate abundance (eippaitely 1-15%). Other wetland plants are sparse.

Soils consist of sand, sandy loams, and silt loand,typically have a dark brown or black A horizorer

B horizon materials with mottling within ~30 cm tife surface. This community is typically somewhat
poorly drained, and therefore intermediate andsitemmal to more well drained upland forests andrpo

or very poorly drained swamps. Soils series incliigestone sand, Boxford silt loam, and possibly
Raynham silt loam and Eldridge fine sandy loam.

CHARACTERISTIC VEGETATION This community is differentiated from various mesjgland forests (e.qg.,
mesic Appalachian oak - hickory forestndhemlock - beech - oak - pine for@stf central and southern
NH by the presence of a few wetland species inttowoderate abundance, including cinnamon fern and
highbush blueberryAcer rubrum(red maple) an@Quercus rubra(red oak) are usually present and often
dominant, mixing with various combinations®étula alleghaniensiéyellow birch),B. lenta(black birch),
Fraxinus americangwhite ash)Quercus albgwhite oak),Q. velutina(black oak) Carya ovata(shagbark
hickory), Fagus grandifolia (American beech),Pinus strobus(white pine), andTsuga canadensis
(hemlock). Gaylussacia baccatdblack huckleberry) can be abundant. Ferns suclrasathelypteris
noveboracensiNew York fern) are more abundant thanriesic Appalachian oak - hickory forests

This community is similar in drainage class to themlock - cinnamon fern forestbut lacks the
prominence of hemlock. It is also similar to tteel maple - elm - lady fern silt foresbut either lacks or
has a lower abundance Athyriumangustum(lady fern),Onoclea sensibiligsensitive fern), antJimus

americana(American elm).

VARIANTS: Two variants have been described.

1. Southern variant Coastal or southern examples (as described aboag)support Appalachian
oaks, hickories, and possibly black huckleberryecigs that are uncommon or absent from
examples in central parts of the state. Speciesnalzs in low abundance in this variant but more
frequent in the central variant awbies balsamea(balsam fir), Picea rubens (red spruce),
Viburnum lantanoides(hobblebush), andClintonia borealis (yellow bluebead-lily). Red oak is
more frequent while northern hardwood species sagcAcer saccharum(sugar maple), yellow
birch, and American beech are less frequent.

2. Central variant: This variant is similar to the southern variant bupports species more frequent
in central New Hampshire such as balsam fir, redan hobblebush, and yellow bluebead-lily.
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Appalachian oaks, hickories, and black hucklebang absent, species occurring in coastal and
southern examples. Red oak and highbush bluebegriess frequent; northern hardwood species
such as sugar maple, yellow birch, and Americaribege more frequent.

CLASSIFICATION CONFIDENCE 1-2

DisTRIBUTION: This community occurs in southern and central Neamdshire with good examples in the
Great Bay National Wildlife Refuge (Newington) amil Sandy Point (Stratham).

SOURCES NHB field surveys.

FOREST SEEPS

Forest seeps form where groundwater is discharged mear the soil surface, either continuouslyasr
substantial portions of the year. They are foundeadwater positions of streams, along “seepagg& afn
small drainages, on benches and sloping terraumptzsind till hillsides, along upland margins of swasn
and on steep faces of river terraces. Groundwatgglly emerges where an impervious or slowly persio
soil layer (hardpan or densipan, silt, or clay matg forces water to the surface or in other dituss
where the ground surface intersects with the witble on sloped terrain. Most forest seeps occur on
slopes and have mineral soil or a shallow muckZooriat the surface (less than 30 cm deep) and weakl
acidic (subacid) to circumneutral pHs.

In many ways forest seeps are like miniature swampsnarshes, but they differ from their larger
counterparts in several important respects. Theyroas small inclusions within upland forests anel a
therefore considerably shaded. Most are no latger bne to several tree canopies in breadth (hessa.1
acres). They are often isolated from larger wetarthve mineral soils with or without a shallow tkuc
layer (usually not peat), and are usually permdpesatturated with a localized and pronounced sempag
area compared to larger swamps. Seeps are impdrabitats for wetland plants, amphibians (e.g.,
northern dusky salamander, two-lined salamandet,vanious frogs), and other organisms within upland
dominated landscapes, and contribute oxygenatedrwatstreams and wetlands. Perennial seepage may
keep seeps cool in the summer, and sometimes seewii the winter. Their local and collective
significance is greater than implied by the aregytbover, and as such seeps warrant protectionewéer
they occur as sensitive wetland “hot-spots” witlsindscapes dominated by upland forests.

Much of the wetland flora found in seeps may alsddund in seepage swamps, but seeps tend to have a
higher concentration or abundance of plants diagna$ pronounced seepage. Within larger swamps,
focused points of discharge and corresponding distimspecies are usually confined to very smalaar

or are obscured as subsurface flow on a flattergwsurface.

Seeps are variable in composition from one exartplhe next, and are collectively quite diversealn
study of 17 seeps from around the state (threerdift community types), 138 vascular plants were
catalogued, with an average of 17 species per @&dp field surveys). About half of these species ar
found at only one seep, and more than two-thirégsfannd in only one or two seeps. Because of this
variability, we classify seeps broadly, relying onree acidity ranges indicated by certain species
assemblages.

Species usually diagnostic of pronounced seepagdi@Chrysosplenium americanugolden-saxifrage),
Carex scabrata(eastern rough sedgejlydrocotyle americangAmerican marsh-pennywortCircaea
alpina (small enchanter’s-nightshade})yceria melicaria(northeastern mannagrasbjpatiens capensis
(spotted touch-me-not)Platanthera dilatata (white northern bog-orchid)Cardamine pensylvanica
(Pennsylvania bitter-cresfubus pubescer{gwarf raspberry)Galium kamtschaticurtboreal bedstraw),
Neottia convallarioidegbroad-leaved twayblade)Scirpus microcarpugbarber-pole bulrushMnium sp.
(a moss), and certaBphagnunspecies, such & squarrosum

127



* Acidic Sphagnum forest seep (S354)

GENERAL DESCRIPTION These seeps occur on benches, along headwateagiainon moderate to steep
slopes adjacent to upper perennial streams, argkepy, ledgy slopes. This community is probablytmos
frequent in spruce - fir forests at higher elevagiin the White Mountains, but may occur at a bn@ade

of elevations in nutrient-poor settings. The typaciant forms miniature spruce - fir swamps chanazéd

by active seepage that limits peat accumulationsandbundance of plants restricted to seepage tommsli
More open examples of the typic variant are tréomsdt to acidic fen communities but they are typica
smaller in size and lack the abundance of sedgeghtshrubs, and deeper peat soils found in fens.

This community differs from the subac&bhagnumnvariant of thesubacid forest seepy the absence of
minerotrophic indicators such dsarella cordifolia (foam-flower),Carex scabratgeastern rough sedge),
andGlyceria melicaria(northeastern mannagrass).

Measured pHs do not exceed 5.5. Soils consistaifost peat or muck layers (<30 cm) over seepy badro
or, in headwater and streamside positions, ovahysk@ams.

CHARACTERISTIC VEGETATION Trees that can form a dense tall shrub or subcatem@r includePicea
rubens (red spruce)P. mariana (black spruce), andbies balsamegbalsam fir). The shrub layer is
otherwise scant and herbs form a sparse to modemster over a dens8phagnumlayer. Common
Sphagnhummosses includé. girgensohnjiS. russowii S. centrale S. fallax S. magellanicumand S.
squarrosum Characteristic herbs and dwarf shrubs incli@eatrum viride(American false hellebore),
Oclemenaacuminata(sharp-toothed nodding-asteBurybia radula (rough wood-aster®xalis montana
(northern wood sorrel)lThalictrum pubescengall meadow-rue)Coptis trifolia (three-leaved goldthread),
Galium kamtschaticum(boreal bedstraw), Equisetum arvense(field horsetail), Osmundastrum
cinnamomeungcinnamon fern)ParathelypterisnoveboracensigNew York fern),Carex dispermgsoft-
leaved sedge)C. leptalea(bristly-stalk sedge)C. intumescenggreater bladder sedge), afultheria
hispidula (creeping spicy-wintergreenNeottia cordata(heart-leaved twayblade)andN. convallarioides
(broad-leaved twayblade)re rare species that may occur in this commuhitgxamples transitional to
acidic fens, the rar€alamagrostis pickeringi{Pickering’'s reed grass) might be expected. Hehthls
and fen sedges may be present in some exampledpndt reach nearly the prominence they exhibit in
acidic fens.

VARIANTS: Two variants are described.

1. Typic variant: As described above. This variant occurs in heaeisettings and on seepy, ledgy
slopes.

2. Streambank variant In contrast to the typic variant, examples alstrgamsides are influenced by
flood- and ice-scour. Additional vegetation docuteenfrom streamside examples includes
Chamaedaphne calyculatdleatherleaf), llex mucronata (mountain holly), Rhododendron
canadensdgrhodora),Amelanchier bartramiangmountain shadbushiRubusidaeusssp.strigosus
(strigose red raspberry)iburnum dentatumvar. lucidum (smooth arrowwood)Eriophorum
virginicum (tawny cottonsedgelzarex interior (inland sedge)C. trisperma(three-seeded sedge),
C. pauciflora (few-flowered sedge)C. arctata(drooping woodland sedgeprosera rotundifolia
(round-leaved sundew), adlintonia borealis(yellow bluebead-lily).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: This community occurs in high and low elevation iGenous forests, along upper perennial
streams in cool entrenchments, or in other nutpemr settings. The typic variant is most commoavab
2,500 ft. elevation. Good examples of the typidamtrcan be found at Nancy Brook RNA (Livermora), o
Imp Mtn. (Beans Purchase), and above Crystal Cas¢Rihkhams Grant). Good examples of the
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streamside variant occur along entrenched streaansing into Indian Stream (Pittsburg).
SOURCES NHB field surveys; Royte et al. 1996.

* Subacid forest seep (S35S4)

GENERAL DESCRIPTION This is a broadly defined community with subacideékly acidic) conditions,
intermediate between the nutrient-poor conditiorfsaoidic seeps and the enriched conditions of
circumneutral seeps. Five fairly distinct variaate described based on differences in dominanfdifes
and species composition.

The foam-flower - graminoid and suba@ghagnunvariants have a shallow muck layer (typically 10—3
cm) over sand or silt loams on slopes ranging frbri@4. Most examples of these two variants are
headwater seeps associated with ephemeral or pentnatreams. Measured pH’s are subacid and range
from mid-5s to mid 6s. Nutrient levels are probalbfpderate to moderately high (mesotrophic) as
indicated by the plant composition. The bryophytéolet variant has subacid to somewhat circummutr
pHs and has shallow sandy muck over sand and gsailel They occur on till soils and along terratmpe
faces. One example of the herbaceous - fern gladant had 20-25 cm of muck over fine sand along a
steep river terrace slope. The streamside vangntally has a shallow organic surface layer ovéraral

soil.

CHARACTERISTIC VEGETATION A variable mix of characteristic seep species preseall variants include
Tiarella cordifolia (foam-flower),Carex scabratgeastern rough sedgé})yceria melicaria(northeastern
mannagrass)zinna latifolia (slender wood-reedRubus pubescerigwarf raspberry)lmpatiens capensis
(spotted touch-me-notfircaea alpina(small enchanter’s-nightshad&ymphyotrichurpuniceum(purple-
stemmed American-aster;hrysosplenium americanuifgolden-saxifrage)Platanthera dilatata(white
northern bog-orchid)Geum rivale (water avens)Mitella diphylla (two-leaved miterwort), Sphagnum
mosses, and other bryophyt&aalium kamtschaticunfboreal bedstraw) is an uncommon seep species
present in some mountain exampldkeottia cordata(heart-leaved twayblade)and N. convallarioides
(broad-leaved twayblade)are other rare species that may occur in this comityn Several other plants
diagnostic of seeps may occur but are less frequecduding Cardamine pensylvanicéPennsylvania
bitter-cress),Chelone glabra(white turtlehead)Hydrocotyle americangd American marsh-pennywort),
Epilobium coloratum(eastern willow-herb)Veratrum viride(American false helleborefZarex leptalea
(bristly-stalk sedge);. dispermasoft-leaved sedge), amajuisetum sylvaticurfwood horsetail).

Other frequent plants (with broader habitat rangedude Oclemenaacuminata(sharp-toothed nodding-
aster),Oxalis montangnorthern wood sorrel)iola spp. (violets)Galium spp. (bedstraws; includinG.
tinctorium andtriflorum), Arisaema triphyllum(Jack-in-the-pulpit)Carex stipata(awl-fruited sedge)C.
intumescenggreater bladder sedgé), gynandralnodding sedge), and several ferns and fern allieese
include Athyrium angustum(lady fern), Dryopteris campylopterdgmountain wood fern)D. intermedia
(evergreen wood fern)Phegopterisconnectilis (long beech fern)Onoclea sensibiligsensitive fern),
Osmundastrum cinnamomeu(oinnamon fern),Gymnocarpium dryopterignorthern oak fern), and
Huperzia lucidula(shining firmoss). Shrubs includécer spicatum(mountain maple)Alnus incanassp.
rugosa (speckled alder)Rubusspp. (brambles), andiburnum lantanoideghobblebush), among others.
Trees largely reflect the surrounding forest type.

VARIANTS: Key characteristics of the five variants are démxtibelow.

1. Foam-flower - graminoid variant: These seeps are typical of mid-elevation northenrdwood
and semi-rich mesic forests in the White Mounta@gion, and to a lesser extent other parts of the
state. They are densely herb-dominated with a grgminoid (grass and sedge) component and a
low to moderate moss cover. Herbs diagnostic &f Hairiant includdoam-flower, eastern rough
sedge, and/or northeastern mannagrass. Slender-iweddmay be present, though usually not
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dominant. Total graminoid cover often exceeds 3%8fn cover ranges from 5-20%, and total
herbaceous cover exceeds 75% (>100% in some exsutpéeto dense, overlapping herbs). Most
examples are less than 0.1 acre and have 13-18spedies present (some larger examples have
more species).

2. Subacid Sphagnumvariant: This variant differs from the foam-flower - gramid variant by the
presence of a moderate to dense carp@pdlagnummoss and a less dense herb layer. It differs
from acidic Sphagnumseeps by the presence of species indicative ofe nminerotrophic
conditions including foam-flower, two-leaved mitemt; eastern rough sedge, northeastern
mannagrass, northern oak fern, and sensitive famong others. Frequent mosses include
Sphagnum squarrosyi8. girgensohnjiandS. fallax

3. Bryophyte - violet variant: Bryophytes (mosses and liverworts) dominate &ittapparent paucity
of Sphagnummoss. The herb layer is variable; some seeps hadense herb layer over the
bryophyte layer while others are dominated solglpokyophytes. Violets may be abundant. These
seeps may be associated with a strong coniferoaistmry component (e.g., >50%). The primary
diagnostic plants of the foam-flower - graminoidiaat are sparse or absent. Seepage plants may
include Viola spp. (violets; includingviola cucullatg, golden-saxifrage, nodding sedge, small
enchanter’s-nightshade, and dwarf raspberry, anathgrs. Jack-in-the-pulpit and sensitive fern
may also be present.

4. Herbaceous - fern glade variant A dense herb layer with a prominent fern and éi@is
component is typical of this variant. The moss taige variable. Herbs include sensitive fern,
cinnamon fernOsmunda claytonianénterrupted fern), lady fern, wood horsetail, $pd touch-
me-not, and awl-fruited sedge, among other seemppl&raminoids are present but usually not a
dominant life form as in the foam-flower - gramidaiariant.

5. Streamside variant This variant occurs on low seepy benches or natdeto steep slopes
immediately adjacent to upper perennial streameaBibed gradients are moderate to high. Flood-
and ice-scour and seasonal high water likely imfbgethe vegetative structure and composition.
Frequent herbs can include dwarf raspberry, foawdl, northern wood sorrel, boreal bedstraw,
American marsh-pennywort, golden-saxifrage, smathanter’s-nightshad@halictrum pubescens
(tall meadow-rue), white snakeroot, violets, ladgrnf evergreen wood ferniViatteuccia
struthiopteris ssp. pensylvanica(ostrich fern), interrupted fern, eastern rougtgse bristly-stalk
sedge, northeastern mannagrass, and slender wedd-8hrubs include speckled alder and
Sambucus racemodaed elderberry), among others. Bryophyte coveoften high and includes
Conocephalum conicurBrachythecium rivularePlagiomnium ciliare andMnium sp.

CLASSIFICATION CONFIDENCE 2

DisTrRiBUTION: Documented examples of the foam-flower - graminaidl subacidSphagnumvariants
occur from 1300-3100 ft. elevation in the northeewdwood and northern hardwood - spruce - fir zone
north of and including the White Mountains. Theglpaibly also occur further south in the Sebago-@ssip
and NH Uplands subsections in appropriate foretsings. The bryophyte - violet variant is documehte
from the White Mountain region (700-1,700 ft. eléma), but is probably of wider distribution (e.gNH
Uplands and Sebago-Ossipee region). The herbaedeus glade variant is documented from the Coastal
Plain subsection (ca. 700 ft.), but is probablyoadader distribution. The streamside variant liketgurs
across most of the state. Good examples for ea@dmvare listed below. Foam-flower - graminoidigat:
Jeffers Mtn. & Black Mtn. (Benton), Kelsey Mtn. (Nifield), Spruce Brook (Berlin), Falling Watersailr
(Lincoln), and Lincoln Brook (Lincoln). Subact@phagnunvariant: Elbow Pond (Woodstock), Trudeau
Rd. vicinity (Bethlehem), Moriah Brook headwateBeéns Purchase), Fairy Spring at Ice Guich
(Randolph), and Ammonoosuc Lake (Bethlehem). Brytgh violet variant: Allard Brook (Albany) and
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Shingle Pond vicinity (Chatham). Herbaceous - fgtade variant: Merrimack River terrace slope
(Sanbornton). Streamside variant: Jobber’s BroakBoundary Pond (Pittsburg).

SOURCES NHB field surveys.

* Circumneutral hardwood forest seep (S3)

GENERAL DESCRIPTION These seeps have pHs near neutral (ca. 6.5-7.4)eande a higher amount of
nutrient availability compared to subacid or aciséeps (below ca. 6.4 and 5.3, respectively). Tueur

as small ovoid seeps, as linear “seepage runsinmttiorest, or zones along river terrace slopégyTare
characterized by a mixture of seepage indicatodsadiner wetland plants along with rich mesic hardwo
plants. They are treated here as one broadly akfgreup with three variants. Larger examples are
classified as seepage swamps or seepage forests.

Soils are either shallow mucks or silty, gravellyaks (10—25 cm) over silt loams, silt, or clay sofoils
are derived from intermediate bedrock and till carime silt and clay sediments. In most examples pH
range from 6.5-7.4.

CHARACTERISTIC VEGETATION Diagnostic rich-site plants that differentiate tligsmmunity include the
trees Acer saccharum(sugar maple)Fraxinus americanawhite ash),F. nigra (black ash), andilia
americana (basswood), and herbs and shrubs includ®glidago flexicaulis(zig-zag goldenrod),
Caulophyllum thalictroidegblue cohosh)Actaea pachypodéwhite baneberry)Cypripediumparviflorum
var. pubescenglarge yellow lady's-slippet) Viola pubescengyellow forest violet),Carex plantaginea
(plantain-leaved sedge)Botrychium virginianum (rattlesnake fern),Adiantum pedatum(northern
maidenhair fern)Laportea canadensiévood nettle) Matteucciastruthiopterisssp.pensylvanicgostrich
fern), Diplazium pycnocarporinarrow-leaved glade fern)Polystichum acrostichoide@Christmas fern),
Dryopteris goldiana(Goldie’s wood fern), andRubus odoratugflowering raspberry). Other documented
species includéhalictrum pubescen@all meadow-rue)Viola spp. (violets),Galium spp. (bedstraws),
Glyceria striata (fowl mannagrass)Athyrium angustum(lady fern), Gymnocarpium dryopterignorthern
oak fern), andThelypteris palustrissar. pubescengmarsh fern) Equisetum scirpoide&dwarf scouring-
rush) is an uncommon plant that may be expectedoithern seeps in coniferous or some deciduous
forests.

VARIANTS: Three variants are described.

1. Northern hardwood variant: Seepy fern and nettle glades with a high covetrdmuted by ferns,
particularly lady fern and/or ostrich fern, and wlaoettle. Other expressions may contain species
also found in calcareous fens such as large yebaly's-slipper*,Liparis loeselii(Loesel's wide-
lipped orchidy, Cystopteris bulbifera(bulbil fragile fern), andCarex bebbii(Bebb’'s sedge),
particularly in more northern calcareous regidDarex gynandrgnodding sedge) is much more
likely in northern seeps than in coastal seepsyeviias replaced by the similar speci@scrinita
(fringed sedge).

2. Coastal/Appalachian variant Examples in coastal and southern New Hampshingago many of
the rich-site species occurring in the northerrdivaod variant. The coastal/Appalachian variant
also supports several additional species apparahtignt from the northern variant. These include
Acer nigrum(black maple), Carpinuscaroliniana ssp.virginiana (American hornbeamBetula
lenta(black birch) Lindera benzoirfnorthern spicebushmphicarpaea bracteatgAmerican hog-
peanut),Carex cristatella(crested sedge) C. crinita (fringed sedge)C. radiata (eastern star
sedge), andC. rosea(rosy sedge). Appalachian oaks and hickories atengbrominent in the
surrounding forest. Boreal conifers are absent evAder rubrum(red maple) may be frequent.
Some examples are almost fen-like with a stronghgraid component, including the sedges listed
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here.

3. River terrace slope variant Seeps along enriched river terrace slopes oftenai Equisetum
hyemalessp.affine (tall scouring-rush) and ostrich fern, along witther seep or wetland plants
such agCarex scabratgeastern rough sedgépatiens capensi@potted touch-me-notFhelone
glabra (white turtlehead), andinus incanassp.rugosa(speckled alder).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: The northern hardwood variant occurs in subsastioorth of and including the White
Mountains (Connecticut Lakes, Mahoosuc-Rangeleyekakvhite Mountain, and Vermont Piedmont), NH
Upland, and Sebago-Ossipee subsections, probabktlymbetween 1,000-2,500 ft. elevation. The
coastal/Appalachian variant occurs in the Coastalland and probably the Coastal Plain and Northern
Connecticut River subsections. Known examples ard @0 ft. elevation or less, although the type imay
expected up to ca. 1,000 ft. elevation. The riwerace slope variant is known from the CoastalrPlai
Northern Connecticut River, and Vermont Piedmoribsgations (all <1,000 ft. elevation), with other
occurrences likely (but not presently documentdéoil@major rivers north of the White Mountains. @oo
examples for each variant are described below.héaont hardwood varianBlack Mtn. (Benton), Smith
Mtn. (Lyme), and Mt. Prospect (Lancaster). CoaBfgbalachian variant:Crommet Creek vicinity
(Durham). River terrace slope variant: Society fioe Protection of NH Forests Conservation Center
riverbluff (Concord), Moore Dam site (Littleton)pé Vernon Dam site (Hinsdale).

SOURCES NHB field surveys.

VERNAL POOLS

Vernal pools, which are not considered true natcoahmunities as they are defined in this clasdifica

are small depressions that fill and hold waterdbleast two months in spring and then dry outrduthe
summer. They have no inlets or outlets, and ocsupatches within other habitats, including upland
forests, floodplain forests, swamps, and sand plzsin marshes. Periodic natural drawdown and
hydrologic isolation prevent the establishment ish fpopulations. With fish predators excluded, akrn
pools serve as important feeding and breeding giodor reptiles, amphibians, and invertebratesestyv

of which are adapted to, and completely dependentha cyclic and ephemeral nature of these wetland
basins.

Amphibians migrate to vernal pools from their ugldmabitats on the first warm rainy night of spring
(about 40° F — usually in early April). Charactédsamphibians include wood frogs, and spottedeblu
spotted, and Jefferson’s salamanders. These arapkibiate and lay eggs in the pools, and then ré&urn
the forest. After hatching, successful growth aretamorphosis from larvae to adult must happen befor
water in the pools disappears. Wood frogs can deviel as few as 115 days, while spotted salamanders
require over 155 days. If ponds dry by the enduy,Jthey can support wood frogs, but probably not
spotted salamanders. The rare marbled salamaoded bnly in the southern part of the state, l&ygggs

in the bottoms of dry vernal pools in the fall amnains with the eggs throughout the winter urté t
pools fill with water in the spring. The eggs hatahd the developing larvae eat newly hatched womyl

and spotted salamander larvae.

Other animals use vernal pools as well. Fairy sprlay desiccation-resistant eggs in leaf littertba
bottom of pools. In early spring, the eggs hatcH aalorful orange, yellow, and turquoise crustasean
appear, swimming on their backs. Fingernail claigistly seal themselves to survive the dry periocniy
insects, including mosquitoes, have eggs or lativaecan withstand the seasonal drawdown by remgini
in the moist leaf litter.

Vernal pools are unvegetated to sparsely vegetated, defined by characteristic animal species, not
vegetation. Plant species richness and cover aklyhivariable and depend on the extent of water
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fluctuations, light, geographic location, variationseed dispersal, and other factors. More th@nhpiéints
occur in vernal pools in northeastern North Amerioaluding common vernal pool plant species sush a
highbush blueberry, buttonbush, and various gramid/egetation is often restricted to elevated nusu
or areas near the pool margins.

The loss of the tree canopy around vernal poolsheae a significant impact on the wildlife speciésth
increased exposure, water temperature rises, ameé smimals cannot survive in the warmer water. In
addition, the amount of leaf litter in the pool demses, eliminating a critical component of thedfeceb.
Buffers help protect vernal pools from harmful humaativities in the surrounding landscape.

OPEN WETLANDS AND RIPARIAN COMMUNITIES

This section contains descriptions of three groofpspen wetland communities, each with less tha¥ 25
cover of trees. These groups are 1) open riverradianriverbanks, and floodplains; 2) open marssiesb
thickets, and aquatic beds; and 3) open peatl@gsn river channels, riverbanks, and floodplairspsut
riparian communities, mostly on mineral or rock stuéite. Open marshes, shrub thickets, and aquedic b
occur in limnogenous stream, river, and lake siseténgs, and in topogenous or topogenous/limnaggeno
open- or closed-basin settings. Open peatlandadech wide variety of bog and fen communities whose
development is controlled in part by topogenousnbhigenous, or soligenous sources of water.

OPEN RIVER CHANNELS, RIVERBANKS, AND FLOODPLAINS

In New Hampshire, the following communities occargely in moderate- to high-energy environments
along rivers and large streams. Most, includingerichannels, riverbanks, floodplains, and riverbank
outcrops or seeps, occur on mineral or rock sutestvah relatively little organic matter accumutati

Marshes on muck substrate, aquatic beds, and cbhemunities associated with low-energy settingaglo
rivers and large streams are described in the “Mexsshrub thickets, and aquatic beds” sectiorhef t
classification.

Rl VER CHANNELS AND LOW RI VERBANKS

A river channel is defined as the area betweentdpe of the riverbanks. Low riverbanks are typigall
inundated for substantial portions of the year. shadbes are variable in these settings, with seaiime
composition dependent on the slope gradient ofitlex and position relative to the main channelglii
energy environments where fast currents scour emsport finer particles downstream are indicated b
sand, gravel, cobble, boulder, or bedrock substidtese settings tend to have sparse or low pecometr

of plants. Moderate-energy environments are inditéty sand or silt substrate and may range fromrsspa
to moderate plant cover.

* Riverweed river rapid (S2S3)

GENERAL DESCRIPTION Seed-bearing plants are uncommon in permanentbdéd, high-energy parts of
channels, buPodostemum ceratophyllufnverweed) sometimes forms low mats on submergeds in
rapids, waterfalls, and other fast-flowing sectiook streams and rivers, primarily in central and
southeastern New Hampshire. This plant attacheff i3 rocks using adhesive-secreting, hold-fase li
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roots. The community usually occurs as a monocelltdiriverweed, though pondweeds occasionally grow
in gravel between riverweed covered rocks. This momity type is presently described only from the
Contoocook and Lamprey Rivers. Examples probaldg aktcur in other rivers that contain riverweed, as
sampled by Philbrick and Crow (1992).

River rapids occur where the slope of a river ocean is steep enough to support fast water velaeity
whitewater. Water flows all year in at least thepler portions (thalweg) of the channel. A seriesdftiés

and pools often characterize river rapids. Althotighr rapids most often occur in upper perenrtiaans
and rivers, they can also be found on steepergmnagdortions of lower perennial rivers.

CHARACTERISTIC VEGETATION Riverweed is the characteristic species of thisroomity. This clonal plant
is restricted to river rapids, where it forms a Iowat on submerged rocks. Other plants growing thréc
the fast flowing waters includ@anunculusaquatilis var. diffusus(white water crowfoot) anBotamogeton
nodosuglong-leaved pondweeti)

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Good examples of this community occur in rapidshef Contoocook River (Henniker) and
the Lamprey River (Epping). The most notable asdasg the Lamprey River are at Packers Falls, Wadle
(Wadleigh) Falls, the rapids at Lee Hook Road, sdvamall sets of rapids between Wadley Falls age L
Hook Road, and just downstream from the Main Stoeieige in Epping.

SOURCES Sperduto and Crow 1994; Nichols et al. 2001.

* Hudsonia - silverling river channel (51)

GENERAL DESCRIPTION This globally-rare natural community is currentiyown only from river channels
along the Saco River in New Hampshire and Mainéorihs narrow strips of vegetation, just above the
river and below the forest edge. Grasses, forbsse® and lichens are the dominant life formspafih
vegetation is sparse overall. Widely scattered lshand saplings may be present. The associatitimeof
two rare perennial speciekidsonia tomentosghairy hudsonia)* an&aronychia argyrocomésilverling)*

is otherwise known only from ridge-top barrens @amfer Knob in West Virginia.

This community occupies the uppermost river chamoele, corresponding to the two-year floodplain at
approximately 1.5-2.5 m above the river at low walteis generally only 5-15 m wide (though it da@
20-40 m wide on some pointbars), and up to 100+206ng. A few examples occur in narrow “flood
chutes” between point bars and adjacent uplandst B¥amples are roughly 0.2 ha; larger examplegeran
from 0.5 ha to approximately 1 ha.

Substrate consists of water-sorted sediments, weitlation occurring both within and between sitésa
given site, surface sediments range from a thiarlay nearly pure sand to a mixture of sand, graedl
small cobbles.

The restricted distribution of this community résurom a combination of flood-related disturbamce
edaphic conditions along the river profile. Abowebbly low channels, higher river channel zones are
scoured enough to prevent most woody plant groldh stable enough for perennial species such ag hai
hudsonia* and silverling* to survive and sometintiesve. Still higher, adjacent to this communityg, a
sandy, depositional environment, often heavily vatgel by shrubs, saplings, and a variety of graaeds
forbs. At this height in the channel, floodwatetootties slow to the point where depositional peseEs
outpace erosion. Forested floodplains often ocbawa this zone.

Within sites, hairy hudsonia* is most frequentlgasiated with the sandier zones found near theelsigh
areas of the channel, which are often farthest filoenriver itself. Farther upstream, as sand beedess
abundant, hairy hudsonia* grows increasingly scarbe distribution of silverling* is just the rews; it is
more common upstream than downstream. Within exasnpf this community, it occurs in the gravelly
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areas lower in the river channel. In New Hampshsilerling* is otherwise known only from mid- to
high-elevation outcrops and cliffs, and hairy hudad from sandy inland beach strands and coastal sa
dune systems.

CHARACTERISTIC VEGETATION Characteristic plant species in river channel podiof this community
include hairy hudsonia*, silverling*Schizachyrium scopariurtiittie bluestem),Solidago simplex ssp.
randii var. racemosa(riverbank Rand’s goldenrodQenothera biennisicommon evening-primrose),
Polygonumarticulatum (coastal jointed knotweedRichantheliumacuminatum(hairy rosette-panicgrass),
Lechea intermedi&ound-fruited pinweed), and the mdaalytrichum piliferum On pointbars, many of the
same species are particularly important, but veigetacover is often greater, particularly non-vdacu
species such @olytrichum piliferumandCladonia cristatella(British soldiers).

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This natural community is apparently limited toteetch of the upper Saco River in New
Hampshire and Maine. A good example in New Hampshirthe Townline Gravel Barrens site (North
Conway).

SOURCES Rawinski 1985; Rawinski et al. 1988; Engstrom8;99ichols et al. 2001.

* Dwarf cherry river channel (S2)

GENERAL DESCRIPTION This community typically occurs on channel bars asfklves scoured by
floodwater and ice along the Connecticut and Peweagset Rivers. Following spring floods, they are
typically dry (or merely moist) for most of the grimg season and are characterized by the low-gipwin
shrubsPrunuspumila var. depressaeastern dwarf cherry) arfunussusquehana¢Appalachian dwarf
cherry). Dwarf cherries (also known as sand ch&rrferm clonal patches, sometimes trapping organic
debris and creating fluvial sand dunes on their mkiveam side. The coarse substrate consists of sand
gravel, and cobble.

This community supports the highest cover of lowubk (average cover 12%) of any open riparian
community in the state. Bryophytes and medium aficshrubs are generally scattered or absent exaept
successional settings where severe scouring bgrideflood has not occurred in recent years. Astexia
vary from site to site, and species richness rafrges few species with low cover to a moderate nendf
species with low to moderate cover. This variaiiorspecies composition and cover likely relateshi
variable environmental conditions, propagule avwdiy, and disturbance dynamics of stream channels

CHARACTERISTIC VEGETATION Dwarf cherry is always present and often dominBoth species of dwarf
cherry Prunus susquehanaand P. pumila var. depressa have been documented at one site. Native
“prairie species” are frequently present in low eqQvincludingAndropogon gerardiibig bluestem) and
Schizachyrium scopariunflittte bluestem).Panicum spp. (panicgrassesfgrostis perennangautumn
bentgrass), an@arex torta(twisted sedge) may also be present. Forbs cdud@épocynuncannabinum
(hemp dogbane)Solidago spp. (goldenrods)Symphyotrichumssp. (American-asters)zalium spp.
(bedstraws), and several other less frequent h8dagtered, generally short shrubs and tree segsdiiray
include Populus deltoidegeastern cottonwoodfcer saccharinungsilver maple) A. rubrum(red maple),
Rubus hispidugbristly blackberry), Toxicodendron radicangpoison-ivy), Swidaspp. (dogwoods)Salix
spp. (willows), andAlnusspp. (alders). Exotic species are common in soamples.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is presently known from the Conmadtiand Pemigewasset Rivers. A
good example is at Livermore Falls (Holderness).

SouRrceS Nichols et al. 2001.
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* Boulder - cobble river channel (S3)

GENERAL DESCRIPTION This community typically occurs along high-gradiemterbeds of small to
medium-sized rivers in montane settings. The flasdtyire of flooding from snow melt and significaain
events create a high-energy, erosional environiiettteaves only the coarsest substrate partidbmb.
Frequent scouring by floods and ice minimizes ditjoosof fine soil particles, keeps vegetation colmev,
and prevents establishment of lichens. Boulderscatbles are the dominant substrate, though gemnabl
sand also occur among the boulders or cobble at sotas. Very little organic litter accumulates.isTh
community is defined primarily by physical condit®and the presence of species tolerant of floodfsc
disturbance.

The coarse substrate is sparsely vegetated witlshtalbs, tree seedlings, and herbs, particulaigges
and composites. While many examples have only ai$eVated plants emerging among the rocks, some
examples grade into areas with greater than 25%rcat/the transition to other communities. Species
composition can be variable between examples, piglohue to local variation in propagule availalyilaf
stress- and disturbance-tolerant species.

CHARACTERISTIC VEGETATION Woody seedlings often reflect the composition af gurrounding forest
and includeAcer rubrum(red maple)Pinus strobug(white pine),Betula papyrifera(paper birch), and
Quercus rubrared oak). Tall shrubs are usually present in édundanceSalix spp. (willows) andAlnus
incana ssp.rugosa (speckled alder) oA. serrulata(smooth alder) are found in most examples. Other
characteristic shrubs may includbus occidentaligblack raspberry)Sorbus decorgshowy mountain-
ash),Prunus pensylvanicgin cherry),Corylus cornutalbeaked hazelnutMyrica gale(sweet gale)Salix
sericea(silky willow), andRubusspp. (brambles)accinium cespitosurfdwarf blueberry)*, characteristic
of alpine areas and northern riverbanks, may okets or in adjacent riverbank habitat.

Grasses are common and may inclustgrostis spp. (bentgrassesphalaris arundinaceareed canary
grass),Schizachyrium scopariuiftittle bluestem)Deschampsia flexuogaavy hair grass)calamagrostis
canadensigbluejoint),C. pickeringii(Pickering’s reed grassy,. strictassp.inexpansanorthern neglected
reed grass)*Panthonia spicatgpoverty oatgrass), arfflanicumspp. (panicgrasses). Other herbs include
Doellingeria umbellata (tall white-aster),Solidago bicolor (white goldenrod),Eutrochium maculatum
(spotted Joe-Pye weedHoustonia caeruledlittle bluet), Carex torta (twisted sedge), an#fragaria
virginiana (common strawberry).

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is found in mountainous areas ofdtate. Good examples are East Branch
of Pemigewasset River (Lincoln), Pemigewasset RiMarth Woodstock), Wild River (Beans Purchase),
Swift River (Albany), Peabody River (Martin Locati@and Gorham), and Wild Ammonoosuc River (Bath,
Landaff, and Easton).

SouRCES Nichols et al. 2001.

» Cobble - sand river channel (S354)

GENERAL DESCRIPTION This community of high-energy environments consadtsparse vegetation on a
mix of sand, gravel, and cobble. It is subjectedldod and ice scour and is dry to moist for moisthe
growing season. It is common on pointbars. Spea@sess varies from low to high, with some exaraple
supporting a rich variety of scattered graminoidd &rbs. Shrub and tree seedlings are often prémen
generally less frequent than herbs. Variation iec&s composition and cover likely relates to theable
environmental conditions, propagule availabilitydaisturbance dynamics of stream channels.

The rare cobblestone tiger beetEdindela marginipennjsoccurs in an example of this community along
the Connecticut River. The use of these open shoyeimvertebrates, especially tiger beetles, deserv
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further investigation. The spotted sandpip&ctitis macularid may nest in this habitat.

CHARACTERISTIC VEGETATION Plant species richness and cover are variableisncbmmunity. Species
richness may be high even when overall vegetatimercis sparse. Herbs inclué@®aspp. (blue grasses),
Agrostis spp. (bentgrasses)Calamagrostis canadensigbluejoint), Panicum spp. (panicgrasses),
Schizachyrium scopariurflittie bluestem),Andropogon gerardii(big bluestem),Carex torta (twisted
sedge),Apocynumcannabinum(hemp dogbane)Symphyotrichunssp. (American-astersholidagospp.
(goldenrods), Persicaria spp. (smartweeds)Eutrochium spp. (Joe-Pye weeds)Hieracium spp.
(hawkweeds)Viola spp. (violets) and several weedy native and noivealants Equisetum arvensield
horsetail) is a common fern-ally. Shrubs and tessparse and includ&alix sericea(silky willow), S.
eriocephala(heart-leaved willow)S. lucida(shining willow), Toxicodendron radicangoison-ivy),Rubus
spp. (brambles), and seedling-siz&der saccharinun{silver maple),A. rubrum(red maple), andinus
incana ssp. rugosa (speckled alder). Southern and central New Hamg@sbxamples may support
Lespedeza capitat@ound-headed bush-clovedygentinaanserina(common silverweed)*Physostegia
virginiana (obedient false dragonhead), and seedlingPlafanus occidentaligsycamore) andPopulus
deltoides(eastern cottonwood).

CLASSIFICATION CONFIDENCE 2

DiSTRIBUTION: This community is likely found statewide. Good exdes are documented from the
Ashuelot, Saco, Connecticut, Lamprey, and Merrinfasiers.

SOURCES Sperduto and Crow 1994; Engstrom 1997; Nichokd.e2001.

* Mesic herbaceous river channel (S4)

GENERAL DESCRIPTION GENERAL DESCRIPTION This community occurs on low riverbanks, channel
shelves, and bars subjected to flood and ice s&ardy to sand-cobble soils are flooded earlyén th
growing season and range from being wet throughhnouall of the growing season in lower areas twano
mesic on slightly higher ground. Even higher porsiof this community in some examples dry out te la
summer, supporting many stress tolerant short wiume height graminoids also found in sandy pond
shores, such as cut grasses, rushes, bulrushiessexpges, and other sedges. Herbaceous cover femges
sparse to moderate.

This community is one of the lowest in the charswgiporting emergent species and may be adjacent to
aquatic beds in deeper water. As with other comtiesmassociated with the river channel, this comitgun
migrates with channel shifts.

CHARACTERISTIC VEGETATION This is a broadly defined community characterizgdhwort to medium
height, facultative wetland herbs and disturbaraterszers. Shrub and tree seedlings are absepbise.
Species richness, composition, and cover from @ample to the next can be quite variable and likely
relates to the variable environmental conditiomeppgule availability, and disturbance dynamicstogam
channels. Graminoids that may be present incRmiespp. (blue grasse$)anicumspp. (panicgrasses),
Glyceriaspp. (mannagrassetgersiaspp. (cut grassesfalamagrostis canadensiblue-joint),
Echinochloaspp. (barnyard grasseg&yagrostisspp. (lovegrasseshgrostisspp. (bentgrassefhalaris
arundinaceareed canary grass)uncusspp. (rusheskleocharisspp. (spikesedgesarexspp. (sedges),
Cyperusspp. (umbrella sedges), a8dirpusspp. (bulrushes).

Forbs may includ&aliumspp. (bedstraws¥icutaspp. (water-hemlockshmpatiens capensispotted
touch-me-not), several fern speci¥mla spp. (violets)Persicariaspp. (smartweedsilypericumspp. (St.
John's-worts)Bidensspp. (beggar-ticks),ycopus uniflorugnorthern water-horehoundjis versicolor
(blue iris), Apocynuntannabinumthemp dogbanegutrochiumspp. (Joe-Pye-weedd)ysimachia
terrestris(swamp yellow-loosestrife),obelia cardinalis(red lobelia) Ludwigia palustrisicommon water-
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primrose) Boehmeria cylindricgsmall-spiked false nettlelpilea pumila(Canada clearweedyjum suave
(water-parsnip)Cicutaspp. (water-hemlocks), and several others.

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: This community is found statewide. Good examplesipalong Berry's Brook (Rye),
Lamprey River (Epping), Blackwater River (Salisbutyivermore Falls (Holderness), Swift River
(Albany), Saco River (Conway), and Merrimack Riglanchester).

SoURCES NHB field surveys; Sperduto and Crow 1994; Nichet al. 2001.

* Willow low riverbank (S3)

GENERAL DESCRIPTION This community occurs on moderate- to high-eneogy fliverbanks along streams
and rivers. Willow cover can range from sparse talemate in this dynamic environment. It is traositl

to twisted sedge low riverbankommunities at some sites, but it typically différy occurring farther from
and a bit higher above the channel, having a Igteminoid cover (average 5% vs. 19%), and morebshru
(ca. 25% vs. <5%).

Soils are typically a mix of sand, gravel, and debBooded at high water, and apparently remaisimas
river water levels fall later in the growing season

CHARACTERISTIC VEGETATION One or more species of willow, includir@alix eriocephalgheart-leaved
willow), S. nigra(black willow), andS. sericea(silky willow), may characterize this communityess
frequent shrubs, seedling- (to sapling-) sizedstread lianas includ8widaspp. (dogwoods)Alnus spp.
(alders),Acerspp. (maples)Spiraeaalba var. latifolia (meadowsweet)$s. tomentosé&osy meadowsweet),
Rubusspp. (brambles)Ulmus americanaAmerican elm), and/itis spp. (grapes). Some southwestern
examples suppoRlatanus occidentaligsycamore) an®@opulus deltoidegeastern cottonwood) seedlings
while a more northern example has scattd?egulus balsamifergbalsam poplar) seedlings. The most
frequent herbs areCarex torta (twisted sedge),Calamagrostis canadensigbluejoint), Apocynum
cannabinum(hemp dogbane), anfuthamia graminifolia(common grass-leaved-goldenrod). Occasional
species includé&olidagospp. (goldenrods):utrochiummaculatum(spotted Joe-Pye weed)ysimachia
terrestris (swamp yellow-loosestrife)yiola spp. (violets),Persicaria spp. (smartweeds)grostis spp.
(bentgrasses), arfélanicumspp. (panicgrasses). The non-native and invasallopia japonica (Japanese
knotweed) occurs in many examples. Several othévenand non-native weeds may also occur, but
generally in very low cover.

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: The willow low riverbank community likely occursrfughout the state in suitable riparian
habitat. A good example is at Surry Mountain Lakksod Control Area (Surry).

SOURCES Nichols et al. 2001.

» Twisted sedge low riverbank (S354)

GENERAL DESCRIPTION This Carex torta (twisted sedge) dominated community appears atdse of
riverbanks just above summer water level. The patecbrbaceous layer is often just a narrow strip
stretching along high-energy, rocky to gravellyers. Where a river broadens to include a cobbleejra
bar, this community may be more extensive. Twisedge may occur in other natural communities but
reaches its peak abundance in this type. Simita@rian communities have been described througheut t
eastern United States.

The substrate is a variable mixture of rocks, draared sand. The community sometimes reaches faete
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above the summer river level, but averages 10 giche

CHARACTERISTIC VEGETATION This community consists of a patchy herbaceous lagd scattered woody
seedlings able to withstand frequent scouring byaied floods. Twisted sedge is always present amasf
large tussocks averaging 15% cover. Species présémiv abundance includéalamagrostis canadensis
(bluejoint), Phalaris arundinacedreed canary grasfyanicumspp. (panicgrassegpocynuntannabinum
(hemp dogbane)Viola spp. (violets), Lysimachia terrestris (swamp yellow-loosestrife) Euthamia
graminifolia (common grass-leaved-goldenroBytrochiummaculatum(spotted Joe-Pye weed)noclea
sensibilis (sensitive fern),Salix spp. (willows), Rubus spp. (brambles)Spiraea alba var. latifolia
(meadowsweet), anticer rubrum(red maple) seedlings.

CLASSIFICATION CONFIDENCE 1-2

DiSTRIBUTION: This community likely occurs throughout the statesiiitable habitat. Good examples are at
Livermore Falls (Holderness) and Dead Diamond R{@e&cond College Grant).

SouRcES Nichols et al. 2001.

MEDI UM TO HI GH RI VERBANKS AND OPEN FLOODPLAI NS

Medium to high riverbanks and open floodplains faantransition zone between river channel and low
riverbank communities toward the river and floodipler upland forests at higher elevations. Subssrare
variable, with composition dependent on both tlepelgradient of the river and position relativettie
main channel. Soils are most often dominated by at may have either a coarser component (gravel t
bedrock) in higher energy environments or a finkkicemponent in lower energy environments. Vegetat
cover is typically moderate to high and consistsasfable mixes of herbs and woody plants (<25%sye

Her baceous and m xed herbaceous - woody comunities

* Herbaceous riverbank/floodplain (S4)

GENERAL DESCRIPTION This temporarily flooded meadow community occurs lmemks and adjacent
floodplains of rivers and large streams. Silt aimeé sandy soils support a variable mix of gramisaad
forbs. Shrubs are generally absent or infrequemtrdge height above midseason water level is &.10.
This is a broadly described community with severaliants linked by a common physiognomy. This
community is similar in appearance to some mead@rshes but occurs on larger streams or rivers with
little or no organic matter accumulation.

CHARACTERISTIC VEGETATION The vegetation of this broadly described commuistyglominated most
often by graminoids or by goldenrods. See varidetcribed below.

VARIANTS: Five variants are described here.

1. Reed canarygrass variant This variant is dominated blghalaris arundinacea(reed canary
grass). Several other species occur with a covlsgfthan 1%. Soils are fine sands with some silt.
This variant ranges from 1.0-1.8 m above midseasater levels. Its full distribution and
abundance are not well documented.

2. Bluejoint variant: The description for this variant is based on siie along the Exeter River
where several acres of open floodplain are domihbteCalamagrostis canadens{bluejoint). A
thin organic fibric layer (1 cm) covers a mesicstiurated silt layer. A layer of marine clay exists
below the silt (>20 cm). This variant may be lindit®® coastal New Hampshire. A site along the
Cocheco River is transitional between this vari@md the reed canary grass riverbank/floodplain
variant.
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A dense cover (60%) of bluejoint characterizes thariant. Associates includ@arex stricta
(tussock sedge)C. lacustris (lake sedge), reed canary gras¥piraea alba var. latifolia
(meadowsweet) Swida amomum (silky dogwood), Viburnum dentatumvar. lucidum (smooth
arrowwood),V. lentago(nannyberry), and scattergkter rubrum(red maple),Quercus bicolor
(swamp white oak), andimus americangAmerican elm) saplings.

. Goldenrod variant: A dense cover ofolidago canadensi@Canada goldenrod) dominates this
variant. Common associates inclu@ielidago rugosgwrinkle-leaved goldenrod)Vitis aestivalis
var. bicolor (silverleaf summer grapeicer negunddash-leaved maple)oxicodendron radicans
(poison-ivy), Lonicera morrowii(Morrow’s honeysuckle)Parthenocissus quinquefoli@/irginia-
creeper)Rubus allegheniensigommon blackberry), anéallopia japonica (Japanese knotweed).
Soils are fine sand and loam over 50 cm deep.

. Northern herbaceous variant: This variant occurs along several major streanusramor rivers
north of the White Mountains. It is characterizgdférns, graminoids, or a mix of graminoids and
forbs on intermittently flooded silt or fine, sandjuvial soils of moderate-energy environments. It
occurs at slightly higher elevations in the riparieone than theobble - sand river channebut
lower thanalder alluvial shrublands Species composition includes both wetland andstnoi
meadow species generally <1-1.5 m tall. Ngphagnhum mosses may be abundant.
Microtopography may undulate slightly due to thegemce of abandoned, intertwining stream
channels.

Characteristic species incluthamia graminifolialcommon grass-leaved-goldenroBjtentilla
norvegica(Norwegian cinquefoil)Carex scoparia(pointed broom sedgel;. debilis var. rudgei
(white-edged sedge)C. stricta (tussock sedge)C. folliculata (northern long sedgeBromus
ciliatus (fringed brome),Muhlenbergia mexicangMexican muhly), Calamagrostis strictavar.
inexpansanorthern neglected reed grassalamagrostisspp. (bentgrassesjuncuseffususssp.
solutus (loosened soft rush)Ribesspp. (currants), and several species of 8phagnunmoss.
Medium-height shrubs such as meadowsweet @pidaca tomentosdrosy meadowsweet) are
occasional or locally abundant. In one rare exajpie variant was dominated by a dense cover
(75%) ofOsmundaclaytoniana(interrupted fern).

. Lesser bladder sedge variantThis variant is dominated b@arex vesicariglesser bladder sedge)
with lesser amounts oScirpus cyperinugwoolly bulrush), Glyceria canadensiqrattlesnake
mannagrass), reed canary grass, tussock sedgeneadowsweet. Infrequent plants &&uta
bulbifera (bulblet-bearing water-hemlock) Persicaria sagittata (arrow-leaved tearthumb),
Boehmeria cylindricdsmall-spiked false nettleffonvolvulus arvensiffield bindweed), and other
species. This sedge-dominated meadow also suppdots shrub cover. The soil is silt and fine
sand. Moderate-sized swales supporting this meadm@vsometimes intermixed in a mosaic
dominated by silky dogwood.

. Big bluestem variant: Andropogon gerardi{big bluestem) is diagnostic and is usually the tmos
common herb. Woody plant richness is moderate,endolver is low to moderate. Scattered mature
trees typically average around 5% cover.

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: This community is found statewide. Good exampleshef reed canary grass variant are
found along the Merrimack and Cocheco Rivers artielCohas Brook. A good example of the bluejoint
variant is found along the Exeter River. Good exaspf the goldenrod variant are found on Hartridla
(Connecticut River) and Sumner Island (PemigewaRaedr). Good examples of the northern herbaceous
variant occur along the upper Ammonoosuc River il A good example of the lesser bladder sedge
variant occurs along the Winnicut River. The bigddtem variant is found at Manchester River Ou&rop
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(Manchester), Garvins Falls (Concord), and Bell&als (Walpole).
SOURCES Nichols et al. 2001.

* Bluejoint - goldenrod - virgin’s bower riverbank/floodplain (S354)

GENERAL DESCRIPTION This temporarily flooded, meadow-like community o on riverbanks and
adjacent floodplains of small “flashy” rivers andajor streams. It is characterized by tall gramispid
goldenrods and other tall forbs, vines, and lesguently, lianas, shrubs, ferns, and trees. Thisnwonity
averages 1.1 m above midseason river water lelfvédsusually positioned between a narrow bandhoiils

or forested floodplain at higher elevations and toverbank and channel communities at lower eleveti
Flood frequency, duration, intensity, and seasdimalng are likely important factors affecting this
community’s successional state and range in spetibaess. Soils are typically mesic, deep, medium-
grained sands flooded and scoured during spriny \Wager.

CHARACTERISTIC VEGETATION Dominant species in most expressions incl@ddamagrostis canadensis
(bluejoint), Solidago rugosgwrinkle-leaved goldenrod)$. gigantea(smooth goldenrod), an@lematis
virginiana (virgin's bower). Some examples have few othecss all with low cover. In examples with
higher species richness, occasional species indhaddlingeria umbellata(tall white-aster) Eutrochium
spp. (Joe-Pye weedsuthamia graminifolia(common grass-leaved-goldenro@ymphyotrichunmssp.
(American-asters)Solidago canadensi¢Canada goldenrod)Apios americana(common ground-nut),
Thalictrum pubescenfall meadow-rue)]ris versicolor (blue iris), Galium spp. (bedstraws)iola spp.
(violets), Persicaria spp. (smartweeds)l.ycopus uniflorus(northern water-horehound),ysimachia
terrestris (swamp yellow-loosestrife),ythrum salicaria(purple loosestrife)impatiens capensiéspotted
touch-me-not),Juncus spp. (rushes)Carex spp. (sedges)Scirpus spp. (bulrushes)Panicum spp.
(panicgrasseskzlyceriaspp. (mannagrassegigrostisspp. (bentgrassedllymusspp. (wild-ryes)Bromus
ciliatus (fringed brome)Onoclea sensibiligsensitive fern),Thelypteris palustris/ar. pubescengmarsh
fern), Athyriumangustum(lady fern),OsmundaandOsmundastrurmspp. (ferns), and other species.

In examples that are succeeding to increased wdodynance (e.g., some oxbows and older pointbars),
low cover of the following woody species may beser:Alnus incanassp.rugosa(speckled alderGalix
spp. (willows), Spiraea spp. (meadowsweets)Rubus spp. (brambles),Vitis spp. (grapes),Acer
saccharinum(silver maple)A. rubrum(red maple) Swidaspp. (dogwoods)JImus americangAmerican
elm), Toxicodendron radican§oison-ivy), Sambucusigra ssp.canadensigcommon elderberry), and a
few other species.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community is found statewide. Good examples along the Dead Diamond River
(Second College Grant) and the Pemigewasset Riew (Hampton).

SouRCES Nichols et al. 2001.

Shr ub- dom nated communities

* Alder alluvial shrubland (S3)

GENERAL DESCRIPTION This natural community is a patchy shrubland domeidaeither byAlnus incana
ssp.rugosa(speckled alder) oA. serrulata(smooth alder). Other woody species and herbs sually

sparse in moderate-energy settings, but moderdégige to dense in lower-energy floodplains andéhgstt
with silt soils. This community often occurs asam (<1-10 m wide) along rivers for hundreds oferst
or forms wider expanses on silt plains in broadsiey bottoms.

Alders may out-compete other shrubs and trees aliwegbanks because they bend in strong currents,
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rather than uprooting or breaking, and tolerate Ipariods of flooding. High-energy water leavesniigrk
on the shrubs; they often lean in the directiomivdr flow, with their bark scraped by ice on thestream
side. Alders have an additional advantage over etitops with their nitrogen-fixing root nodules tha
provide nitrogen to the shrubs in nutrient-poolrse substrates.

Mineral soils range from cobble, gravel, and saittdrsixes (typic and bryophyte variants) to sililt(s
variant). This community is seasonally to infreiierflooded. Water levels are near the surface for
substantial portions of the year.

Thealder - dogwood - arrowwood alluvial thickeliffers from this community in having a more evard
diverse mix of shrub species. Adjacent areas witienfrequent overbank flow or recently drained leeav
ponds can support communities suclblajoint - goldenrod - virgin'’s bower riverbankodplain or tall
graminoid meadow marsiibluejoint variant).

CHARACTERISTIC VEGETATION Thickets of moderately dense alder dominate allavaés (15 to >60%
cover).

VARIANTS: Three variants are described.

1. Typic variant: This moderate-energy variant has 1% or less Wrygpcover and 25-40% alder
cover. The substrate is variable, from sand andtsilmixtures of sand, gravel, cobbles, and
boulders. The pH of the sandy soil averages 5.1s Variant is often flanked by herbaceous
riverbank communities and upland forests. Exampfekis variant are likely to be found on many
moderate-energy stretches of rivers and streamgwm Hampshire.

Speckled alder or, less frequently, smooth aldemidates this variant. Bryophytes are almost
entirely absent. Though not abundant, common astescareSwidasericea(red-osier dogwood),
Salix sericedsilky willow), Spiraeaalba var.latifolia (meadowsweetsolidagospp. (goldenrods),
Doellingeria umbellata (tall white-aster), Euthamia graminifolia (common grass-leaved-
goldenrod), Lysimachia terrestris (swamp yellow-loosestrife), Calamagrostis canadensis
(bluejoint), andPanicum spp. (panicgrasses). In some examples, herbs amdbssitontribute
greater cover (5—-15%) includir@@jematis virginiangyvirgin’s bower),Onoclea sensibilig¢sensitive
fern), llex verticillata (common winterberry) Rubus occidentaligblack raspberry), andicer
rubrum (red maple).

2. Bryophyte variant: This variant is based on two samples in northdew Hampshire, but
qualitative observations indicate it is more widesg. It has a notable bryophyte component (up to
80% cover) and occurs on riverbanks and level ¢egaof alluvial sand. This variant may be
flanked by a sparse herbaceous zone on the rideraid spruce - fir forest on the upland side.
Spring high water left a thick, patchy layer otdit and woody debris at one site. Speckled alder
and bryophytes dominate this variant. Other sigaift species (5—10% cover) avéola spp.
(violets), Eutrochiummaculatum(spotted Joe-Pye weed), addustonia caeruledlittle bluet). The
rareNeottia auriculata(auricled twaybladé)occurs in this community.

3. Silt variant: This variant occurs on silty soils found in geairlower-energy settings compared to
the other variants. These settings can occur atmegms, minor rivers, and silt plains formed from
glacial lakebed deposits or stream deltas adjatetdkes. It is characterized by a moderate to
dense herbaceous layer in contrast to sparser dembs: cover found in the other two variants.
There is also an increase in the number and abgedafrspecies indicative of richer and/or wetter
soil conditions.Abies balsamedbalsam fir) and/oPicea glauca(white spruce) form a sparse
woodland canopy (<25% cover) in many examples. Thaisant can transition intbalsam fir
floodplain/silt plain foreston relatively higher terrace positions. Also, ower examples of that
community can approximate the composition of tliigant. This variant is described from northern
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New Hampshire and lacks some of the shrub speoigsdfin thealder - dogwood - arrowwood
alluvial thicket community more typical of central and southerntgaf the state. More southern
examples may exist.

Frequent species include red-osier dogwood, biotgjoGlyceria melicaria (northeastern
mannagrass),Thalictrum pubescengtall meadow-rue),Rubus pubescengdwarf raspberry),
Impatiens capensigpotted touch-me-notholidago rugosdwrinkle-leaved goldenrod), tall white-
aster, spotted Joe-Pye wee8ymphyotrichumpuniceum (purple-stemmed American-aster),
sensitive fern, anBryopteris intermedigevergreen wood fern). Occasional species incRetela
papyrifera (paper birch),Viburnum edule(squashberry)Sambucus racemos@ed elderberry),
Athyriumangustum(lady fern),Osmundaregalis var. spectabilis(royal fern),Dryopteris cristata
(crested wood fern)Solidago flexicaulis(zig-zag goldenrod)Tiarella cordifolia (foam-flower),
Geum rivale(water avens)Ranunculus recurvatugooked crowfoot)Arisaema triphyllum(Jack-
in-the-pulpit), Chelone glabra(white turtlehead)Brachyelytrumaristosum(northern short husk
grass), an€Carex intumescen(greater bladder sedge).

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is widely distributed but most fremt in northern New Hampshire. A
good example of the typic variant occurs along Bead Diamond River (Atkinson and Gilmanton
Academy Grant) and East Branch of the Pemigewdiset (Lincoln). A good example of the bryophyte
variant is found along the Dead Diamond River (Afiin and Gilmanton Academy Grant). Good examples
of the silt variant occur along the Dead Diamonderi(Atkinson and Gilmanton Academy Grant), Indian
Stream and Scott Brook (Pittsburg), and the deleéa af Moose Brook on Second Connecticut Lake
(Pittsburg).

SOURCES NHB field surveysNichols et al. 2001; Sperduto et al. 2001.

» Alder - dogwood - arrowwood alluvial thicket (S4)

GENERAL DESCRIPTION This is a broadly defined community consisting lafub thickets on loam and fine-
to medium-grained sands subjected to flooding eartye year. Shrub cover is typically moderatéitgh
and often consists of a mix of several shrub sgedi@riation in species composition and cover likel
relates to the variable environmental conditiond disturbance dynamics of stream channels, asasell
propagule availability. This community may occurkasad floodplain thickets along major rivers or as
narrow zones along large streams and rivers.

This community is distinct fromalder alluvial shrubland which typically occurs on coarser sand in more
moderate-energy settings. Some examples are dadifgt one species [e.gSwidasericea(red-osier
dogwood)] and warrant consideration as their owmmaoinity.

CHARACTERISTIC VEGETATION Common shrubs that may be locally dominant incl&déda amomum
(silkky dogwood), Alnus incanassp. rugosa (speckled alder)A. serrulata (smooth alder), red-osier
dogwood, Salix spp. (willows), Viburnum dentatumvar. lucidum (smooth arrowwood)llex verticillata
(common winterberry), an®&piraeaalba var. latifolia (meadowsweet). Trees, lianas, and other shrubs
include Acer rubrum (red maple),A. saccharinum(silver maple),Ulmus americanalAmerican elm),
Toxicodendron radican§poison-ivy), Vitis spp. (grapes)Rubusspp. (brambles)Clethra alnifolia (sweet
pepperbush; near the coasfburnum lentaggnannyberry)V. nudumvar. cassinoidegwithe-rod),Rosa
palustris (swamp rose)irrangulaalnus (glossy false buckthorngpiraea tomentos@osy meadowsweet),
andSambucusigra ssp.canadensigcommon elderberry).

A moderate diversity of herbs may also be presemiuding Euthamia graminifolia(common grass-
leaved-goldenrod)Solidagospp. (goldenrods)symphyotrichunssp. (American-astersizutrochiumspp.
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(Joe-Pye weeds),ysimachia terrestrigswamp yellow-loosestrife),. ciliata (fringed yellow-loosestrife),
Galium spp. (bedstraws)Clematis virginiana(virgin’s bower),Boehmeria cylindricasmall-spiked false
nettle), Lycopus uniflorugnorthern water-horehoundnpatiens capensiépotted touch-me-noticuta

maculata (spotted water-hemlock)iola spp. (violets),Thalictrum pubescengall meadow-rue)Cinna

arundinacea(sweet wood-reed)Calamagrostis canadens{bluejoint), Poa spp. (blue grasseshgrostis

spp. (bentgrassesglyceriaspp. (mannagrasse§)arexspp. (sedges),helypteris palustrivar. pubescens
(marsh fern)OsmundaandOsmundastrunspp. (ferns), an@noclea sensibiligsensitive fern).

CLASSIFICATION CONFIDENCE 2—3

DISTRIBUTION: This community is widely distributed but most frequ in central and southern New
Hampshire. A good example occurs along the Soutim@r of the Piscataquog River (New Boston).

SouRcCES Nichols et al. 2001.

* Meadowsweet alluvial thicket (S354)

GENERAL DESCRIPTION This thicket community occurs on riverbanks androfp@odplains of large streams
and small rivers throughout the state. The sulesisaflooded when stream water levels are highhan t
spring. Shrub cover is moderate to high and dorathbi/Spiraeaalba var.latifolia (meadowsweet). Other
shrubs may be present in low (to low-moderate) co&eshallow organic horizon often lies above a teet
mesic silt and fine sandy soil.

CHARACTERISTIC VEGETATION Meadowsweet dominates this community. Several otheody species
may be present, includinyiburnum nudumvar. cassinoides(withe-rod), Rhododendron canadense
(rhodora),Rubusspp. (brambles)Aronia melanocarpalblack chokeberry)l.yonia ligustrina(maleberry),
Chamaedaphne calyculateatherleaf) Prunus virginiana(choke cherry), and seedling- and sapling-sized
Acer rubrum(red maple)Prunus serotingblack cherry), and\bies balsamegalsam fir). Common herbs
include Calamagrostis canadensifluejoint), Bromus ciliatus(fringed brome),Carex lurida (sallow
sedge),C. stricta (tussock sedge)c. debilis var. rudgei (white-edged sedgel;. intumescenggreater
bladder sedge)Scirpusspp. (bulrushes),ysimachia terrestrifswamp yellow-loosestrife),ycopusspp.
(water-horehounds)ris versicolor (blue iris), andSolidagospp. (goldenrods).

CLASSIFICATION CONFIDENCE 2—3

DisTRIBUTION: This community is found statewide. Documented aldhg Ammonoosuc, Suncook,
Soucook, Big, Swift, and Blackwater rivers. A goeslample is at the Annis Field Recreation Area
(Intervale in Albany).

SouRCES Nichols et al. 2001.

* Mixed alluvial shrubland (S4)

GENERAL DESCRIPTION This broadly defined community occurs on sandyabbly channel shelves. It
forms a woody transition zone between more opeariap communities such as low riverbanks closer to
the river channel and floodplain forests at highlevations. It is distinguished by thickets of tsaplings

and tall shrubs, often interspersed with sizablelms of bare, coarse substrate. Tree saplingstanids

total more than 25% cover. Low shrub, grass, amtd Bpecies are often present. It has a variabléuneix

of medium to coarse sand, gravel, cobbles, anddieosil and is typically very well drained at low emat
Most examples are less than one acre in size. ®heyr both as narrow bands and as broader patches.
They are highly dynamic and likely shift with poipar migration. Invasive plant species are commuh a
occasionally abundant in this natural community.

The community occupies unstable, depositional achasacterized by sand and leaf-litter accumulation
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The sand frequently forms low, linear mounds (Vithg axis parallel to stream flow) around the basfes
the shrub thickets. Leaf-litter accumulates as ptckf mulch in hollows adjacent to these mountis)ca
with woody debris. High-energy water leaves its kram the shrubs; they may lean in the directioniar
flow, and their bark is often scraped by ice ondpstream side.

Similar riparian shrub communities include two aldeminated types: 13lder alluvial shrubland and 2)
alder - dogwood - arrowwood alluvial thicketvillow low riverbankssit lower on the bank, are dominated
by willows, and have coarser substrates, indicdtigber-energy river flow.

CHARACTERISTIC VEGETATION Variable patches of shrubs and tree saplings degsipersed with open,
sand and cobble areas, ranging from 10% to 50%rc8ypéraeaalba var. latifolia (meadowsweet)Salix
spp. [willows, especiallpalix sericegsilky willow) andS. eriocephalgheart-leaved willow)], an8etula
spp. (birches) and other tree saplings are mostactaistic. Some examples haSaidaamomum(silky
dogwood),Salix nigra(black willow), Betula papyriferapaper birch)B. populifolia(gray birch),Quercus
rubra (red oak)Acer saccharinungsilver maple)A. rubrum(red maple)Fraxinus americangwhite ash),
Alnus serrulata(smooth alder)Pinus strobugwhite pine),Prunuspumila var. depressaleastern dwarf
cherry), Comptonia peregrinasweet-fern),Parthenocissus quinquefoli@Virginia-creeper),Rhus hirta
(staghorn sumac), arRbpulusspp. (aspens). These species may appear as edatiéividuals where they
are not dominant. Herbs are also common and cdod@&olidagospp. (goldenrods)Schizachyrium
scoparium (little bluestem),Dichanthelium clandestinunideer-tongue rosette-panicgrasSprghastrum
nutans(Indian grass)Phalaris arundinacedreed canary grass), af@@dlamagrostis canadens{bluejoint).
The state-rar®ycnanthemum virginianu@Virginia mountain-mint) occurs in some examples.

Invasive species are common and inclidangula alnus (glossy false buckthorn):allopia japonica
(Japanese knotweed)l.onicera morrowii (Morrow’s honeysuckle), Cynanchum louiseae (black
swallowwort),Lythrum salicaria(purple loosestrife), andobinia pseudoacaciglack locust).

CLASSIFICATION CONFIDENCE 2—3

DisTRIBUTION: This community is found statewide. Good examplezipat Livermore Falls (Holderness)
and along the Pemigewasset River (Woodstock).

SouRCES Nichols et al. 2001.

RI PARI AN QUTCROPS, SEEPS, BLUFFS, AND SANDY PLAI NS

Riverbank outcrops typically occur in river narroasd settings where ice and water scour are intense
enough to expose considerable amounts of bedroaffetdtive cover on these outcrops is low and iredud
both flood- and drought-tolerant species. Riverbamntcrop communities occur on bedrock that yielohb
acidic and circumneutral soil conditions. Riversigleps occur on open bedrock, cobble, sand, or silt
substrates of flood scoured shores of larger rjvaard both acidic and calcareous types are prasé&gw
Hampshire. Dry and mesic river bluff communitieswrcalong the outside bends of meanders on major or
minor rivers in sand plain settings (thick outwamstd old glacial lakebed deposits). Bluffs rangarfro
sparsely vegetated open sands to a woodland steudepending on past disturbance.

* Acidic riverbank outcrop (S3)

GENERAL DESCRIPTION This natural community includes open, flood-scoubedirock exposures along
medium-sized and large rivers, typically along riwarrows. Height above the river channel appears t
influence species composition and plant size. Hodetant forbs and grasses are the dominant difens.
Exotics may be common. Plants may be stressedled kiuring periods of drought. Sand, silt, and tan
accumulate in rock crevices and pockets.
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Emergent seepage is absent, as are the speciestehiatic of seeps, although the community mayocc
in conjunction with seep communities. This commyndiffers from rocky ridge communities by the
paucity of lichens and woody plants intolerantlobfling, and by the presence of flood-tolerant sgsec

CHARACTERISTIC VEGETATION Vegetation is usually extremely sparse, but charexetd by a diverse array

of forbs and grasses includirgieracium spp. (hawkweeds)Symphyotrichurmovi-belgii (New York
American-aster),Euthamia graminifolia(common grass-leaved-goldenrodthyrium angustum (lady
fern), Schizachyrium scopariuifittle bluestem)Andropogon gerardi(big bluestem)Agrostis perennans
(autumn bentgrasslpeschampsianadyrensigglaucous hair grassjuncus tenuigpath rush), and several
other speciesCarex torta(twisted sedge) and seedling-siZalix spp.(willows), Sorbusspp. (mountain-
ashes), andlnus incanassp.rugosa(speckled aldennay survive here, but remain scattered. Mosses may
be abundant and help stabilize the soail.

Northern New Hampshire examples are likely to hdayanthonia compressdflattened oatgrass),
Vaccinium cespitosundwarf blueberry)*,Sibbaldiopsistridentata (three-toothed cinquefoil)Trisetum
spicatum(narrow false oat), and less frequently, seedlimgesPopulus balsamifergbalsam poplar) and
Thuja occidentalis(northern white cedar). Dwarf blueberry* and thteethed cinquefoil are typically
otherwise restricted to alpine areas and high-él@vautcrops. The randieracium robinsoni{Robinson’s
hawkweedy, known in New Hampshire from only one site, ocdarthis community.

CLASSIFICATION CONFIDENCE 1-2

DISTRIBUTION: This community is likely found statewide. Large eyaes are located on medium-sized to
large rivers, including the Connecticut, Merrimadkemigewasset, and Dead Diamond rivers. Good
examples occur at No-Mans Island (Bath), GarvifsE&@&oncord), and Livermore Falls (Holderness).

SOURCES NHB field surveys; Nichols et al. 2001.

* Circumneutral riverbank outcrop (S1)

GENERAL DESCRIPTION This natural community includes open, flood-scoubedirock exposures along
medium-sized and large rivers, typically at rivaarnows. Height above the river channel appears to
influence species composition and plant size. Wdtkpecies are often restricted to the lower 2-gbove

the channel. Emergent seepage is absent, althdiggloammunity may occur in conjunction with seep
communities. In contrast with seeps, sedges aen @bsent. This community differs from rocky ridge
communities by the paucity of lichens and woodynidantolerant of flooding, and by the presence of
flood-tolerant species. Exotics may be common. tBlaray be stressed or killed during periods of ghtu
Sand, silt, and turf can accumulate in rock creveed pockets.

CHARACTERISTIC VEGETATION Plants present that are probably indicative of writneutral or more
enriched conditions may includ@&ampanula rotundifoligScotch bellflower)Packerapaupercula(balsam
groundsel, Astragalus robbinsivar. jesupii(Jesup’s milk-vetcH), Allium schoenoprasurfwild chives)*,
Woodsia ilvensiqrusty cliff fern), andPolystichum acrostichoide@Christmas fern). Species found on
acidic riverbank outcropsmay also be found in this community, includir@mphyotrichumssp.
(American-asters),Solidago spp. (goldenrods)Viola spp. (violets), Schizachyrium scopariunflittle
bluestem),Andropogon gerardiibig bluestem)Onoclea sensibiligsensitive fern), and scattered woody
shrubs and tree seedlings.

CLASSIFICATION CONFIDENCE 1-2

DISTRIBUTION: This community is apparently limited to the Conmadt River (mostly in the Northern
Connecticut River Valley and Vermont Piedmont sghises). A good example is d&ellows Falls
(Walpole).

SOURCES NHB field surveys; Nichols et al. 2001.
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* Acidic riverside seep (S1)

GENERAL DESCRIPTION This community occurs on seepy, open bedrock othencobble, sand, or silt

substrate of flood-scoured shores of larger rivérere cold groundwater emerging from bedrock geasra

fen-like conditions. It is distinguished froocalcareous riverside seefy the absence of rich-site indicators
and fromacidic riverbank outcropdy the presence of acidic, wet-site indicators.

CHARACTERISTIC VEGETATION Species includeChamaedaphne calyculatdleatherleaf), Vaccinium
macrocarpon (large cranberry),Rhododendron canadensghodora), Lyonia ligustrina (maleberry),
Spiraeaalba var. latifolia (meadowsweet)Alnus spp. (alders)Agalinis spp. (agalinis)Viola lanceolata
(lance-leaved violet)Drosera rotundifolia(round-leaved sundew)ysimachia terrestrigswamp yellow-
loosestrife),Houstonia caeruledlittle bluet), Hypericumspp. (St. Johns-worts;arex canescengoary
sedge),Scirpus cyperinugwoolly bulrush), Matteuccia struthiopteris ssp. pensylvanica(ostrich fern),
mosses, and liverworts. Northern occurrences ma Isach species dicea mariana(black spruce),
Gaultheria hispidula(creeping spicy-wintergreen), arihododendrongroenlandicum(Labrador tea).
When present, drier outcrop areas often suppott species aSchizachyrium scopariufittle bluestem),
Andropogongerardii (big bluestem),Panicum spp. (panicgrassesfymphyotrichumssp. (American-
asters),Euthamia graminifolia(common grass-leaved-goldenrod), and numerousr @fa@ninoids and
composites.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is apparently rare in New Englandgéod example occurs along the
Merrimack River at Garvins Falls (Concord).

SoURCES NHB field surveys; Nichols et al. 2001.

* Calcareous riverside seep (S1)

GENERAL DESCRIPTION Calcareous riverside seemscur at river narrows of major rivers and belcams
(usually at river narrows where riverside seepsewléely natural), on outcrops and occasionally on
sediments of steep terraces or cobble bars where ik year-round influence of groundwater seepage.
Emergent and subsurface seepage through silty cracledrock, or in cobble, gravel, sand, or silt
substrates is evident by the presence of spediisative of cold, fen-like, calcareous conditioAsinual
flood and ice scour is intense and removes competmody vegetation. Drier, non-seepy or ledge aytcr
areas may be interspersed with seepy spots.

Soils tend to be turfy sands (i.e., sand impreghatéh a tightly-woven, fine root mass) wedged in
boulders, cobbles and cracks in outcrops. Annueddihg prevents the accumulation of organic matter.
Less often, seep vegetation can be found in undidased sediments of steep river terraces or ay sil
banks. Partial shading from trees and shrubs isyawm These seeps appear to be restricted to afas w
considerable calcareous bedrock influence, orastlenineral-enriched groundwater. The pH of seepage
water ranges from 6.8 to 8.2.

CHARACTERISTIC VEGETATION Dominant plant species can vary between exampiesigh characteristic
and rare forbs, grasses, and sedges are alwaynprébese may includeobelia kalmii(brook lobelia¥,
Triantha glutinosa (sticky false asphodél) Parnassia glauca(fen grass-of-Parnasstis) Packera
paupercula(balsam groundsél) Mimulus moschatugnusky monkey-flower), Spiranthes lucidgshining
ladies’-tressed) Carex garberi(elk sedge)*Rhynchospora capillace@eedle beakseddge)Scirpusspp.,
Equisetum variegatuifvariegated scouring-rush), akibustonia caeruledlittle bluet).

On drier areas, a mix gndropogon gerardi(big bluestem)Schizachyrium scopariutiittle bluestem),
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Deschampsia anadyrensis (glaucous hair grass),Campanula rotundifolia (Scotch bellflower),
Toxicodendron radican§oison-ivy), andPrunuspumilavar. depressgeastern dwarf cherry) may occur.
Shrub border areas includdwvida sericea (red-osier dogwood)Alnus viridis ssp. crispa (green alder),
Spiraeaalba var.latifolia (meadowsweet), aralix spp. (willows).

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: This community is limited to the banks of the Coctimut River. A good example is at
Bellows Falls (Walpole).

SOURCES Rawinski 1983a; Sperduto and Gilman 1995.

* Riverwash plain and dunes (S1)

GENERAL DESCRIPTION In New Hampshire, this globally rare communitkiown only from high terraces
associated with the broad meanders of the upperifiieck River in Canterbury. Flood and fire dynamics
have been operating on these riverwash plainsfarsands of years. Periodic scouring during méagardf
events buries the plains with fresh sand and grdepbsits. Subsequent re-working of sand depogits b
wind has formed 0.5-1.5 m dunes on portions ofpllh@s. The two largest examples of this community
are 6-12 ha. in size and 1.5-3 m above the cuanarage river level. A smaller example is 7.5 mvabo
the river. The lowest plain was overtopped durimg $pring floods of 2006, reaching the base of sofme
the dunes.

Floodplains supporting this community range fronvegetated to wooded, depending on the degree of
natural and human disturbance. This community cafudle woodland pockets surrounded by areas of
open sand, but does not include extensive foremteas on these floodplains. Open areas suppodraesp

to moderate cover of drought-tolerant grasses,esdgrbs, and a cryptogamic crust (some combinatfo
mosses, lichens, fungi, bacteria, and algae). Shamidl tree saplings are widely scattered overatl abe
more abundant at the community margins.

Soils consist of fine sand near the surface, wiihegravel “pavement.”

CHARACTERISTIC VEGETATION The open riverwash plains contain less than 1% rcof’evascular plants
and zero to 100% local cover of cryptogamic orgasisVascular plants here inclu@thizachyrium
scoparium (little bluestem), Carex tonsa(shaved sedge)l.echea maritima(beach pinweed), and
Polygonumarticulatum (coastal jointed knotweed). These plants are falgnd in active dune areas along
with lonactislinariifolia (flax-leaved stiff-aster)Rumexacetosellassp.pyrenaicus(sheep dock)Panicum
spp. (panicgrassesindropogon gerardii(big bluestem), and the ra@enchrus longispinugong-spined
sandbur)*. Other plants in open to semi-wooded dame&s includdPoa compressdflat-stemmed blue
grass), Dichanthelium linearifolium (linear-leaved rosette-panicgras$), clandestinum(deer-tongue
rosette-panicgrasskragrostis spectabiligpurple lovegrass)Agrostis scabrarough bentgrassphristida
basiramea (fork-tipped threeawn)Digitaria cognata (fall crabgrass)Juncus greene{Greene’s rush),
Cyperus dentatugbulblet umbrella sedgel;. filicinus (beach umbrella sedgé€lrichostema dichotomum
(forked bluecurls),Oenothera parviflora(small-flowered evening-primrosefolidago bicolor (white
goldenrod),S. nemoraliggray goldenrod)Diphasiastrum tristachyunfblue ground-cedarRubusidaeus
ssp. strigosus (strigose red raspberry)}Juniperus communis var. depressa(common juniper), and
Comptonia peregringsweet-fern). Lawns of the ratarex siccata(dry land sedge)* are found near
woodland borders. Trees forming woodland inclusimetudeQuercus coccineéscarlet oak)Q. velutina
(black o0ak),Q. rubra (red oak),Pinus strobugwhite pine),P. rigida (pitch pine), andPrunus serotina
(black cherry).

CLASSIFICATION CONFIDENCE 1-2

DISTRIBUTION: This natural community is globally restricted toviNEngland, where it only occurs along a
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limited stretch of the Merrimack River in CantenpuNew Hampshire and in the Kennebec Plains area of
Maine. The two documented New Hampshire examplesher Canterbury Dunes on the town property off
Intervale Road and on the point bar just upstreamm Muchyedo Meander.

SOURCES NHB Field Surveys; Field (2004); Pendleton (1985d 1995b); Sperduto (1994a); TNC (1994);
USGS (1927).

* Dry river bluff (S2S3)

GENERAL DESCRIPTION This community consists of sloughing, dry, sansemanks. They occur along the
outside bends of meanders on major or minor ritbed flow through thick outwash and old glacial
lakebed deposits on sand plain settings. Some dgarape over one hundred feet high. Bluffs occuensh

a river cuts into a terrace to form steep slopdégnoto the angle of repose. These slopes are yhighl
unstable. As the river erodes sand at the basegrtes higher on the slope slide downward, confinua
exposing fresh sand. The sand is interspersedtraéhtrunks and chunks of turf eroded from theaissr
directly above. Portions of otherwise dry sand fslafre mesic or slightly enriched from laterallyfaging
groundwater. Bluffs range from sparsely vegetatgdn sandy areas to a woodland structure, depending
on past disturbance.

Along the upper Saco River, the river cuts intoghed plain that filled the Saco River valley a #nd of
the Wisconsin glaciation. The Saco River expressimfrthis community are approximately 60 ft. higida
extend up ta/4 mile along the outside edge of river bends.

Along the Merrimack and Soucook Rivers, the nutrgoor, sandy soils on some south and west-facing
slopes and bluff edges support populations of e speciedupinus perennigwild lupiney and
Hudsonia ericoideg(golden heathet) These plants are able to persist on these sldpspite the
destabilizing effects of riverbank erosion and grbwater seepage. Some stretches of bluff at thHeese s
are too unstable to support wild lupine* or golderather*; other areas are stable enough to supped
and other vegetation that shade out the two ramgql Rivers are dynamic systems, however, anbbtige
term perpetuation of this community depends orptieservation of large areas of riparian corridoaltow

for the migration of the community as the rivefaanel meanders.

CHARACTERISTIC VEGETATION Plants typical of dry, sandy, disturbed sites ctimréze this community,
including Schizachyrium scopariurlittle bluestem),Andropogon gerardii(big bluestem),Danthonia
spicata (poverty oatgrassBromus inermigsmooth brome)Elymusrepens(creeping wild-rye) Agrostis

gigantea(redtop bentgrassfarex brevior(short-beaked sedge) and otl&arex in section OvalesC.

tonsa (shaved sedge),espedeza capitatéround-headed bush-cloverPolygonumarticulatum (coastal
jointed knotweed),Lechea intermedia(round-fruited pinweed)Aralia hispida (bristly sarsaparilla),
Ageratina altissima (white snakeroot)Viola sagittatavar. ovata (arrowhead violet)Oenothera biennis
(common evening-primroserechtites hieraciifoliugAmerican burnweed)/eronica officinalisicommon
speedwell),Lupinus perennigwild lupine), Hudsonia ericoideggolden heathet) Comptonia peregrina
(sweet-fern)Betula populifolia(gray birch),B. papyrifera(paper birch), and mosses.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is only found in limited areas withNew Hampshire. Good examples
occur along the Lower Saco (Conway) and Soucookn¢@Gal) Rivers, and the Merrimack River
(Concord).

SOURCES NHB field surveys; Engstrom 1997.
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MARSHES, SHRUB THICKETS, AND AQUATIC BEDS

The following communities occur in low-energy saegs along streams and rivers, open-basins (thabke wi
outlets), closed-basins (no outlets) with broadligtiating water levels, and on shady, wave-expdalesl
and pond shores. These settings contrast withhigtier-energy riparian environments and stagnasinba
that accumulate peat (covered elsewhere in the @fmtfands and Riparian Communities section).

OPEN- BASI NS AND STREANBI DES

These drainage marsh communities occur on fine naine organic substrates (sand, muck, or shallow
muck over sand or silt) along streams or open bka§ia., those that have an outlet). Communities ar
mostly seasonally to semi-permanently flooded; tiqumeds are an exception, being permanently fldode
or only intermittently exposed. Marshes and aquagid communities found along rivers and major stiea
typically occur in lower energy sections of thearign corridor and are similar to those in streaesind
open-basin settings. As such, they are treateuisrsection of the classification.

Meadow mar shes

This is a broad category of communities charactedriby permanently saturated to seasonally flooded
mineral, muck, or shallow fibrous peat soils, anththated by grasses and sedges (graminoids) oisroixe
graminoids, herbs, and medium-height shrubs betvdegAl.5 m tall. These marshes are usually flooded
by one to several feet of water during spring snelWiout have considerably lower water levels by moid
late summer. Rhizomatous, clonal species are commorarshes, and what species dominates at assite i
strongly influenced by both hydrologic regime arekd or other propagule availability. A very high
diversity of species has been documented from rearshgeneral. Species richness for a 400 squater me
area typically exceeds 30 (-40+) species, even vamenor a few species accounts for over 50% of the
cover (NHB field surveys).

Typical meadow marsh plants includgalamagrostis canadensigbluejoint), Glyceria canadensis
(rattlesnake mannagrasd)eersia virginicaand L. oryzoides(cut grasses)Phalaris arundinaceareed
canary grasspulichium arundinaceun(ithree-way sedgel;arex stricta(tussock sedgel;. lacustris(lake
sedge) Scirpus cyperinugwoolly bulrush),Juncus canadens{€anada rushkutrochiumdubium(coastal
plain Joe-Pye weedE. maculatum(spotted Joe-Pye weed)ijs versicolor (blue iris), andThalictrum
pubescengtall meadow-rue). Meadow marshes may be succeddiorscrub-shrub swamps and ultimately
forested swamps over the course of decades. Catygetisey may revert to either deeper water marshes
aqguatic beds following submergence caused by damofithe drainage.

The federally endangere&ttirpus ancistrochaetysortheastern bulrushccurs in some meadow marshes
(as well as emergent marshes). Other potentialseeies of meadow marshes inclidi&ania scandens
(climbing hempvine), Lysimachia thyrsiflora(tufted yellow-loosestrifé), Iris prismatica (slender blue
iris)*, Carex trichocarpa(hairy-fruited sedge) Bidens laevigsmooth beggar-ticks) andB. discoidea
(small beggar-ticks).

In many cases, meadow marshes are mixed in cornosit are transitional to shrub thickets. In other
circumstances, one or two species clearly domimdiienerous associations or dominance types can ,occur
which may deserve distinction as natural commulyipes with expanded sampling and research.

* Tall graminoid meadow marsh (54)

GENERAL DESCRIPTION This meadow marsh community is dominated by takthin” forming graminoids.
Dominant species are maintained vegetatively thmotng development of dense tussocks or by lateral

150



spread (clonal or spreading from loose tussocks).

CHARACTERISTIC VEGETATION Typical marsh plants here includgalamagrostis canadensi®luejoint),

Glyceria canadensi¢rattiesnake mannagrasggersia virginicaandL. oryzoides(cut grasses)Phalaris

arundinacea(reed canary grasspulichium arundinaceum(three-way sedge)Carex stricta (tussock
sedge),C. lacustris(lake sedge)Scirpus cyperinugwoolly bulrush),Juncus canadensi€anada rush),
Eutrochiumdubium (coastal plain Joe-Pye weed), maculatum(spotted Joe-Pye weedjis versicolor

(blue iris), andThalictrum pubescer(sall meadow-rue).

A broad diversity of other herbs is often presént, much of the cover and biomass is contributedridy
a few species.

VARIANTS: Four variants are described.

1. Bluejoint variant: This common variant is dominated by bluejointeytare often inundated for
shorter periods or do not sustain water as closeetgurface for as long compared to other meadow
marshes.

2. Tussock sedge variantThis variant is dominated by tussock sedge.

3. Bulrush variant: These marshes are dominated by bulrushes, meshoaly woolly bulrush.

4. Reed canary grass variantReed canary grass is dominant in this variant.
CLASSIFICATION CONFIDENCE 2

DisTrRiBUTION: This community is found throughout the state. Goexbmples can be found at
Pawtuckaway State Park (Nottingham).

SOURCES NHB field surveys.

* Mixed tall graminoid - scrub-shrub marsh (54S5)

GENERAL DESCRIPTION This community is a common meadow marsh scrub-skypé occurring along
stream drainageways and open basins. It is sifdltall graminoid meadow marshout has a substantial
component of medium- and tall-height shrubs (upQ@&o cover overall). Many examples are successional
between marsh and shrub thicket or swamp. The mbstonsists of a thin, well-decomposed organic
layer over fine mineral soils or fine mineral sailgh a high organic content.

CHARACTERISTIC VEGETATION Species include a mixture of tall graminoids suchGalamagrostis
canadensig(bluejoint) andCarex stricta(tussock sedge), other tall grasses and sed@@mundastrum
cinnamomeungcinnamon fern)Osmundaregalis var. spectabilis(royal fern), and medium-height shrubs
Spiraeaalba var. latifolia (meadowsweet), anbllyrica gale (sweet gale). Tall shrubs includé&ccinium
corymbosum(highbush blueberry),yonia ligustrina (maleberry) llex verticillata (common winterberry),
Alnus incanassp.rugosa(speckled alder)Yiburnum nudunvar. cassinoidegwithe-rod), andSalix spp.
(willows). Sphagnunmoss is infrequent. This community is transitiotastreamside poor fens that have a
greater abundance 8phagnummoss,Chamaedaphne calyculatieatherleaf), sweet gale, and “peatland”
sedges such &arex utriculata(swollen-beaked sedge) a@dlasiocarpa(wire sedge).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Occurs throughout the state. Good examples camobedfat Pawtuckaway State Park
(Nottingham).

SOURCES NHB field surveys.
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* Sedge meadow marsh (54)

GENERAL DESCRIPTION This community is transitional between fens andshes, with well-decomposed
organic matter, often with a significant cover (258cover 50%) ofSphagnunmoss, but dominated by
graminoids and forbs of at least weakly minerotiopdnd more marshy tendencies (i.e., they are not
restricted to fen habitats). Many are probably ferrmwamps or medium level fens with grounded peat
mats, occurring in beaver drainages or late-summessbeaver meadows that developed into meadow
marshes following dam-abandonment and subsequémndifieation of the basin. This community likely
succeeds intanixed tall graminoid - scrub-shrub marstor shrub swamp or, depending on dominant
hydrologic regime, to various types of forested mwa (for the northern variant these couldléeh -
mixed conifer swampor northern hardwood - black ash - conifer swampWith paludification, this
community could become a fen. With renewed impousrinby beavers, it could retrogress to a wetter
marsh or aquatic bed.

This community is distinguished froftoating marshy peat matdy vegetation differences and a mostly
grounded (rather than floating) substrate. It igtidguished fronmarshy moatsby the moat’'s position
along peatland margins in that community, and leyrtiatively narrow width of most moats.

The substrate consists of mostly grounded, welbdgmsed organic soils or mineral soils with a high
organic content. It is often saturated, with pHsween 4.4 and 5.7 and with relatively little
microtopography.

CHARACTERISTIC VEGETATION Characteristic species includgarex canescenéhoary sedge)C. stricta
(tussock sedge);. utriculata (swollen-beaked sedgefalamagrostis canadensi®luejoint), Dulichium
arundinaceur(three-way sedgexcirpus cyperinugwoolly bulrush),Juncusspp. (rushes)ris versicolor
(blue iris), Lycopus uniflorus (northern water-horehound),.ysimachia terrestris(swamp yellow-
loosestrife), Triadenum virginicum (Virginia marsh-St. John's-wort)Sagittaria latifolia (common
arrowhead)Sparganium americanuigdmerican bur-reed), an8phagnummoss. Other species atarex
echinata(star sedge)C. lacustris(lake sedge)C. lasiocarpa(wire sedge)Eleocharisspp. (spikesedges),
Typha latifolia (broad-leaved cattail)Hypericumspp. (St. John’s-worts)Doellingeria umbellata(tall
white-aster), andDsmundastrum cinnamomeyginnamon fern). Tree saplings, peatland heatis,cther
shrubs typically occur with <5% cover and inclulleer rubrum(red maple)Alnus incanassp.rugosa
(speckled alder)Betula populifolia(gray birch),Cephalanthus occidentaliduttonbush)Chamaedaphne
calyculata(leatherleaf)]lex verticillata (common winterberry).yonia ligustrina(maleberry) Myrica gale
(sweet gale)Spiraeaalba var. latifolia (meadowsweetfs. tomentos&osy meadowsweet],oxicodendron
vernix (poison-sumac), andaccinium corymbosuifighbush blueberry).

VARIANTS: Two variants are presently recognized:

1.Typic variant: As described above. This variant is most commoreentral and southern New
Hampshire and is distinguished from the next varianthe absence of species more frequent in
northern NH [e.g.,Carex rostrata(beaked sedge)*Eutrochium maculatum (spotted Joe-Pye
weed), andTriadenum fraseri(Fraser's marsh-St. John's-wort)] and/or the piesef species
more common in southern NH (e.g., poison-sumadigitbush blueberry).

2.Northern medium sedge meadow variantThis variant is dominated by medium-sized sed@e2
ft. high) and other herbs and occurs in old, abaedp “filled-in” beaver marshes in montane
settings in the northern part of the state. Charestic species are star sedge, beaked sedgey and
diverse assemblage of marsh forbs. Other marshspiaay includeAgrostisspp. (bentgrasses),
bluejoint,Glyceria canadensifattlesnake mannagraskgersiaspp. (cut grasses), tussock sedge,
lake sedge, three-way sedge, woolly bulruBimcus canadensi&Canada rush), spotted Joe-Pye
weed, Galium spp. (bedstraws), blue iris, northern water-horeldlo@ymphyotrichum puniceum
(purple-stemmed American-astefhalictrum pubescengall meadow-rue), St. John’s-worts, and
Fraser's marsh-St. John's-wort. The @aeex rostrata(beaked sedge)* can occur in this variant.
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CLASSIFICATION CONFIDENCE 3

DiSTRIBUTION: This community is widespread in New Hampshireo@G@xamples of the typic variant
occur in Deering Wildlife Sanctuary (Deering) and Orenda-Stickey Wicket Wildlife Sanctuary
(Marlow). Good examples of the northern medium sedgeadow variant occur at Norton Pool Preserve
(Pittsburg) and Elbow Pond (Woodstock).

SOURCES NHB field surveys.

* Short graminoid - forb meadow marsh/mudflat (S4)

GENERAL DESCRIPTION This community consists of short (0.25-2.0 ft.) deereous vegetation such as
sedges, rushes, grasses, and forbs in seasor@iigefl to semi-permanently flooded or intermittently
exposed situations, such as mudflats of recentiyvdrdown beaver ponds or exposed mineral soil along
wet river shores. Annuals, seedling perennials,eabdized perennial herbs, and graminoids are cammao
It is similar to some closed-basin sand plain mesqsee sand plain basin marshes).

CHARACTERISTIC VEGETATION Vegetation may includd.eersia oryzoideg(rice cut grass)Glyceria
borealis (northern mannagrass}leocharis palustrifcommon spikesedge) and other spikesedge species,
Lindernia dubia (yellow-seeded false pimpernekgratiola aurea (golden hedge-hyssopBidens spp.
(beggar-ticks)Hypericum borealénorthern St. John’s-wort), arg8lum suavéwater-parsnip).

CLASSIFICATION CONFIDENCE 2—3

DisTRIBUTION: This community is found throughout the state. Gegdmples occur along the Merrimack
River (Concord) and in the Dame Road vicinity (Dant).

SOURCES NHB field surveys.

Enmer gent mar shes

Emergent marshes are characterized by spongy-tisseennial emergent species in semi-permanently
flooded settings. Floating and submerged aquatcisp are often intermixed with the dominant emetrge
vegetation. These marshes occur on muck, peatinarah soil.

Characteristic plants includ&choenoplectutabernaemontan{soft-stemmed bulrush}. pungens(three-
square bulrush)Eleocharisspp. (spikesedgesjuncus militaris(bayonet rush)Typha latifolia (broad-
leaved cattail), Sparganium americanun{American bur-reed),Pontederia cordata(pickerelweed),
Peltandra virginica (green arrow-arum)Sagittaria latifolia (common arrowhead)Potamogetonspp.
(pondweeds)Nuphar variegata(bullhead pond-lily),Nymphaea odoratgwhite water-lily), Utricularia
spp. (bladderworts),Elodea spp. (waterweeds)Vallisneria americana (tape-grass),Lemna spp.
(duckweeds)Brasenia schreberfwater-shield), an®yriophyllum humilglow water-milfoil).

Some rare species that may be found in emergerghesrincludeSparganium eurycarpurgreat bur-
reed¥, S. androcladunfbranched bur-reetl) andBidensbeckii (Beck's water-marigold)

A variety of wetland birds frequent these marsimetuding red-winged blackbirdA@elaius phoenicelis
pied-billed grebe Rodilymbus podiceps Virginia rail (Rallus limicolg, marsh wren Cistothorus
palustrig, and various waterfowl.

* Emergent marsh (S5)

GENERAL DESCRIPTION Emergent marshesare semi-permanently flooded herbaceous wetlanils w
seasonably variable water levels. They occur througthe state, and are characterized by herbaceous
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plants with spongy tissue (aerenchyma) emergingra@libe surface of the water. In most years, they
remain inundated by shallow to moderately deep mtat®ughout the growing season (generally less tha
3 ft. of water). During drought years, water levetgy drop below the surface in relatively shallow
examples.

This community occurs on silt and fine to mediuraiged sand or muck along streams, rivers, lakeas$, an
ponds. Scattered patches of fibric organic materi@lcommon. The substrate is often partially egddsy
mid-growing season and is inundated by shallow waie most of the rest of the season. On low- to
moderate-energy shores, plant height is relatil®lyand the soil is typically fine to medium-grathsand.

On lower-energy shores, taller plants may occuh Wit low-growing species. Low-energy shorelined th
are exposed for longer periods are classified asdme marshes (see previous group of communities).
Infrequently exposed zones with deeper water agsidled asquatic bedcommunity.

CHARACTERISTIC VEGETATION The community is dominated by aerenchymatous (spotigsue)

herbaceous plants that emerge above the surfate ofater. These includ&parganiunspp. (bur-reeds),
Sagittaria latifolia (common arrowhead)Peltandra virginica (green arrow-arum)Pontederia cordata
(pickerelweed), Typha latifolia (broad-leaved cattail), Juncus spp. (rushes), Schoenoplectus
tabernaemontan(soft-stemmed bulrush}. subterminaligwater bulrush), an@®ulichium arundinaceum
(three-way sedge). Floating-leaved aquatics that Ineapresent includBlymphaeaodorata (white water-

lily), Nuphar variegata(bullhead pond-lily), Potamogetonspp. (pondweeds), anttricularia spp.

(bladderworts). The combination of species at @milcation depends on factors such as water deyth
amplitude of water level fluctuations.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community is found statewide. Good examples loa found along the Blackwater
River (Salisbury) and the Merrimack River (Concord)

SOURCES NHB field surveys.

* Cattail marsh (S4)

GENERAL DESCRIPTION This community is dominated biyyphalatifolia (broad-leaved cattail), to the near
exclusion of other species. It is found in openifsmsalong small stream drainageways, and in predec
depressions or backwater areas of lakes, ponds;ivaerd. Soils may be mucky organic, or mineralhwvat
high organic content. This community is season@lgemi-permanently flooded, with saturated saild a
water levels remaining at or above the ground serfgear round. Dead thatch from the previous year’s
growth can form a thick ground cover in well-dey®d clonal standS.ypha angustifolignarrow-leaved
cattail) also occurs in fresh and brackish marshroanities associated with basins and rivers.

Birds that breed in cattail marshes include Ameribétern, least bittern, sora, Virginia rail, manaren,
swamp sparrow, red-winged blackbird, common moagrbhed several species of waterfowl.

CHARACTERISTIC VEGETATION Broad-leaved cattail is dominant and can excludglpell other species or
may co-dominate with other herbs and shrubs. Nafteawwed cattail and/oTypha x glauca(glaucous
cattail) can locally dominate as well. Associateayninclude Carex stricta (tussock sedge)Scirpus
cyperinus (woolly bulrush), Glyceria spp. (mannagrassesf;alamagrostis canadensigbluejoint),
Phragmites australigcommon reed)Sparganium americanurfAmerican bur-reed)L.ythrum salicaria
(purple loosestrife)L.emna minor(common duckweed),ycopus uniflorus(northern water-horehound),
Lysimachia terrestrifswamp yellow-loosestrife)Acer rubrum(red maple) seedlings and saplings, and
several species of shrubs includiBgiraeaalba var. latifolia (meadowsweet)lex verticillata (common
winterberry), Vaccinium corymbosunthighbush blueberry)Viburnum dentatumvar. lucidum (smooth
arrowwood), and.yonia ligustrina(maleberry).
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VARIANTS: Two variants are described.
1. Typic variant: As described above.

2. River channel variant: Cattail marshes immediately adjacent to rivers iafeienced by river
flooding and alluvial soils and may support a diffe array of species. More sampling is required
to determine whether river channel cattail marsaes distinct from others. Infrequent species
include purple loosestrifel.udwigia palustris (common water-primrose)Pontederia cordata
(pickerelweed) Nymphaea odoratdwhite water-lily), Sagittaria latifolia (common arrowhead),
Myriophyllum spp. (water-milfoils),Elodea canadensidccommon waterweedQnoclea sensibilis
(sensitive fern),Mimulus ringens(Allegheny monkey-flower) Scutellaria lateriflora (mad dog
skullcap),Cardamine pensylvanicgeennsylvania bitter-cres§pehmeria cylindricdgsmall-spiked
false nettle)Glyceria striata(fowl mannagrass), arteleocharis acicularigneedle spikesedge).

CLASSIFICATION CONFIDENCE 1-2

DisTRIBUTION: Cattail marshes occur throughout the state at tbowmadderate elevations. A good example
of the typic variant occurs along Crommet Creekrtiam). A good example of the river channel variant
can be found along the Connecticut River (Hinsdale)

SOURCES NHB field surveys; Nichols et al. 2001.

* Bayonet rush emergent marsh (S2)

GENERAL DESCRIPTION Bayonet rush emergent marsheemain inundated for most or all of the growing
season, although dry periods expose upper portibtiee marsh. They are dominated by moderate tealen
stands ofJuncusmilitaris (bayonet rush) emerging from lake and river wateer 2 ft. deep at times.
Bayonet rush is densest in water that is less 1heindeep late in the season. Along shallow ldkeres,
these stands can extend out 100 ft. or more.

This community occurs in shallow waters of pondskek, and rivers with sandy bottoms or with thin
organic layers over sand.

CHARACTERISTIC VEGETATION Bayonet rush is dominant. A common associate (sufthnt in some
examples) isSchoenoplectus pungefthree-square bulrush). Other common species dedRontederia
cordata (pickerelweed),Nymphoidescordata (little floating-heart),Lobelia dortmanna (water lobelia),
Braseniaschreberi (water-shield),Utricularia spp. (bladderworts)Myriophyllum spp. (water-milfoils),
Sparganiurrspp. (bur-reeds), ar@lyceriaborealis(northern mannagrass).

Species within the upper portion of stands wheeewiater may draw down later in the summer include
Gratiola aurea (golden hedge-hyssop),ysimachia terrestris (swamp yellow-loosestrife)Persicaria
hydropiperoidegmild water pepper)Triadenumvirginicum (Virginia marsh-St. John's-wortigriocaulon
aquaticum (seven-angled pipewort)Pulichium arundinaceum (three-way sedge)Eleocharis spp.
(spikesedges)uncuspelocarpugbrown-fruited rush), an@oleataenidongifolia (redtop-panicgrass). The
invasiveLythrumsalicaria (purple loosestrife) also may be present.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is found along sandy shorelines omes lakes and rivers in central and
southern New Hampshire. Good examples include tesip@e River (Freedom and Effingham) and
Massabesic Lake (Auburn and Manchester).

SOURCES NHB field surveys.
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Aquati c beds

Additional information is needed to better descilg@atic beds at the community level in New Hangshi
Differentiation of types will likely relate to watelepth and periodicity, flood-energy and organiatter
accumulation, and waterbody nutrient status. Soypest of aquatic beds have been more thoroughly
sampled, such as those found along sandy pondsshoik in closed-basin sand plain marshes, and are
described as specific natural communities (seeetBestions for descriptions.)

* Aquatic bed (S5)

GENERAL DESCRIPTION This is a broadly defined community dominated mafing-leaved and submersed
herbaceous species. It occurs in quick water sseard shallow quiet water areas of ponds, lakdmws,
streams, and rivers. Water depths typically arleadt 2—3 ft. in mid-late summer or shallower bemi
permanently to permanently flooded. Emergent marsire treated separately and include vegetation of
littoral zones consisting primarily of emergentheat than floating or submersed species and haverwat
depths generally less than 2-3 ft.

CHARACTERISTIC VEGETATION Common species includéuphar variegatgbullhead pond-lily) Brasenia
schreberi(water-shield) Nymphoides cordatdittle floating-heart),Utricularia vulgaris ssp.macrorhiza
(greater bladderwort)Lemna minor(common duckweed)Spirodela polyrhiza(common duck-meal),
Wolffia columbiana(Columbian water-meal)Vallisneria americana(tape-grass),Potamogetonspp.
(pondweeds), andyriophyllum spp. (water-milfoils). Less frequent aBchoenoplectusubterminalis
(water bulrush)Ranunculus aquatilivar. diffusus(white water crowfoot), an@eratophyllum demersum
(common hornwort).

Some rare floating-leaved or submersed aquaticiepdound in quiet, relatively deep water or along
shallow shores of rivers or ponds include sev@matiamogetorspp. (pondweeds; see NH Heritage rare
plant tracking list),Hippuris vulgaris (common mare’s-taif), Bidensbeckii (Beck's water-marigold)
Sagittaria cuneatanorthern arrowheatl) Lemna valdiviana(pale duckweed) L. trisulca (ivy-leaved
duckweedy, Isoetes engelmanriiengelmann’s quillwort), andl. lacustris(lake quillwort).

VARIANTS: Two variants are described.

1. Quiet water variant: This is the typic variant. It occurs in shalloguiet water areas of ponds,
lakes, oxbows, streams, and rivers. Free-floasogmerged, and floating-leaved rooted vegetation
are common. Characteristic species are describ@geab

2. Quick water variant: A lower cover of free-floating species occurghis variant in moderate to
quick water streams. It is characterized by subeteand floating-leaved rooted vegetation such as
Potamogeton nodoskng-leaved pondweet))other pondweeds (e.®, foliosus* P. gramineus
and P. richardsonii®), Ranunculusaquatilis var. diffusus (white water crowfoot)|soetesspp.
(quillworts), and other species.

CLASSIFICATION CONFIDENCE 2

DiSTRIBUTION: This community is found statewide. Good examplesupdin Pawtuckaway State Park
(Nottingham), along the Lamprey River (Epping), améxbows along the Blackwater River (Salisbury).

SOURCES NHB field surveys; Sperduto and Crow 1994,

Open seepage narshes

Seepage marshes are wetlands with a reliable safirgeoundwater seepage (i.e., soligenous) that als
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appear to be influenced to some extent by waten fstream overflow (limnogenous) and upland runoff
(topogenous) sources. For soils, they typicallyehsivallow organic material over mineral substrefesne
have moderately deep organic matter, however, aadransitional to open peatland communities. They
are distinguished from open peatland communitieshlying a robust herbaceous layer that includes
minerotrophic forbs.

* Herbaceous seepage marsh (S3)

GENERAL DESCRIPTION These marshes occur in association with groundvaiseharge zones near upland
borders of various wetland types, in headwatertjpos, along stream drainages (including the iatfof

a drainage with a larger marsh), or in other avelasre groundwater discharge is prominent. They tend

be larger than forest seeps and do not have dismgmitree canopy cover except along the bordftsle
these communities are technically still marshesy thre really intermediate between fens and marshes
both floristically and environmentally. They comtaa mixture of graminoids, forbs, and ferns inchgdi
indicators of seepage and minerotrophic conditi®@mne examples also have a moderate cover of alder
and may be successionalaidler wooded feror alder seepage thicket

Soils consist of shallow peat or fibric muck orgalayers over silt or silty muck. Mosses may berataunt

but Sphagnunis generally absent. Examples of seepage marsimisdted byCarex lacustriqlake sedge)
are described aske sedge seepage marsh&pils tend to be shallow fibric peats or muckegrosilty

muck, silt, or silty sands. In four examples, pldsge from 5.5 to 6.3, indicating subacid to circentnal

conditions.

CHARACTERISTIC VEGETATION Dominant species indicative of seepage or minegpbim conditions
include Onoclea sensibilis(sensitive fern) (high frequency among known exas)y lake sedge,
Eutrochiummaculatum(spotted Joe-Pye weed)smundaregalis var. spectabilis(royal fern), Thelypteris
palustris var. pubescengmarsh fern) Symplocarpus foetidugkunk-cabbage)Micranthespensylvanica
(swamp small-flowered-saxifrage), an@arex scabrata(eastern rough sedge). Other minerotrophic
indicators are usually present in lower abundamekraay includePackeraschweinitziangNew England
groundsel),Hydrocotyle americangAmerican marsh-pennywortf;hrysosplenium americanufgolden-
saxifrage) Impatiens capensipotted touch-me-notMenthacanadensigAmerican wild mint),Chelone
glabra (white turtlehead)Lysimachia terrestrigfswamp yellow-loosestrife)Carex stipata(awl-fruited
sedge)C. leptalea(bristly-stalk sedge);. prasina(leek-green drooping sedg&quisetum fluviatilériver
horsetail), androxicodendron vernixpoison-sumac). Other occasionally abundant speoiticative of at
least weakly minerotrophic conditions may incl&anphyotrichurpuniceum(purple-stemmed American-
aster),Comarumpalustre (marsh-cinquefoil)Carex lasiocarpa(wire sedge)Calamagrostis canadensis
(bluejoint), Equisetum arvensfield horsetail), andGpiraeaalba var. latifolia (meadowsweet). Common
meadow marsh plants may be present as well, imgu@arex lurida (sallow sedge). Mosses include
Mniumspp. andPhilonotis fontanaamong many others.

CLASSIFICATION CONFIDENCE 2—3

DisTRIBUTION: This community is broadly distributed but interraittly documented in the state. Good
examples occur in College Woods (Durham), WeekseSRark (Lancaster), and south of Ossipee Lake
(Ossipee).

SOURCES NHB field surveys.

* Lake sedge seepage marsh (S3)

GENERAL DESCRIPTION This is a narrowly defined but relatively commompeayof seepage marsh, which
occurs as small patches or bands between emergarshes and swamps or uplands. It is strongly
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dominated byCarex lacustris(lake sedge), a tall plant that spreads by rhizoares dominates slightly
sloping marsh areas with reliable groundwater sgema those saturated by perennial near-surfage flo
including those by in-flow and out-flow portions wiarshes.

Soils are typically silty with a shallow muck layender a thick thatch of dead sedge leaves.

CHARACTERISTIC VEGETATION Carex lacustris(lake sedge) dominates, but many other speciee mor
frequent inherbaceous seepage marshasy be present. These inclu@aoclea sensibiligsensitive fern)
(high frequency among known exampleR)elypteris palustrivar. pubescenégmarsh fern)Typha latifolia
(broad-leaved cattail)Calamagrostis canadensigbluejoint), Lysimachia terrestris(swamp yellow-
loosestrife) Carex utriculata(swollen-beaked sedgddpehmeria cylindricgsmall-spiked false nettle), and
Impatiens capensipotted touch-me-not), among numerous others.m@mmmeadow marsh plants may
be present as well, includir@arex lurida(sallow sedge). Woody species suchhasr rubrum(red maple)
and Toxicodendron radicanépoison-ivy) may occur in low abundance. Mossesuithe Mnium spp. and
Philonotis fontanaamong many others.

CLASSIFICATION CONFIDENCE 2—3

DisTRIBUTION: This community is broadly distributed but interraiitly documented in the state. Good
examples occur in Pawtuckaway State Park (Nottimjrend at Great Bog (Portsmouth).

SOURCES NHB field surveys.

Shrub thickets (non-peatland types)

These shrub thickets occur on mineral soils or-@letiomposed organic soils, in open- and closedibasi
settings (including oxbows). They lack a number abfaracteristics that distinguish shrub thicket
communities that are found in peatlands, includitegep peat soils, abundant peat mosses, prominent
medium-height heath shrub layer, and other peatliagidator species. See alsweet gale - alder shrub
thicket described in the Sandy Pond Shore section.

* Highbush blueberry - winterberry shrub thicket (S4)

GENERAL DESCRIPTION This is a common and widespread tall shrub thicdkehmunity found in small,
open basins, closed sand plain basins, and sebs@inalded zones within larger wetlandgaccinium
corymbosunghighbush blueberry) antex verticillata (common winterberry) are the dominant shrubs.

Soils are mostly mineral, and vary in organic cahten some settings, leaf litter covers the soiface and
bryophytes and herbs are in low abundance. In aéitings this community can grade into tall shiiers
with organic soils.

This community is distinguished from tall shrub th&@d types by the absence of deep peat soils,daimiin
peat mosses, and the presence of a prominent mddiight heath shrub layer and other peatland
indicators such aBicea marianablack spruce) an8arracenia purpuregpurple pitcherplant).

CHARACTERISTIC VEGETATION Dominant shrubs include common winterberry andighibush blueberry.
Seedling and sapling sizédter rubrum(red maple) are often present. Herbs are typicarce but may
include Osmundastrum cinnamomeuf@innamon fern),Osmundaregalis var. spectabilis (royal fern),
Thelypteris palustrivar. pubescengmarsh fern)Lycopus uniflorugnorthern water-horehound), and a few
others. Somewhat more minerotrophic examples mayagvSalix spp. (willows), Alnus spp. (alders),
Viburnum nudumvar. cassinoides(withe-rod), andCephalanthus occidentalibuttonbush) in low to
moderate abundance (never dominant). Dominance uttoribush indicates the seasonally to semi-
permanently floodetuttonbush shrublanccommunity.

VARIANTS: Two variants are presently recognized:
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1. Typic variant: As described above.

2. Dense sand plain basin marsh variantThis variant occurs in more nutrient-poor settisgsh as
around the margins of sand plain marshes in clbssihs. Lyonia ligustrina (maleberry),
Chamaedaphne calyculatdeatherleaf), llex mucronata (mountain holly), Aronia floribunda
(purple chokeberry)A. melanocarpgblack chokeberry), anBhododendron canadengdiodora)
are characteristic of this variant.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is found throughout southern andreg™NH. Good examples of the typic
variant occur on the Army Corps of Engineers’ Hopén-Everett Lakes property (Weare) and Grassy
Pond (Litchfield).

SOURCES NHB field surveys.

* Alder seepage thicket (S3)

GENERAL DESCRIPTION This tall shrub swamp occurs in nutrient-enrichettisgs within depressions and
on slopes fed by groundwater seepage. Alders daenioeer a diverse and moderately well-developed
herbaceous layer of species indicative of minemalckment or groundwater seepage. Mineral soil& wit
shallow muck layer are typical in this communitgdeaare saturated or seasonally saturated.

CHARACTERISTIC VEGETATION Alnus incanassp. rugosa (speckled alder) is the dominant tall shrub,
forming a canopy that can vary from dense to mddbr@apen. The herb layer is diverse, and can delu
Caltha palustris(marsh-marigold) Chrysosplenium americanuifgolden-saxifrage)lmpatiens capensis
(spotted touch-me-notJiarella cordifolia (foam-flower),Carex gynandrgnodding sedge)Glyceriaspp.
(mannagrassesf;alamagrostis canadens{bluejoint), andOnoclea sensibiligsensitive fern), as well as
numerous other herbs and mosses generally abspeailands.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community can be found throughout New Hampgshiout is more frequent in the
northern part of the state. Good examples occiBoaith Bay Bog (Pittsburg) and Coleman State Park
(Stewartstown).

SOURCES NHB field surveys.

* Buttonbush shrubland (54)

GENERAL DESCRIPTION This community occurs in small basins and oxbowdsowith standing water
present for most or all of the growing season. passistence of standing water throughout much ef th
growing season limits shrub and herb diversitys Hlominated by ephalanthus occidental{®uttonbush),
perhaps the most flood-tolerant deciduous shrubléew Hampshire. While this community is typically
flooded, exposed soil is periodically required Battonbush regeneration. Buttonbush can also bedfou
with other shrubs and herbs along lake and pondyimarand slow-moving streams. These wetlands
provide brood cover for wood duck&ix sponsa

This community can occur in basins on glacialttihit are characterized by well-decomposed organiis, s
perched water tables, and seasonally to semi-pemtignflooded hydrology. However, some examples
occur on alluvial soils in oxbow depressions thrat@eriodically inundated by riverbank overflow.

CHARACTERISTIC VEGETATION Buttonbush typically dominates with a moderate emsge cover. Other
characteristic species includecer rubrum(red maple),UImus americanal/American elm),Vaccinium
corymbosum(highbush blueberry)Alnus incanassp.rugosa(speckled alder)llex verticillata (common
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winterberry), Rosa palustrig(swamp rose)Chamaedaphne calyculatgeatherleaf),Kalmia angustifolia
(sheep laurel)Yiburnumdentatumvar. lucidum (smooth arrowwood)Thelypteris palustrivar. pubescens
(marsh fern)Osmundaegalis var. spectabilis(royal fern),Osmundastrursinnamomeunicinnamon fern),
Lycopus uniflorus(northern water-horehound), ard/simachia terrestris(swamp yellow-loosestrife).
Many of the shrubs mentioned above may occur witatgr cover on drier basin margins or other
relatively higher ground in the wetland. Pioneersses often grow on the stems of buttonbush near the
water line.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community type is widespread in the statedpgarently most abundant in central and
southern New Hampshire. Good examples can be faun8tratham Hill Park (Stratham), along the
Blackwater River (Salisbury), and on Beaver Broasdéciation land (Hollis).

SOURCES NHB field surveys.

SANDY POND SHORE, CLOSED - BASIN, AND SAND DUNE SETTI NGS

The following communities occur in sand plain se within pond shores, closed-basins, and intesldun
swales. They are distinguished from typical limnoges wetlands on the basis of their unusual geoniorp
settings, floristic composition, and more broadlycfuating water levels. Vertical water fluctuatso(due
to precipitation, evapotranspiration, and grounawétvel changes) characterize the hydrology isetde
basin marshes and interdunal swales (e.g., no tjemaus influence). Soils are seasonally to perntgnen
flooded, and comprised of fine mineral or organiatenials over sand or silt. Many of these commasiti
harbor plants restricted to or concentrated inAtiantic coastal plain region.

Sandy pond shore settings

* Sweet gale - alder shrub thicket (S3)

GENERAL DESCRIPTION This temporarily flooded shrub community usuallyni@ a narrow zone at the
upland edge of pond shores or along the side amdbtcsandy ice-berms formed on large lakes. It is
characterized by a mixture of tall and medium shrutith lesser amounts of dwarf shrubs and herbs. T
species composition is more diverse thaghbush blueberry - winterberry shrub thickets

Soils are variable, consisting of sand or sandgradel, inter-bedded sand and peat turf, or sanggkron
open pond shore beach ridge or upland edge. They steallow hemic O horizons (0-13 cm), variable A
horizons (0-55 cm), with sand and gravel depositdeipths of over 1 m. One location within an exampl
of this community has over 1.3 m of peat at théasar.

CHARACTERISTIC VEGETATION Diagnostic species occurring with high frequencg/an abundance and
that are absent or infrequent in dehighbush blueberry - winterberry shrub thicketaclude Myrica gale
(sweet gale)Alnus incanassp.rugosa (speckled alder)A. serrulata(smooth alder)Clethra alnifolia
(sweet pepperbushipiraea tomentosé&osy meadowsweet)/iburnum nudunvar. cassinoidegwithe-
rod), V. dentatumvar. lucidum (smooth arrowwood)Vaccinium macrocarpor{large cranberry), and
Osmundaregalis var. spectabilis (royal fern). Other, less frequent species incl@@idago rugosa
(wrinkle-leaved goldenrod),Symphyotrichumracemosum (small white American-aster) Euthamia
graminifolia (common grass-leaved-goldenro@noclea sensibiligsensitive fern),Panicum virgatum
(switch panicgrass)carex strictavar. strictior (small tussock sedge), ar@l scoparia(pointed broom
sedge)Some of these less frequent species are also fauadjacent (lower) zones occupied by thvig-
rush sandy turf pond shoreommunity.

CLASSIFICATION CONFIDENCE 2
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DisTRIBUTION: This community is found in central and southern MHgood example occurs along the
south shore of Ossipee Lake (Ossipee).

SOURCES Sperduto 1994b; Sperduto 2000c.

» Twig-rush sandy turf pond shore (S1)

GENERAL DESCRIPTION This is a structurally diverse community that oscan sandy lake shores in south-
central New Hampshire. Robust and stress-tolerpaties such a€ladium mariscoidegtwig-rush),
Euthamiaspp. (grass-leaved-goldenrodSarex stricta(tussock sedge)C. lasiocarpa(wire sedge), and
Calamagrostis canadensibluejoint) grow on sandy, organic turf mats betweshrub communities and
open water or sand beach. Wave and ice action raraipent disturbance forces here, but they are less
severe than ibulblet umbrella sedge open sandy pond sharelwater lobelia aquatic sandy pond shore
communities, which occur slightly lower on the s#iore and have much lower percent covers of
vegetation. This community is similar tneadow beauty sand plain marshut contains more robust,
rhizomatous, stress-tolerant graminoids, has onlgparse Sphagnumpresence, and is much more
compositionally and structurally diverse. Numerapgcies of coastal plain distribution are foundhiis
community.

The sandy peat mats have drastically diminishezize at Ossipee Lake where the larger of two exasnpl
occurs for this very rare community type in New Hbesfnire. The primary cause for this loss is likedg t
result of water levels being maintained at a higheel over the past several decades, driving veati®on
higher onto the shore. The few sandy peat matsdimadin today occur adjacent to shrub communities a
mostly lack twig-rush. These remnant patches folynercupied less exposed portions of the sandy peat
mats. In the past, twig-rush was abundant on ther g@ortions of these mats (now eroded away), beee

of the few species tolerant of moderate levels afavaction.

Near the surface, soils consist of alternating eygé sandy peat mats and sand. Sand typically iiztes
below 50 cm, but in some cases is interbedded @nigfanic layers to a depth of over 1 m. This deeper
layering of sand, muck, and peat attests to themhjo nature of the environment this community oscur
in.

CHARACTERISTIC VEGETATION Species common in this community are twig-rusbthamia graminifolia
(common grass-leaved-goldenrod), the state-Earearoliniana(coastal plain grass-leaved-goldenrod)?,
tussock sedge, wire sedge, bluejoint, &f@tcinium macrocarpotflarge cranberry). Species frequently
found in low abundance includéiola lanceolata(lance-leaved violet)Galium tinctorium (stiff three-
petaled bedstrawBidens frondosgDevil's beggar-ticks),.ycopus uniflorugnorthern water-horehound),
Sagittaria latifolia (common arrowheadRanicum virgatum(switch panicgrassMuhlenbergia uniflora
(bog muhly), Glyceria canadensis(rattlesnake mannagrassgchoenoplectugpungens (three-square
bulrush), Dulichium arundinaceumn(three-way sedge):leocharis tenuigslender spikesedgeliyperus
dentatus(bulblet umbrella sedgejpiraea tomentos@osy meadowsweet), aMdyrica gale (sweet gale).
Peat mossesphagnunspp.) are occasional.

Lycopodiella appressdappressed bog-clubmoss)* amdoserpinaca pectinat{comb-leaved mermaid-
weed¥ are two rare species known from this communityOatipee Lake. At Lake Massasecum, the
globally rareSclerolepis uniflorgsclerolepisy washes into this community from deeper water laddhit

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Occurs on sandy shores of a few lakes in south-aleNew Hampshire. A remant example
can be found at Ossipee Lake (Ossipee).

SOURCES Sperduto 1994b; Sperduto 2000c.
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* Bulblet umbrella sedge open sandy pond shore (52)

GENERAL DESCRIPTION This natural community consists of sparsely vegetdbwer sandy shores of
medium to large lakes and ponds subjected to regudae and ice disturbance and with little to ngamic
matter accumulation. It is often discontinuous glamd interspersed with unvegetated sand beacl. Wit
several species of coastal plain distributiors gimilar tomeadow beauty sand plain marsimdtwig-rush
sandy turf pond shorgbut has a much lower total percent cover thdreejtcontains a greater prominence
of ruderals, and lacks the robust graminoids oftttig-rush community. Short, clumped graminoids and
rhizomatous forbs and graminoids dominate, alorth wiiamerous native ruderals.

CHARACTERISTIC VEGETATION Cyperus dentatugbulblet umbrella sedgejluncus pelocarpugbrown-
fruited rush) (rhizomatous)iola lanceolata(lance-leaved violet), anBidens frondosgDevil's beggar-
ticks) are nearly constant and vary from low to emate abundance. Other frequent species include
Symphyotrichunracemosum(small white American-asterfuthamia caroliniana(coastal plain grass-
leaved-goldenrod)*E. graminifolia (common grass-leaved-goldenro@ratiola aurea (golden hedge-
hyssop), Triadenum virginicum(Virginia marsh-St. John's-wortEriocaulon aquaticum(seven-angled
pipewort), Panicumspp. (panicgrasses; seven species; annuals aednpas), Agrostis scabra(rough
bentgrass)Carex scoparia(pointed broom sedge), arttleocharis tenuigslender spikesedge). Frequent
annuals includeAgalinis paupercula (small-flowered agalinis)Bidens discoidegsmall beggar-ticks),
Erechtites hieraciifolius(American burnweed), and sometimes, on wetter 85 lexposed sections,
Eleocharis acicularigneedle spikesedge).

One basin contains the rare coastal plain spe8absria reticularis(netted nutsedge)(disjunct from
southeastern Massachusetts), and other rare specieding Euthamia caroliniana(coastal plain grass-
leaved-goldenrod)andLinderniadubiavar.anagallidea(unpretentious yellow-seeded false pimpernel)

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Occurs on both free-flowing lakes and those wittifieially elevated water levels (e.g.,
Lake Massabesic, Manchester) in central and sautiew Hampshire.

SOURCES Sperduto 1994b; Sperduto 2000c.

* Water lobelia aquatic sandy pond shore (S2)

GENERAL DESCRIPTION This natural community occurs in shallow water emwments of sandy pond
shores characterized by a permanently inundatéuteomittently exposed flood regime and regular &vav
and ice disturbance. Most examples are charactetigea very low percent cover of aquatic, rosette-
forming, stress-tolerant species (including “Isdgt)] and various floating and submersed species and
submersed forms of normally emergent vegetatiomei®¢ examples occur in protected coves or interior
pools ontwig-rush sandy turf pond shoremats and have a much higher percent cover of aget
particularly of floating-leaved aquatics more s#@msito wave disturbance along exposed shores.

CHARACTERISTIC VEGETATION Component species are described in the variantsvbel
VARIANTS: Two discernable variants are recognized, althowghesoverlap is evident between them:

1. Pondweed - pickerelweed variant This variant is characterized primarily by floggtleaved and
aerenchymatous aquatics, includifgtamogeton epihydrugibbon-leaved pondweedp, natans
(floating pondweed)Pontederia cordatgpickerelweed), an&parganium americanuifAmerican
bur-reed). Cover varies from very low to moderateigh in coves. One of these pond shores
supports New Hampshire's only populationSzfierolepis uniflorgsclerolepis).

2. Rosette stress-tolerant Isoetid variant This variant has a lower frequency and abundarice
floating-leaved aquatics and much higher frequeaog abundance of rosette stress-tolerant
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species. The community is only intermittently exgabstypically as a narrow band at or near the
water level line, with all or a portion of the veged zone staying inundated during moderately
high water years. Characteristic species inclEti@caulon aquaticum(seven-angled pipewort)
(sparse to abundant),obelia dortmanna(water lobelia), Isoetes tuckermani{Tuckerman’s
quillwort) and otherlsoetes Schoenoplectupungens(three-square bulrush)jtricularia gibba
(creeping bladderwort), and submersed aquatic foohsSagittaria graminea(grass-leaved
arrowhead),Gratiola aurea (golden hedge-hyssop)luncus pelocarpugbrown-fruited rush),
Eleocharis acicularigneedle spikesedge), and American bur-reed.

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Found in shallow water environments of sandy pdmates characterized by a permanently
inundated to intermittently exposed flood regime asgular wave and ice disturbance. Good exampées a
found at White Lake State Park (Tamworth) and Lslieessabesic (Manchester and Auburn).

SOURCES Sperduto 1994b; Sperduto 2000c.

* Montane sandy pond shore (S1)

GENERAL DESCRIPTION This community occurs in narrow, peaty sand zot@sgasand or gravel pond and
lake shores in the mountains and northern New Haimgd ow nutrient levels, fluctuating water, andth
disturbance create stressful environmental conmditi’Wave-wracked shorelines often support a mix of
short, stress-tolerant marsh and fen plants.

CHARACTERISTIC VEGETATION Typical species includ&uthamia graminifolia(common grass-leaved-
goldenrod) Drosera intermedidspatulate-leaved sundew)ncusspp. (rushes)Xalamagrostis pickeringii
(Pickering’s reed grassy. canadensigbluejoint), Agrostis scabrgrough bentgrassf;arex echinatgstar
sedge),C. lenticularis (lake shore sedgeX;. cryptolepis(northeastern sedgelycopodiella appressa
(appressed bog-clubmoss)*, and a thin layer oludisince-tolerant peat mosses. Coastal plain ptets
absent.

CLASSIFICATION CONFIDENCE 2—3

DISTRIBUTION: This community occurs in the mountains and nortHdew Hampshire. Good examples
occur at Gentian Pond (Success), Greeley Ponderthiore), Umbagog Lake (Errol), and Lily Pond
(Livermore).

SOURCES Sperduto et al. 2000a.

Sand pl ain cl osed-basin nmarsh settings

* Meadowsweet - robust graminoid sand plain marsh (S354)

GENERAL DESCRIPTION This is a broadly defined, seasonally flooded comityifound in closed-basins on
sand plainsSpiraea albavar. latifolia (meadowsweet) dominates, with lesser amount€arkx stricta
(tussock sedge) an8icirpus cyperinugwoolly bulrush). The vegetation is taller than etherbaceous
basin marsh types, and the composition is remintsziea fen. The growth of peat mosses is protificing

wet periods, which can last for years, but decortiposduring drawdown periods precludes the buitd-u
of organic matter. Robust perennial graminoid aretliom shrub associates vary among examples but
consist almost entirely of common, widespread weklapecies with affinities to seasonally floode@mpo
fens and alluvial meadow marshes.

This community has shallower peat and muck horizéme&er sand) compared to fens, more broadly
fluctuating water levels than both fens and alllviearshes, and no over-bank or surface water flow-
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through typical of alluvial marshes. It is typigapositioned between drier tall shrub thickets a&adous
wetter, short graminoid and forb communities.

Soils are mostly shallow peat (5 cm) and shallomdganuck A horizons (5—20 cm) over sabudilichium:
dominated examples have peat up to 50 cm over &r30f mucky sand over sand.

CHARACTERISTIC VEGETATION Meadowsweet is frequent and often a domin&phagnummoss is
abundant (mostlgphagnum cuspidatynRobust, cespitose (tussock-forming), and rhizoos perennial
graminoids are constant as groups. Rhizomatousespeclude frequerbulichium arundinaceunthree-
way sedge)aerenchymatous) and tussock sedge, and occasiamak lasiocarpa(wire sedge) andC.
utriculata (swollen-beaked sedge). Cespitose species incl@lgceria canadensis (rattlesnake
mannagrass)Calamagrostis canadensi®luejoint), and woolly bulrushvaccinium macrocarpoiflarge
cranberry) andChamaedaphne calyculatgeatherleaf) are the only other occasional shrugsimachia
terrestris (swamp yellow-loosestrife) is a near constantom Bbundance, but other forbs are sparse and
mostly represent spill-over from adjacent zonBstee-way sedge - mannagrass mudflat marshares
some species with this community, but has much fssagnummoss and meadowsweet, very few
tussock-forming graminoids, and more short grangds@ind forbs.

One occurrence of this community forms an unusasbeiation for the state. It consists of a dense tw
acre stand of solid three-way sedge 8pthagnum cuspidatuta the near exclusion of all other vegetation,
with a patch ofGlyceria acutiflora(sharp-flowered mannagrass)* shallow peat marsbni& small pool
area.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is limited to sand plain settingséntral and southern NH, particularly the
southern Merrimack River valley, seacoast, and fggssiareas. A good example is at Grassy Pond
(Litchfield).

SOURCES Sperduto 1994b; Sperduto 2000c.

* Meadow beauty sand plain marsh (S1)

GENERAL DESCRIPTION This is a seasonally to semi-permanently floodedroanity that forms in shallow
basins with sandy bottoms. It is dominated by shbizomatous sedges, forbs, and short clumped
graminoids, with an abundance $phagnum cuspidatunviany of the species characteristic of this type
have coastal plain affinities.

Ninety-five percent of the water input at New Hafmips's only known site for this community comes in
the form of precipitation, with the remainder frgroundwater inflow. Drawdowns usually occur by late
summer (earlier in dry years), stranding the agu&fhagnum cuspidatuias thin, dry mats on mucky
sand. From 1996-1999, water fluctuations averagé@ rh/year, with a maximum range of 2.2 m recorded
during the four-year period. Soils are shallow samdick (10—20 cm) over sand.

This community is somewhat similar twig-rush sandy turf pond shorandbulblet umbrella sedge open
sandy pond shoreHowever, it differs by a greater abundance ofrtsHizomatous and clumped sedges,
and fewer ruderals and tall graminoids. All threenenunities are rare and under threat in New Hameshi
Another similar community, théhree-way sedge - mannagrass mudflat marsttcupies approximately
the same topographic position as this communityh(lbegin ca. 0.75 m below the upland transitioni}, b
tends to have more organic matter accumulatiorhapesr driven by less dramatically fluctuating water
levels.

CHARACTERISTIC VEGETATION Dominant species includéleocharis tenuigslender spikesedgelRhexia
virginica (meadow beauty)Glyceria canadensigrattlesnake mannagrass), a8ghagnum cuspidatum
Frequent and locally abundant species incldiehantheliumacuminatumssp.spretum(spurned hairy
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rosette-panicgrassMuhlenbergia uniflora(bog muhly),Juncus pelocarpuérown-fruited rush)Cyperus
dentatus(bulblet umbrella sedgef;ratiola aurea(golden hedge-hyssopYijola lanceolata(lance-leaved
violet), Hypericum boreale(northern St. John’s-wort)Xyris difformis (bog yellow-eyed-grass), and
Eriocaulon aquaticunfseven-angled pipewort).

CLASSIFICATION CONFIDENCE 2
DisTrIBUTION: Known from only one site in the lower Merrimack Biwalley (Litchfield).
SOURCES Sperduto 1994b; Owen 1999; Sperduto 2000c.

* Three-way sedge - mannagrass mudflat marsh (S2S3)

GENERAL DESCRIPTION This is a densely vegetated, semi-permanently #dotmudflat” community
dominated by short forbs and graminoids (<0.65 Reriodic water level drawdowns produce mudflat
conditions with dense vegetation. In New Hampsthiris, restricted to mucky, closed sand plain bagn
central and southern parts of the state.

This community is wetter than and has a lower abood of tall graminoids comparedrteeadowsweet -
robust graminoid sand plain marsheandtwig-rush sandy turf pond shoresand a lower abundance of
ruderals and floating-leaved aquatics tpikesedge - floating-leaved aquatic mudflat marsh& higher
proportion of the species in this community hava@e general or northern distribution than the talas
plain species found imeadow beauty sand plain marstwig-rush sandy turf pond shoreandbulblet
umbrella sedge open sandy pond sha@mmunities. The community is commonly found jakbve the
wetterspikesedge - floating-leaved aquatic mudflat maistmmunity.

This community occupies approximately the same doguhic position asneadow beauty sand plain
marsh (both begin ca. 0.75 m below the upland transjtiddut tends to have more organic matter
production and accumulation, perhaps driven bydeamatically fluctuating water levels.

Soils have 20-110 cm (average=57 cm) of O horizith amuck A horizon over sand, gravel, or slightly
silty-gravelly sand. Moderate to deep muck soitstgpical, forming mudflat conditions during drawwen
periods.

CHARACTERISTIC VEGETATION Frequent characteristic species include the aeyematous (spongy-
tissued) Dulichium arundinaceum(three-way sedgejusually a dominant)floating-stemmed species
Glyceria borealis(northern mannagrass) amdrreyochloapallida (false manna grass); short rhizomatous
graminoids includingEleocharis palustris (common spikesedgek. flavescensvar. olivacea (yellow
spikesedge), anduncus pelocarpugbrown-fruited rush); and rhizomatous forbs inéhgdHypericum
boreale (northern St. John’s-wort),Triadenum virginicum (Virginia marsh-St. John's-wort)Viola
lanceolata(lance-leaved violet), andysimachia terrestrigswamp yellow-loosestrife). Tall graminoids are
occasional and in moderately low abundance, inolyd@arex vesicaria(lesser bladder sedge) ad
utriculata (swollen-beaked sedgeSphagnunmoss is occasional and in low abundance. Mudfiauals
are frequent as a group and occasionally abunbanhtnconsistent as to species. These inckigecharis
obtusa(blunt spikesedgefchoenoplectusmithii (Smith's bulrush)Lindernia dubia(yellow-seeded false
pimpernel), Bidens connata(purple-stemmed beggar-ticksi. frondosa (Devil's beggar-ticks), and
Erechtites hieraciifoliugAmerican burnweed).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Found on low elevation sand plains in closed-bagasticularly in the lower Merrimack
River valley, and sparingly on the seacoast andp@ssegions. Commonly found just abmsmkesedge -
floating-leaved aquatic mudflat marshes

SOURCES Sperduto 1994b; Sperduto 2000c.
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* Spikesedge - floating-leaved aquatic mudflat marsh (S1)

GENERAL DESCRIPTION This is an intermittently exposed, moderately tms#dy vegetated community
found on deep muck soils of closed basins, typichklow three-way sedge - mannagrass mudflat
marshes During draw-down periods, short rhizomatous grasids and forbs and mudflat annuals emerge
along with aerenchymatous species and “strandexditifig-leaved and submerged aquatic species. This
community occurs in wetter settings ththnee-way sedge - mannagrass mudflat marshesd also differs
from it by the absence of tall graminoids and aatgeabundance of floating and/or submersed aguatic
Soils consist of 50—-100 cm of muck (up to 73% orgamatter) over sand and/or gravel.

CHARACTERISTIC VEGETATION Perennial, short rhizomatous species inclideocharis flavescensvar.
olivacea(yellow spikesedgek. palustris(common spikesedgel, acicularis(needle spikesedge)uncus
pelocarpus(brown-fruited rush)Schoenoplectusorreyi (Torrey's bulrush)Hypericum borealgnorthern
St. John’s-wort),Gratiola aurea (golden hedge-hyssop), amersicaria hydropiperoides(false water-
pepper smartweed). The floating-stemmed graminGiyceria borealis (northern mannagrass) is
occasional. Characteristic and frequent mudflatuatsincludeEleocharis obtusdblunt spikesedge) and
Schoenoplectusmithii (Smith's bulrush)Panicumtuckermannii(Tuckermann's panicgras€)pleataenia
longifolia (redtop-panicgrassBidens connatdpurple-stemmed beggar-tick®, discoidegsmall beggar-
ticks), Eriocaulon aquaticunfseven-angled pipewortgparganium americanuii@merican bur-reed), and
Erechtites hieraciifoliuslAmerican burnweed) are occasional. Floating-leaggdatics includeNuphar
variegata (bullhead pond-lily),Potamogeton oakesiany®akes’ pondweed), and. bicupulatus(snail-
seed pondweed). Other aquatics inclivtigiophyllum humile(low water-milfoil) andUtricularia radiata
(floating bladderwort). The rar&leocharis ovata(ovoid spikesedge)* has been documented in this
community.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community has only been documented from cldsesins on sand plains in the lower
Merrimack River Valley region. Good examples odeuollis and Litchfield.

SOURCES Sperduto 1994b; Sperduto 2000c.

* Sharp-flowered mannagrass shallow peat marsh (S1)

GENERAL DESCRIPTION This wetland community is characterized by semiygerently flooded to
intermittently-exposed, shallow peat swales doneiddtty the floating-stemme@lyceria acutiflora(sharp-
flowered mannagrass)a species at the northern edge of its ranges Soihsist of 10-35 cm of well-
decomposed peat above a shallow sandy muck lagerd@ep sand (histic and mineral histic epipedons).

CHARACTERISTIC VEGETATION Sphagnunspp. (includingS. cuspidatumnvary from being present in low
abundance to being codominant with sharp-floweredmagrass*. Drawdown periods produce habitat for
mudflat ruderals such &choenoplectus smithiEmith's bulrush)Persicaria pensylvanicédPennsylvania
smartweed)Bidens cernugnodding beggar-ticksB. frondosa(Devil's beggar-ticks)B. connata(purple-
stemmed beggar-tickdgrechtites hieraciifoliugAmerican burnweed), andanicum dichotomiflorunfall
panicgrass), and for seedling establishment ofpsfiawered mannagrass*. Other vegetation is sphuse
includesCallitriche heterophylla(greater water-starwortRotamogeton oakesiany®akes’ pondweed),
Nuphar variegata(bullhead pond-lily), Glyceria canadensiqrattlesnake mannagrass), aR@énicum
tuckermannii(Tuckermann's panicgrass).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Presently known from a single complex of basinsdnthern New Hampshire.
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SOURCES Sperduto 1994b; Sperduto 2000c.

* Montane sandy basin marsh (51)

GENERAL DESCRIPTION This is a rare community type found only in the Y¥hMountains and North
Country regions. It is broadly defined with consalge variation in plant species composition andeco
both within and between examples, particularly ietter basin zones. Some observed vegetation pattern
include royal fern - blue iris marshhelypteris palustrivar. pubescengmarsh fern) Carex lurida(sallow
sedge) marshnoclea sensibiligsensitive fern) Glyceria striata(fowl mannagrass) - moss marsh; and
Callitriche heterophyllggreater water-starwort) - moss mudflat.

Distinguishing characteristics of this communitg #éine topographic association with nearly-closesirsa
broadly fluctuating water levels (up to two metersmore between spring and late summer), and the
absence of coastal plain species found in othdantmarsh communities further south. They tend teeha
larger watersheds than their more southern couetsrpas well.Montane sandy basin marsheare
primarily found at the interface of mountain slopesl mixed outwash deposits, such as those inahe S
River valley. They have outlets that are breachdy during high water periods, after which the basare
effectively closed (vertical fluctuations only).

Soil at one site (one of the two sites with steigle-slopes — see below) consists of a thin (2 ¢brjcf
organic layer over a black, very sandy A horizoadjng to very mucky coarse sand (to 50 cm). The B
horizon consists of coarse, very stony sandy gravel

CHARACTERISTIC VEGETATION A variety of common, broadly-distributed marsh ptaare characteristic.
Some of these include royal fern, Canada r@&kceria borealis(northern mannagrass), water bulrush,
meadowsweet,Alnus incana ssp. rugosa (speckled alder), blue irisTorreyochloa pallida (false
mannagrass)juncus pelocarpuérown-fruited rush), an8idens frondosgDevil's beggar-ticks). Coastal
plain species are notably absent.

Two of the known sites are distinct from other hasiarshes in the state: they have steep side-slopes
several meters in width that support a mixture etland basin vegetation and upland forest species,
apparently indicative of widely fluctuating wateavkls. These slopes have a sparse cover of shngbs a
herbs includingVaccinium corymbosunthighbush blueberry)llex verticillata (common winterberry),
Maianthemum canadeng€anada-mayflower)Rubus pubescen@warf raspberry) Danthonia spicata
(poverty oatgrassRteridiumaquilinum ssp.latiusculum(bracken fern)Osmundaregalis var. spectabilis
(royal fern), and mosses. No mature trees growigzone.

CLASSIFICATION CONFIDENCE 2—3

DisTRIBUTION: Primarily found at the interface of mountain slopesl mixed outwash deposits of the Saco
River valley. One example is located in Stewartsto®ood examples occur at Bragdon Ledge (Albany)
and Sugarloaf Basins (Albany).

SOURCES NHB field surveys; Sperduto 1994b; Sperduto 2000c

Coastal sand dune settings

* Coastal interdunal marsh/swale (S1)

GENERAL DESCRIPTION This fresh water wetland community occurs in shvalttepressions between sand
dunes in a portion of the state’s only remainingstal sand dune system. These swales may be shrub o
graminoid dominated and are likely very importamatphibians and other wildlife for breeding, foadd
shelter. At one time, numerous swales likely exists part of an extensive intact dune system that
occurred in Seabrook and Hampton.

167



Soils are typically seasonally flooded. A thin swwd organic layer lies above sandy soils.

CHARACTERISTIC VEGETATION Dominants vary from swale to swale and incliecinium macrocarpon
(large cranberry) swales addncusbalticusssp.littoralis (Baltic rush) swales. Marginal associates include
Aronia floribunda (purple chokeberry)llex verticillata (common winterberry)Toxicodendron radicans
(poison-ivy), andrriadenum virginicun{Virginia marsh-St. John's-wort).

CLASSIFICATION CONFIDENCE 3

DISTRIBUTION: Restricted to the coastal zone. Occurs within the emall, fragmented dune system
remaining in New Hampshire (Seabrook).

SoURCES NHB field surveys; Dunlop and Crow 1985.

OPEN PEATLANDS

Open peatland communities are separated into tworrgeoups: 1) bogs and poor fens and 2) medium and
rich fens. These terms refer to the relative notrévailability to plants, which is closely linkeéd water pH

in the system. The definitions of the terms “bogddfen” have been the subject of debate. Fromng-lo
term peatland-development perspective, bog is lysaalplied only to ombrogenous peatlands that are
strictly rain-fed. In this sense, New Hampshire haknown true bogs, but does contain a wide wanét
fens, or peatlands whose development is controtiedart by topogenous, limnogenous, or soligenous
sources of water. Floristically, however, New Hahips does contain peatland vegetation that is lprge
isolated from the influence of upland runoff, strear lake water, or seepage, and is similar to tegiga
that occurs in ombrogenous settings. We apply #rm tbog only to extremely acidic, heath shrub
dominated peatlands with vegetation similar to edjsrain-fed bogs. All other open peatlands in New
Hampshire are considered fens.

The vegetation of bogs and fens can shift at differates depending on conditions. These wetlarals m
be quite stable over long periods, change only lslawer long time frames as peat accumulates, or
undergo rapid change and succession over muchesharie frames in response to natural or human
disturbances. For example, peatlands in lake basitisose associated with streams may be peridgical
flooded by beavers. Flooding can result in sigaificvegetation change, particularly if the peat msat
grounded instead of floating (Mitchell and Nierid@93). Marsh and aquatic vegetation can become
established where ericaceous shrubs once grew. \owsater levels could change or peat build-udaou
resume as the basin continues to accumulate orgaafter over the long-term. Even some kettle hole
bogs, which are commonly thought to have relatigthble water levels, have been shown to exhibiadbr
fluctuations and corresponding changes in vegetdghbller 1996).

BOGS AND POOR FENS

Bogs and poor fens occur in saturated and verylpaloained settings such as level basins with outsl
absent or limited. These settings remain saturatear-round. The only nutrient inputs are from
precipitation, scant runoff from a small watersheat] sometimes pond or lake water.

Bog and poor fen communities are divided into thgeaups: 1) moss and moss-sedge carpets, 2) dwarf
heath shrub bogs, and 3) tall shrub poor fens.

Moss and npss-sedge carpets

Poor fen moss carpets have a relatively flat serfaod support vegetation of low stature. These
communities share an abundance of bryophytes apduaity of dwarfed heath shrubs. Peat mosses,
liverworts, and occasionally other mosses form resitee carpets on the surface of floating or loosely
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consolidated peat mats, in wet pool areas withindr mats, or in weakly mineral-enriched moats eatja

to uplands. Heath shrubs generally contribute tless 25% cover and are less than 0.5 m in heidiurtS
sedges range from scattered to moderately abuniirgs and moss-sedge carpets occur most often in
peatlands with dwarf heath shrub bog communitiego Tommunitiesbog rosemary - sedge feand
subalpine sloping fenare intermediate in plant composition and stmechetween moss-sedge carpets and
dwarf heath shrub bogs.

* Sphagnum rubellum - small cranberry moss carpet (53)

GENERAL DESCRIPTION This community occurs on floating and grounded pewts dominated by
Sphagnum rubellurand a relatively sparse and dwarfed heath shiydy f@verage shrub height is 0.29 m
and cover is generally 5-20%). It is found in otipphic kettle holes and other peatland basins dhat
isolated from the minerotrophic influence of uplamuhoff or lake water. Average pH is 3.9. The peat
poorly decomposed in the upper 0.5 m and hummodkvdopography is poorly developed (average
hummock height 0.13 m).

CHARACTERISTIC VEGETATION Vaccinium oxycocco@mall cranberry) is diagnostic and prominent desp
its diminutive statureChamaedaphne calyculatieatherleaf) is also always presdfalmia polifolia (bog
laurel), K. angustifolia(sheep laurel)Andromedapolifolia var. glaucophylla(bog rosemary)Sarracenia
purpurea(purple pitcherplant)Rhynchospora albéwhite beaksedge), arietiophorum virginicum(tawny
cottonsedge) are often preseBtiophorumvaginatumssp.spissum(tussock cottonsedge) is occasional.
Trees are absent, or sparse and stunted. Th&messaciabigeloviana(dwarf huckleberry) occurs in
some examples within ca. 30 miles of the coast.

VARIANTS: Two variants are described.
1.Typic variant: As described above.

2.Sphagnum magellanicumvariant: This variant is characterized by abundaBphagnum
magellanicumand less frequemrosera rotundifolia(round-leaved sundew).

CLASSIFICATION CONFIDENCE 1

DisTriBUTION: Widespread throughout the state. Good examples bearfound at South Bay Bog
(Clarksville), Lost Ponds (Ossipee), Cedar SwampdP¢Kingston), Trask Swamp (Alton), and Little
Church Pond (Livermore/Albany).

SOURCES Sperduto et al. 2000a.

 Liverwort - horned bladderwort fen (S3)

GENERAL DESCRIPTION This is a wet, oligotrophic community dominated lbw, turfy mats of the leafy
liverwort Cladopodiella fluitanswhich turns black and looks like mud from a dista It is most common
in kettle holes or portions of other peatland bagimat are isolated from the minerotrophic influerod
upland runoff or lake water.

In this community, peat is typically poorly deconspd near the surface and has a relatively flatilprof
(hummocks are generally <0.20 m; average hummoighhis 0.10 m). The average height of dwarf heath
shrubs is 0.15 m, and pH is very acidic, avera@rgg It generally occurs in association with flogtior
grounded peat mats of pond-border or lake-filllketbles.

CHARACTERISTIC VEGETATION Cladopodiella fluitans, Sphagnum cuspidatWwhricularia cornuta (horned
bladderwort),Rhynchospora albdwhite beaksedge), arfdrosera intermedia(spatulate-leaved sundew)
are all diagnostic and usually abundant. Dwarf Bbrare stunted (usually <0.2 m) and often conteilbesgs
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than 10% cover. The most frequent shrubs Maecinium oxycoccogsmall cranberry),Andromeda
polifolia var. glaucophylla(bog rosemary), an@€hamaedaphne calyculatgeatherleaf). Trees and tall
shrubs are always absent. Other species foundsirceimmunity, but that also occur in other oligpti@
dwarf shrub peatland communities inclu8phagnum rubellumS. magellanicumSarracenia purpurea
(purple pitcherplant), an®rosera rotundifolia(round-leaved sundew). North of the White Mourgain
Carex exilis(meager sedg&)may be abundant in this community, especiallyhi@ wet “flarks” of some
patterned fens.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community is broadly distributed in New Hamipshbut concentrated in the central
and southern portions of the state where kettleshare more abundant. Good examples can be found at
South Bay Bog (Clarksville), Little Church Pond ermore/Albany), White Lake Kettles (Tamworth),
Lost Ponds (Ossipee), and Cedar Swamp Pond (Kimgsto

SOURCES Sperduto et al. 2000a.

* Large cranberry - short sedge moss lawn (S3)

GENERAL DESCRIPTION This widespread natural community forms on floatimgts or in moat areas
adjacent to uplands. It is characterized by looselgsolidated lawns, carpets, or poolsSghagnum
cuspidatumor S. torreyanurmalong withVaccinium macrocarpofflarge cranberry), a sparse dwarf shrub
layer (<0.5 m), and various short sedges indicaifwgeakly minerotrophic conditions.

The pH ranges from high 3s to mid 4s and averagésHummocks are moderately small and peat is
moderately well decomposed in the upper 0.5 m.

This community differs from intermediate fens (ethose withMyrica gale(sweet gale), or dominated by
robust sedges) in a number of ways. These diffeeinclude abundant aquatic peat mosses; a rédjative
sparse, dwarf shrub layer; a higher frequency afg"bplants such a&riophorum virginicum(tawny
cottonsedge) an@arracenia purpuregpurple pitcherplant); a higher frequency of sheetiges Garex
Dulichium, andRhynchosporg a lower frequency of robugarexspecies; and the absenceSphagnum
lescurii.

CHARACTERISTIC VEGETATION Some combination ofSphagnum torreyanunS. cuspidatumand S.
pulchrumdominate the moss layer. Large cranbeBylichium arundinaceungthree-way sedgefzarex
canescenghoary sedge), and sweet gale often occur in lmwnbderate abundancBhynchospora alba
(white beaksedge), purple pitcherplant, tawny ctéalge,Carex limosa(quagmire sedge).ysimachia
terrestris (swamp yellow-loosestrife) riadenum virginicum(Virginia marsh-St. John's-wort), addincus
pelocarpus (brown-fruited rush) are occasional to frequeBhamaedaphne calyculatdeatherleaf) is
frequent and sometimes abundant, but dwarfed. Rdbarex species Carex lasiocarpawire sedge)C.
utriculata (swollen-beaked sedge), aBdoligospermdfew-seeded sedge)] are infrequent.

VARIANTS: Three variants are described based largely on timeirdint peat moss and minor shifts in
species composition.

1. Sphagnum cuspidatumvariant: Sphagnum cuspidaturis dominant andDrosera intermedia
(spatulate-leaved sundew) and white beaksedgeaqeent. Robust sedges and sweet gale are rare
(more frequent in the other variant§phagnum angustifoliun®. fimbriatum andS. fallax are
infrequent. The average pH is 4.2 and hummocksrereéerately small (average hummock height
0.11 m; average maximum hummock height 0.20 m)t Beaoderately well decomposed in the
upper 0.5 m. Dwarf shrub height averages 0.29 ne &@ample is dominated by the coastal plain
sedgeCarex bullata(button sedge) and Sphagnum cuspidaturverall, the floristic composition
is indicative of slightly more oligotrophic conditis than in th&. torreyanunvariant.
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2. Sphagnum torreyanunvariant: Sphagnum torreyanuiis abundant to dominar, papillosums
occasional, ands. affine, S. pulchrumand S. cuspidaturrare infrequent. Brown-fruited rush,
spatulate-leaved sundew, purple pitcherplant, amchy cottonsedge are occasiortheuchzeria
palustris(pod-grass), wire sedge, swollen-beaked sedgesémded sedge, and quagmire sextge
infrequent. Average pH is 4.3. Hummocks are moderately smakr@ge 0.14 m) and range to an
average maximum height of 0.29 m. Peat is modegratell decomposed within the upper 0.5 m.
Dwarf shrub height averages 0.42 m.

3. Sphagnum pulchrum- quagmire sedge variant This variant corresponds to open moss lawns or
pools dominated byphagnum pulchrurand sparse cover of vascular plants. It occursnaell
pools with loose&Sphagnumor occasionally as extensive carpets or lawnscisted with large lake
border peatlands (e.g., peatlands around Lake Uog)aghese moss lawns or pools have an
oligotrophic to weakly minerotrophic nutrient stat@average pH is 4.0); more minerotrophic
examples along lake borders contain species suckwa®et gale Sphagnum affineand S.
papillosum. Vaccinium oxycoccdqsmall cranberry), quagmire sedg&ndromedapolifolia var.
glaucophylla (bog rosemary), and pod-grass are occasioBghagnum torreyanunand S.
angustifoliumare present in some examplé&sees and tall shrubs are always absent. Heatlbshru
are typically dwarfed (average height 0.30 m). Hwuks are poorly developed and peat is poorly
decomposed. Overall, the floristic composition iwdicative of slightly more oligotrophic
conditions than in the two other variants.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community is widespread in New Hampshire. Ga@x@mples occur along Lake
Umbagog (Errol), Cedar Swamp Pond (Kingston), aitteLChurch Pond (Livermore/Albany).

SOURCES Sperduto et al. 2000a.

* Bog rosemary - sedge fen (S3)

GENERAL DESCRIPTION This is a weakly minerotrophic fen community dométhby a mixture of dwarf

shrubs,Carex sedge species, and several peat mosses. Tredallagkdrubs are sparse or absent. Shrub
stature is somewhat low with an average height.49 0n. Average pH is 4.1. Hummocks are weakly
developed (average height 0.16 m and usually <®pand peat is poorly decomposed in the upper 0.5 m

CHARACTERISTIC VEGETATION Chamaedaphne calyculafgeatherleaf) is usually a dominant, a@drex
utriculata and/orC. oligospermafew-seeded sedge) are frequently present. Tresediffer from other
fens that contairMyrica gale (sweet gale)and Carex utriculata(swollen-beaked sedge) by having an
abundance ofSphagnum fallaxS. angustifolium and S. magellanicumm and some combination of
Andromedaolifolia var. glaucophylla(bog rosemary)almia polifolia (bog laurel) Vaccinium oxycoccos
(small cranberry), anMaianthemunirifolium (three-leaved false Solomon’s-seal).

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community occurs primarily in central and swmrh New Hampshire. A good example
is found between Ossipee Lake and Rte. 25 (Ossifdbgr examples occur at the delta of the Bearcamp
River (Ossipee) and in the Broad/Leavitt bay kstf@ssipee).

SOURCES Sperduto et al. 2000a.
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* Montane level fen/bog (S2)

GENERAL DESCRIPTION This community occurs in small bedrock depressinrexposed montane settings.
It lacks arctic - alpine species found in high-eligan bogs (above 3,500 ft.) and many of the sgewsith a
more southern distribution that reach north intatko- central New Hampshire in lower elevation
peatlands. Species composition and structure vgpemting on water level, nutrient status, mat depth
microtopography, and other factors.

Organic soils range from thin mats over bedroc#iéeper peats.

CHARACTERISTIC VEGETATION Common shrubs can includ€hamaedaphne calyculatfeatherleaf),
Rhododendron canadengdnodora),R. groenlandicunfLabrador tea)kalmia angustifolia(sheep laurel),
llex mucronata(mountain holly),Aronia spp. (chokeberries)/accinium vitis-idaeasp.minus(mountain
cranberry), V. myrtilloides (velvet-leaved blueberry), andsaultheria hispidula (creeping spicy-
wintergreen). Characteristic herbs &gophorumspp. (cottonsedgesiRhynchosporaspp. (beaksedges),
Carex trisperma (three-seeded sedgd}, canescenghoary sedge)Prosera rotundifolia(round-leaved
sundew),Maianthemum trifoliumthree-leaved false Solomon’s-seal), @simundastrum cinnamomeum
(cinnamon fern)Sphagnun{peat moss) is frequent. WhBIitea rubengred spruce) and other tree species
are present, their cover is typically sparse astticted to peatland edges.

CLASSIFICATION CONFIDENCE 2—3

DisTRIBUTION: This community can be found in montane settingsughout the state. Good examples
occur on Mt. Monadnock (Jaffrey) and Cardigan M@range).

SouRCES Nichols 2002.

* Subalpine sloping fen (S1)

GENERAL DESCRIPTION This is a steeply-sloped (5-3(eatland that occurs along the brow ahantane

- subalpine circumneutral cliff Wetlands are unusual in such steep settingsthayt are occasionally
made possible by a rare combination of surface ffuseepage, cloud-intercept, cold temperatured, an
low evaporation. The species composition of this &mmunity is similar to other alpine/subalpine
peatlands, but it is dominated Balamagrostis pickeringi{Pickering’'s reed grassfzeum peckiiWhite
Mountain avens)*, and pioneer peat mosses. Soitsisbof a shallow peat (1-35 cm) over bedrock. In
New Hampshire's only documented example, portidnthe peat mat periodically supersaturate and slide
over the edge.

CHARACTERISTIC VEGETATION This community is floristically similar talpine/subalpine bogut differs
by having an abundance of Pickering’'s reed gradsiteAMountain avens*, an8phagnum compactum
Sphagnum compactuis a pioneer peat moss species that grows wedleepy, exposed bedrock or sand.
Trichophorum cespitosuiftufted clubsedgesphagnum russowi§. capillifolium andS. girgensohniare
abundant, along with various shrubs includik@limia angustifolia (sheep laurel),Rhododendron
groenlandicum (Labrador tea),Vaccinium oxycoccogsmall cranberry),Empetrum nigrum (black
crowberry), andalmia polifolia (bog laurel).

CLASSIFICATION CONFIDENCE 3

DisTrRiBUTION: Documented from just one site in NH, above Canntiff. @ few other high-elevation
cliffs in the White Mountains may also contain exd@s of this rare community and deserve further
research (e.g., Huntington Ravine, Shinning Roahks, other sites on the west slope of Franconiad}idg

SOURCES Sperduto et al. 2000a; David Hunt, pers. comr8919
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Dwar f heath shrub bogs

Dwarf heath shrub bog communities have vegetatidovoto moderate stature, and are distinguishethfr
moss and moss-sedge carpet types by a denser @ogerarf heath shrubs. Total shrub cover generally
exceeds 25%, and the shrubs are usually dwarf {tess 0.5 m tall) or of medium height (up to 0.75 m
tall). Tall shrubs are sparse or abs@&itea marianablack spruce) okarix laricina (American larch) may

be present, but with a lower stature and abundaao®ared to those occurring in wooded fens. Surface
peat is poorly to moderately decomposed, and weextremely acidic (pH 4.1 or lower).

Leatherleaf - sheep laurel shrub bogsdleatherleaf - black spruce bogare level, and located in low and
montane settings below 2,900 ft. elevatidpine/subalpine bogsand wooded subalpine bog/heath
snowbanksare either level or sloping, and restricted to bigklevations. On sloping ground in these
settings, the cold, wet climate and low evapotraaipn combine to allow peat to accumulate. Degikte
wetness appears to be a more important determafesgiecies composition than slogdpine/subalpine
bogsare very poorly drained and occur in concavitied accasionally on slopes. They have several wet-
site bog species that are absenivooded subalpine bog/heath snowbankgooded subalpine bog/heath
snowbanksoccur on sloping to level ground, are less wet still have thick, peaty, organic soils. They are
often associated with late melting snowbanks, arazur as a border zone around wetter bogs.

In parts of the White Mountains alpine/subalpinatf@ds and heath snowbank communities form a
mosaic with heath - krummholz communities that haw#lectively been referred to as “heath balds”
(Fahey 1976; Doyle 1987). These “heath balds” oeoastly below 4,000 ft. elevation on flat to gently
sloping ridgetops of the Mahoosuc, Carter-Moriatg 8aldface Ranges. Smaller examples are found in
several other scattered locations.

* Leatherleaf - sheep laurel shrub bog (52S3)

GENERAL DESCRIPTION These bogs and poor fens are oligotrophic to westtherotrophic and dominated
by a dense cover of dwarf- to medium-height hehthlss. Total diversity is low and there is an aloseor
very low abundance of tall shrubs and trees. Hunkmaotd hollow topography is well developed with
average and average-maximum hummock heights ofr.24d 0.40 m, respectively. Average pH is 3.8.
Shrubs average 0.52 m in height and form a relgtidense cover (35-50%) compared to other peatland
communities.

CHARACTERISTIC VEGETATION Chamaedaphne calycula{geatherleaf) is the dominant shrub, with lesser
quantities of Kalmia angustifolia(sheep laurel) and sometim&hododendron canadengehodora).
Sphagnum capillifoliumis diagnostic and typically occupies hummocks. eébthbundant peat mosses
include Sphagnum magellanicurand S. rubellum while S. angustifoliumis occasional Polytrichum
strictumis common on hummocks a@arexbillingsii (Billings' sedge) is occasional. This communitg ha
a higher constancy osphagnum capillifoliumand apparent lower frequency Bfcea mariana(black
spruce) than thieatherleaf - black spruce bogscattered individuals of black spruce may ochowyever,
across the larger matrix of vegetation at some site

VARIANTS: Two variants are described:

1. Dwarf-medium shrub variant: Sheep laurelSphagnum magellanicynandS. capillifolium are
more prominent than in the other variant. Shrulglheaverages 0.60 m, but occasionally ranges to
nearly 1 m in a few samples. Average pH is 3.8.

2. Dwarf shrub variant: This variant is floristically similar to the firstariant but has a very short
dwarf heath layer (shrub heights range from 0.385-0n) and very oligotrophic to possibly
ombrogenous conditions. It has very low vasculaces richness compared to most other peatland
communities and occupies hydrologically isolatedtipas of oligotrophic basin peatlands. In this
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variant pH is superacid, with an average of 3.5dea3.3-3.7). These pHs are the lowest recorded
among lowland peatlands in the state (below 1,000and they are comparable to or more acidic
than those of many alpine bogs.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community is documented from central and sewthNew Hampshire, but it is
probably widespread in the state. Good examplesiroict the large peatlands east of the Pine River
(Ossipee) and Bradford Bog (Bradford). The dwarfibhvariant is rare and only occurs at a few dites
the state, including Rochester Heath Bog (Rochester

SOURCES Sperduto et al. 2000a.

* Leatherleaf - black spruce bog (S3)

GENERAL DESCRIPTION This community is an oligotrophic dwarf heath bagvery poor fen that occurs
throughout the state. It closely resemblesléa¢herleaf - sheep laurel shrub bagbmmunity, but also has
scattered and stuntd@icea mariana(black spruce) andLarix laricina (American larch). These trees
typically have a cover of 1-10% and a height of ix;6although taller individuals often exist. Thene
essentially no tall shrubs associated with thetetlitrees. There is a significant component of fliwaath
species such a€hamaedaphne calyculatdeatherleaf),Rhododendrorgroenlandicum(Labrador tea),
Kalmia angustifolia(sheep laurel)K. polifolia (bog laurel), and/accinium oxycoccogsmall cranberry).
Peat mats are grounded, é&ghagnunmoss hummocks are usually very well developed.

Shrub height averages ca. 0.48 m, pH averagesaBBpeat is poorly decomposed in the upper 0.5 m.
Hummocks are moderately to very well developedsTdommunity is structurally similar to “muskeg”
habitats of the boreal forest region in northermates.

CHARACTERISTIC VEGETATION Black spruce and/or larch dominate the stunted ¢ee®py. Leatherleaf,
sheep laurel, small cranberry, and bog laurel &@racteristic of the dwarf heath laydtriophorum
vaginatumssp.spissum(tussock cottonsedgd}, virginicum(tawny cottonsedgeMaianthemuntrifolium
(three-leaved false Solomon’s-seal), @arexbillingsii (Billings' sedge) are frequent. Some combination
of Sphagnum angustifoliun®. rubellum and/orS. magellanicundominates the moss layesphagnum
capillifolium is occasional but not as frequent atemtherleaf - sheep laurel shrub bogs

VARIANTS: Two reasonably distinct variants are described:

1. Sphagnum rubellum - S. angustifoliunvariant: This variant is most common in central and
southern New Hampshire and is distinguished from tiext variant by a generally stronger
dominance ofSphagnum rubellurand S. angustifoliumthe lack of Labrador tea ar&phagnum
fuscum a less developed hummock-hollow topography, atmv@r abundance of trees. Average
pH is 3.7, heath shrubs are less than 0.5 m irhhesmd peat is poorly decomposed in the upper
0.75 m. Hummocks average about 0.16 m, with a maxirheight of less than 0.30 m.

2. Labrador tea - Sphagnum fuscumvariant: This variant is most common in northern New
Hampshire and is distinguished by the presenceatfrddor teaand Sphagnum fuscuna better
developed hummock-hollow topography; and a higteemdance and structural complexity of the
tree layer Carex pauciflora(few-flowered sedge) is occasional. Hummock heaytgrages 0.25 m,
with maximum heights averaging 0.4 m. The averagési83.9.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community occurs throughout the state. Gooalmgles can be found at South Bay
Bog (Clarksville), Trask Swamp (Alton), Hubbard EofRindge), Loverens Mill (Antrim), northwest of
Umbagog Lake (Errol), and near Duncan Lake (Os3}ipee
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SOURCES Sperduto et al. 2000a.

* Alpine/subalpine bog (S1)

GENERAL DESCRIPTION This Sphagnunfpeat moss) dominated peatland community occuraastly level

to sloping terrain, generally above 3,500 ft. etmra Species composition and abundance pattedisaite
more permanently saturated conditions than are doimwooded subalpine bog/heath snowbank
communities: peat moss is abundant, wet bog spewikgling sedges are common or more abundant, and
trees are absent or sparse. The shrub layer idetivand typically less than 20 cm high.

Peats are moderately deep ranging from 45-75 cdhaanpoorly decomposed near the surface. Slopes ar
mostly 0-8, but occasionally as steep a$.35

CHARACTERISTIC VEGETATION This community is distinguished from lowland peatla by the presence of
subalpine plants includingmpetrum nigrun{black crowberry)Vaccinium uliginosungalpine blueberry),
Trichophorum cespitosurftufted clubsedge), anBubus chamaemoru®aked apple berry) Saturated
conditions are indicated by the presenc¥a&tcinium oxycocco@mall cranberry)Eriophorumvaginatum
ssp.spissunm(tussock cottonsedge), and an abundance and bigitancy ofSphagnunspp. (peat mosses).
Sphagnum fuscurand S. capillifolium are the most common speci&; rubellum, S. russowignd S.
lescurii may also be presenRhododendrorgroenlandicum(Labrador tea) is nearly constant and other
heath shrubs are frequent, includi@gamaedaphne calyculatgeatherleaf) Kalmia angustifolia(sheep
laurel), andK. polifolia (bog laurel). Sheep laurel is not abundant, tyhicel0% cover. Leatherleaf is
usually >10% cover in contrast to <10% wooded subalpine bog/heath snowbanRhododendron
canadensgrhodora) andPicea mariana(black spruce) are more frequent in lower elevagxamples.
Drosera rotundifolia(round-leaved sundew) is occasional. The lich@lelina rangiferinaand Cetraria
islandicaare occasional and sometimes abundant.

VARIANTS: Two variants are recognized:

1. Baked apple berry - alpine blueberry variant This variant differs from the next by a higher
frequency of baked apple betryalpine blueberry, and tufted clubsedy@ccinium vitis-idaea
(mountain cranberry) is occasional. Rhodora is bigtabsent. This variant can occur at higher
elevations (up to ca. 4,900 ft.) than the one dlesdrbelow.

2. Rhodora - shrub heath variant This variant tends to lack tufted clubsedge aaleld apple
berry*, has less alpine blueberry, and often has a deaser of dwarf shrubs. Black crowberry is
occasional, while rhodora is frequent. Black sprscmore frequent and abundant compared to the
preceding variant. This variant occurs at a maxinal@vation of ca. 3,700 ft. and is transitional to
thewooded subalpine bog/heath snowbacdmmunity at some sites.

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Occurs on mostly level to slightly sloping peatlarid the White Mountains, generally
above 3,500 ft. Good examples occur on Bald Cap, Min., Mt. Success, Shelburne-Moriah Mtn., Mt.
Jackson, and Mt. Adams.

SOURCES Sperduto and Cogbill 1999; Sperduto et al. 2000a.

* Wooded subalpine bog/heath snowbank (S1S2)

GENERAL DESCRIPTION These peatlands are found in subalpine settinggemtieep snows accumulate
(e.g., on lee slopes of peaks or near krummholzyims), on borders of bogs (drier parts away from th
center), and on slopes whe3phagnunmoss grows and peat accumulates. The communiityeisnediate
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between wet bogs and heath - krummholz communities.

Peat depths are typically 25-50 cm, and occasipdakper (to 80 cm). Peat is poorly to moderatedit w
decomposed near the surface. Slopes are mostfy BeBoccasionally as steep a$.35

This community differs fromalpine/subalpine bogdy having a generally greater frequency of stunted
trees (black spruce and balsam fir <2 m in height) heath shrubs. The shrub layer is typically P5e@
high, slightly higher than imalpine/subalpine bogsThis community is also distinguished from thesg%

by an absence of plants that are typically resttidb saturated conditions, such\&sccinium oxycoccos
(small cranberry)Eriophorumvaginatumssp.spissum(tussock cottonsedge), aiglimia polifolia (bog
laurel). Sedges are absent and peat moss is afterobalways present.

This community differs from theheep laurel - Labrador tea heath - krummhatbmmunity by a shallow
to moderately deep peat layer (0.25-0.80+ m), tieegmce of black spruce in abundance, and often the
presence of bog-indicator species such as peat anoisteatherleaf.

CHARACTERISTIC VEGETATION Characteristic species includghododendrongroenlandicum(Labrador
tea),Kalmia angustifolia(sheep laurel)yaccinium vitis-idaegmountain cranberry)/. uliginosum(alpine
blueberry),Chamaedaphne calyculatgeatherleaf),Picea mariana(black spruce), andbies balsamea
(balsam fir). Labrador tea is the most common shlestherleaf is occasional but not abundant (<10%
cover). Mosses (including peat mosses) and lichem®ccasional or locally abunda@tadina rangiferina
andCetraria islandicaare infrequent.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community occurs in the White Mountains, gatigrabove 2,900 ft. Good examples
are found on Mt. Success, Eagle Crag, Imp Mtn., Mtkson, Mt. Moriah, and on the lee slope of the
summit of Mt. Hight.

SOURCES Sperduto and Cogbill 1999; Sperduto et al. 2000a.

Tall shrub poor fens

Tall and medium-height shrubs, along with scatteregs, dominate these wooded fens. In contrast to
dwarf heath shrub bogs, tall shrubs comprise at [£8% cover and often form dense thickets. Tregs f

a sparse but distinct overstory. Both tall shrubrden communities are more acidic and nutrientrgban

the tall shrub fens associated with medium andfeas.

* Highbush blueberry - mountain holly wooded fen (S354)

GENERAL DESCRIPTION This is a somewhat nutrient-poor community thathiaracterized by a mixture of
northern and more southern or coastal speciexclire most commonly as a border thicket around more
open dwarf heath peatlands, including kettle halgsh and less commonly over large areas of perched
basins.

Average pH is 3.9. The medium shrub layer average®.85 m in height and is therefore taller theat of
dwarf heath communities. Peat is moderately wetlodgosed within the upper 0.5 m, and hummock-
hollow topography is moderately well developed (age hummock height 0.26 m).

CHARACTERISTIC VEGETATION The community is characterized by a mixture of taid medium height
heath shrubs, and usually a sparse canopRicda mariana(black spruce)larix laricina (American
larch), and sometimeBinus strobugwhite pine) orP. rigida (pitch pine). Tall shrubs average ca. 15%
cover (range 1-30%) and usually includaccinium corymbosurthighbush blueberry)lex mucronata
(mountain holly), Lyonia ligustrina (maleberry), andAronia melanocarpa(black chokeberry).llex
verticillata (common winterberry) and forbs indicative of mon@gerotrophic conditions are generally not
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present. Dwarf and medium-height shrubs are tylyicmlore abundant (average 34% cover) than tall
shrubs and includeChamaedaphne calyculatdleatherleaf), Kalmia angustifolia (sheep laurel),
Gaylussacia baccatéblack huckleberry), and occasionally polifolia (bog laurel) Woodwardia virginica
(Virginia chain fern) andCarex billingsii (Billings' sedge) are occasion&phagnum magellanicums
dominant, whileS. rubellumis characteristic but less frequent and abundeart inSphagnum rubellum -
small cranberry moss carpethat lack tall shrubsSphagnum bartlettianuna species with coastal and
southern distributional tendencies, occurs in seramples.

VARIANTS: Two variants are apparent:

1. Rhodora - mountain holly - Sphagnum russowivariant: This variant is characterized by a high
frequency and abundanceRifiododendron canadengdodora)and Sphagnum russowiiith little
or no highbush blueberry. The most frequent tallllspecies are mountain holly adiburnum
nudumvar. cassinoidegwithe-rod). Peat is moderately well decomposethiwi0.25 m of the
surface. Other hummocBphagnummosses includé. capillifolium and S. fuscumSphagnum
russowii is occasional but more frequent than in the otharant, andS. angustifoliumis
occasional to sometimes abundant.

2. Highbush blueberry - huckleberry - large cranberry variant: This variant has a high frequency
and abundance of highbush blueberry and black khbekty; Vaccinium macrocarpor(large
cranberry) occurs in low abundance. Rhodora anchiaguholly are occasional but not as frequent
as in the other variant. There is also a highegueacy of dwarfed black spruce (<1.5 m). Peat is
poorly decomposed to a greater depth (0.7 m). @fkerthe two variants are quite similar
environmentally and structurally.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Generally occurs in southern and central New Haingshnd rarely farther north at low
elevations (below 1,300 ft.). Good examples occouttts of Ossipee Lake, north of Rte. 25 (Ossipest e
of Pine River (Effingham), NW of Umbagog Lake (Hjr@t Spruce Swamp (Fremont), and at Big Church
Pond (Albany).

SOURCES Sperduto et al. 2000a.

* Mountain holly - black spruce wooded fen (S3)

GENERAL DESCRIPTION This oligotrophic community is restricted to nomheNew Hampshire, and
typically forms border thickets around dwarf heatirub bogs in lake-fill peatlands or occupies more
extensive areas in broad peatland basins. Mouhtdip, withe-rod, and shorter dwarf heath shrulestae
most abundant species, with variable amounts akldpruce and larch forming a scattered tree layer.

Peat is usually moderately well decomposed in tppeu 0.5 m. Hummock-hollow topography is
moderately well developed.

CHARACTERISTIC VEGETATION Picea mariana(black spruce) andlarix laricina (American larch) form a
sparse canopy over a tall shrub layer dominatelielrymucronata(mountain holly) and/iburnum nudum
var. cassinoides(withe-rod). Short heath shrubs are abundant, iactlide species such asalmia
angustifolia (sheep laurel),Rhododendron canadensghodora), R. groenlandicum(Labrador tea),
Chamaedaphne calyculat@eatherleaf), andalmia polifolia (bog laurel). Floristically, it is otherwise
similar to thehighbush blueberry - mountain holly wooded ferbut lacks southern species such as
Vaccinium corymbosurthighbush blueberry),yonia ligustrina(maleberry),Gaylussacia baccatéblack
huckleberry), anéWVoodwardiavirginica (Virginia chain fern).

CLASSIFICATION CONFIDENCE 1
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DisTrRIBUTION: Found in northern New Hampshire, generally nortthefWhite Mountains.

SOURCES Sperduto et al. 2000a.

MEDI UM AND RI CH FENS

Medium and rich fens are mineral and oxygen-endcpeatlands. Sedges, forbs, and shrubs other than
those in the heath family (Ericaceae) are more @omhin medium and rich fens than in bogs and poor
fens, although heaths and peat mosses may stilildminent in the latter.

Medium and rich fen communities are divided intarfgroups: 1) level sedge, shrub, and shrub-sedge
fens, 2) sloping graminoid and shrub fens, 3) lewedloping wooded fens, and 4) marshy commundfes
peatland margins.

Level sedge, shrub, and shrub-sedge fens

This group consists of three medium fen communtiti@s$ occur in level basins drained by a streanchEa
community is dominated by a combination of robweiges and medium-height shrubs (up to 1 m). Tall
shrubs and trees are absent or sparse (less thaow. Internal streams or ponds are sometimesept
within the peatland.

* Sweet gale - meadowsweet - tussock sedge fen (54)

GENERAL DESCRIPTION This community occurs along stream or pond borderd other moderately
minerotrophic settings at low-mid elevations throogt the state. Average pH is 4.5. Peat is modgrate
well decomposed near the surface and hummockseltel@veloped (average height 0.25 m).

CHARACTERISTIC VEGETATION Myrica gale (sweet galg)Spiraeaalba var. latifolia (meadowsweet), and
Carex stricta(tussock sedge) are diagnostic and usually preéseabme combination. Tall shrubs are
sparse (<5%) or absent. Sweet gale @hdmaedaphne calyculateeatherleafare robust (average height
0.90 m), nearly constant, and abundant.

The herb layer is moderately well developed andcally contributes 5—-25% cover. It consists of sale
herbaceous species, each of which is only preselatw abundance, includinGalamagrostis canadensis
(bluejoint), Carex lasiocarpa(wire sedge),C. utriculata (swollen-beaked sedgef;. canescenghoary
sedge), Typha latifolia (broad-leaved cattail)Lysimachia terrestris(swamp yellow-loosestrife), and
Triadenum virginicum(Virginia marsh-St. John's-wortSphagnum fimbriatumand S. henryenseare
frequent;S. cuspidatuns occasional.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: Occurs at low-mid elevations throughout the st&teod examples can be found at Betty
Meadows (Northwood), NW of Lake Umbagog (Errol)itlei and Big Church Ponds (Livermore/Albany),
Bradford Bog (Bradford), and Berry Pond (Moultontmagh/Sandwich).

SOURCES Sperduto et al. 2000a.

» Wire sedge - sweet gale fen (S3)

GENERAL DESCRIPTION This is a widespread, intermediate (minerotropfén)community often associated
with lake and pond margins. It is also occasiodah@ upland borders of some kettle holes or along
floating mats of lake-fill peatlands.

Average pH is 4.9. Hummocks are low to moderatedsiaverage height 0.2 m), and peat is moderately t
well decomposed within the upper 0.5 m. Many exas@long lakes consist of moderately shallow peat
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layers underlain by lake silts.

CHARACTERISTIC VEGETATION Carex lasiocarpa(wire sedge) is abundant and mixes with variable
amounts of Myrica gale (sweet gale),Carex utriculata (swollen-beaked sedge; frequent), a@d
oligosperma(few-seeded sedge; occasional). At least one efthhee sedge species is always present.
Chamaedaphne calyculatgeatherleaf) is occasional; tall shrubs and traes sparse or absent. Forbs
indicative of intermediate nutrient status are Ugupresent in low abundance, including/simachia
terrestris (swamp yellow-loosestrife),Triadenum virginicum (Virginia marsh-St. John's-wort), and
Sagittaria latifolia(common arrowhead)/accinium macrocarpoflarge cranberry) can be common but is
not always presenSpiraeaalba var. latifolia (meadowsweet)Calamagrostis canadens(bluejoint), and
Typha latifolia (broad-leaved cattail) may be present, particularhen Vaccinium macrocarporglarge
cranberry) is absenPReltandra virginica(green arrow-arum) is occasion8lphagnumnspp. (peat mosses)
are occasionally absent but usually form a sparsedderate cover that may incluBelescurii(frequent)
andS. torreyanunfoccasional)Sphagnum cuspidatur8. fimbriatum andS. affineare uncommon.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: This community is widespread in NH and often assted with lake and pond margins.
Good examples can be found south of Ossipee Lak#h of Rte. 25 (Ossipee), on the Bearcamp River
delta (Ossipee), at Berry Pond (Moultonborough/8acit), along the Powwow River (Kingston), and at
World End Pond (Salem).

SOURCES Sperduto et al. 2000a.

» Water willow - Sphagnum fen (S3)

GENERAL DESCRIPTION This community occurs in wet minerotrophic settimdeng the edge of peat mats,
typically adjacent to pond edges, as well as intrsettings. Average pH is 4.4 and hummocks arellysua
moderately well developed (average height 0.25Reht is relatively well decomposed near the surface
Average height of medium shrubs is 0.95 m.

CHARACTERISTIC VEGETATION Dominated byDecodon verticillatus(water willow) and minerotrophic
Sphagnumspecies includings. recurvumsS. flexuosumS. fimbriatum and occasionall\s. papillosum
Both Sphagnum recurvurand water willow have southern or coastal affasfirestricting the distribution
of this community. Other frequent species incli@legamaedaphne calyculaigeatherleaf) Myrica gale
(sweet gale),Carex canescenghoary sedge)Lysimachia terrestris(swamp yellow-loosestrife), and
Triadenum virginicun§Virginia marsh-St. John's-wortyaccinium corymbosuifhighbush blueberry) may
occur in low abundance.

CLASSIFICATION CONFIDENCE 2

DisSTRIBUTION: This community occurs in southern and central Neamidshire. Good examples can be
found at Lynxfield Pond (Chichester), Cedar Swammd (Kingston), Hubbard Pond (Rindge), and
Binney Pond (New Ipswich).

SOURCES Sperduto et al. 2000a.

Sl opi ng gram noid and shrub fens

This group consists of sloping medium or rich femeunities in active groundwater seepage areas of
northern New Hampshire. Sedges, grasses, or sHambmate. Slopes are typically gentle, but occasdlgn

as steep as 20A stream may drain sloping graminoid and shrulsféut internal streams or adjacent
ponds are unusual. Sloping fen communities are ilovstature, dominated by herbaceous plants or
medium-height shrubs (less than 1 m tall), and maidly acidic to near neutral (pH above 5.3). Tall
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shrubs and trees are absent or sparse.

* Montane sloping fen (S1)

GENERAL DESCRIPTION This graminoid or graminoid and shrub dominated mamity is weakly to
moderately minerotrophic. It forms nearly leveldemonstrably sloping soligenous peat mats in th&éVh
Mountains above 2,400 ft. elevation and below spibel zones. This type of fen is the only known
peatland in the state or region that is dominatgdabgrass. It is characterized by a prominence of
Calamagrostis pickeringi(Pickering’s reed grass) and frequedarex wiegandii(Wiegand’'s sedgé)
numerous other northern fen plants, and the absafnseuthern or lowland fen plants such\&ccinium
corymbosunthighbush blueberry)lex verticillata (common winterberry), an@aylussacia baccatéblack
huckleberry). This community occurs in mosaics witbntane alder - heath shrub thickeendmontane
heath woodlands

Slopes are frequently up to9@vith a maximum of about 20Soils are characterized by shallow organics
over hydric, cryic, silty gravels. The pH rangesvieEen 4.2—6.2 and averages 5.3. Hummock and hollow
topography is moderately to poorly developed. Clamdydrologic conditions, and soil features are th
primary factors contributing to the developmentto$ soligenous peatland community.

CHARACTERISTIC VEGETATION Pickering’s reed grass is one of the dominant hesipscally contributing
5% cover or more (up to 25%8§phagnunmoss is abundant under a dense herb layer (20—80v&6) and
moderate dwarf shrub layer (<5—20% cover). The derbus layer is characterized by a mix of fen glant
and those typical of more minerotrophic marsh oamsw habitats. Herbs includearex echinata(star
sedge),C. pauciflora (few-flowered sedge)C. michauxiana(Michaux’s sedge), Wiegand's sedgeC.
oligosperma (few-seeded sedge);. brunnescengbrownish sedge)Eriophorum virginicum (tawny
cottonsedge), Solidago uliginosa (bog goldenrod), Eurybia radula (rough wood-aster),
Chamaepericlymenumanadensgbunchberry) Coptis trifolia (three-leaved goldthreadyeratrum viride
(American false hellebore)Thalictrum pubescengtall meadow-rue),Sarracenia purpurea(purple
pitcherplant),Platanthera dilatata(white northern bog-orchidR. clavellata(little club-spur bog-orchid),
Houstonia caeruledlittle bluet), Drosera rotundifolia(round-leaved sundew), ataianthemuntrifolium
(three-leaved false Solomon’s-seal). Common shinbiide Chamaedaphne calyculatfeatherleaf),
Kalmia polifolia (bog laurel),Rhododendrorgroenlandicum(Labrador tea)R. canadensérhodora),llex
mucronata(mountain holly),Viburnum nudunvar. cassinoidegwithe-rod), Vaccinium oxycoccoémall
cranberry), V. myrtilloides (velvet-leaved blueberry), anéronia melanocarpa(black chokeberry).
Sphagnummosses are abundant, and incl&lesubtile, S. angustifoliynand S. girgensohnii(detailed
surveys not undertaken). Other occasional spenidade Carex trisperma(three-seeded sedge&)ncus
brevicaudatugshort-tailed rush)Rubus dalibardgdewdrop),Alnus incanassp.rugosa(speckled alder),
Kalmia angustifolia(sheep laurel), andmelanchier bartramiangmountain shadbush). Scattered trees
include Larix laricina (American larch)Picea mariana(black spruce), anB. rubens(red spruce)Carex
exilis (meager sedge) a rare plant in NH and otherwise not known frdme White Mountains, was
frequent in one fen.

CLASSIFICATION CONFIDENCE 1-2

DISTRIBUTION: Restricted to a few scattered localities in thhité/ Mountains above 2,400 ft. elevation.
Good examples include the extensive fens of theupast Branch of the Pemigewasset River watershed
near Shoal and Ethan Ponds (Lincoln), Whitewall MBethlehem), and North Bald Cap Mtn. in the
Mahoosuc Range (Success).

SOURCES NHB field surveys; Sperduto et al. 2000a; Speydutd Neid 2003.
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* Calcareous sedge - moss fen (S2)

GENERAL DESCRIPTION Calcareous sedge - moss fenscur in northern New Hampshire in a variety of
ground-water influenced hydrological settings (gdised and natural) where seepage often is prominent
year-round and contributes a relatively high preipar of the water budget. These settings include (1
headwater positions, (2) marginal areas of lakes stream drainages through marshes or swamps, (3)
beaver meadows, (4) gaps in calcareous seepagepsw@ngy., cedar swamps), (5) other small basins,
kettles, or catchments with prominent seepagesté®p terraces of major rivers or minor streamndiges
where seepage emerges and more moderately slapiaglepes of hills, and (7) grazed pastures. All o
these settings have some or a considerable levek@bage and remain open. In addition, disturbance
intensity varies and may be either natural oriaidf in character. Examples affected by pastutiage a
greater prominence of non-native pasture grassgfoans, and of native ruderals.

Soils typically have shallow to moderate organicizun depths (0.2-1.2+ m) of poorly to well
decomposed peat (depending on depth). Muck or peatk layers are found at some sites, particuiarly
active pasture fens where there has presumablyeea mixing of shallow peat with underlying minlera
horizons due to bovine traffic. Underlying till, tess often outwash soils, invariably have a sigaift
gravelly or stony silt or silty muck soil that imgies downward movement of water.

Calcareous sedge - moss femppear to have a strong correlation with bedrowuk @l source material
containing a significant amount of calcium and otbase cations. Bedrock types in New Hampshire with
these qualities include the Frontenac (Waits Rjv€itth, and Ammonoosuc Volcanic Formations, and to
lesser extent syenites, diorites, Gile Mountaimfration, and others.

Average pH is 7.2 and ranges from 6.7 to 8.2, witk aberrant pH of 6.2. Conductivity ranges from 90
380 us.

CHARACTERISTIC VEGETATION Characteristic vegetation includ€arex interior (inland sedge)C. flava
(yellow-green sedge)C. hystericina(porcupine sedge)iriophorum virginicum(tawny cottonsedge),
Eleocharis tenuigslender spikesedgeJrichophorumalpinum (alpine clubsedge)Scirpus microcarpus
(barber-pole bulrush)lquisetum fluviatilg(river horsetail),Drosera rotundifolia(round-leaved sundew),
Geum rivale(water avens)Platantherahuronensis(Lake Huron green bog-orchidp. psycodeglesser
purple fringed bog-orchidR. dilatata(white northern bog-orchidRackeraschweinitziangNew England
groundsel),Typha latifolia (broad-leaved cattail), an@ihuja occidentalis(northern white cedar). Other
species frequent in calcareous fens that may alsaran other habitats includeutrochiummaculatum
(spotted Joe-Pye weedjragaria virginiana (common strawberry)Hydrocotyle americangAmerican
marsh-pennywort)Glyceria striata (fowl mannagrass)Juncus tenuigpath rush),J. nodosus(knotted
rush), Equisetum arvensfield horsetail), Thelypteris palustrissar. pubescengmarsh fern)Salix lucida
(shinning willow),S. discolor(pussy willow), ancs. bebbianglong-beaked willow).

Rare plants occurring in calcareous fens incli&@ranthes romanzoffianghooded ladies'-tresses),
Cypripedium reginag(showy lady’'s-slippef), Lobelia kalmii (brook lobelia), Petasites frigidusvar.
palmatus(northern sweet-coltsfodt) Carex bebbii(Bebb’s sedge)C. castanegchestnut sedge) Carex
aurea (golden-fruited sedge&) Eleocharis quinqueflora ssp. fernaldii (few-flowered spikesedge)*,
Equisetum variegaturfvariegated scouring-rustg, palustre(marsh horsetait) andE. pratens€meadow
horsetail).

Bryophytes often found in calcareous fens inclugighagnum warnstorfii Aulocomnium palustre
Tomenthypnum nitenMnium affinevar. rugicum M. cuspidatum, Bryum pseudo-triquetru@ampylium
stellatum Climaceum dendroidesFissidens adianthoidesHelodium blandowiji Hypnum pratense
Lophocleasp.,Philonotis fontanaandPellia epiphylla

VARIANTS: Four variants are recognized.

1. Typic variant: This variant occurs on shallow peat (less th&n®) and occurs in slightly sloping
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headwater positions of drainages and former pasture

2. Deep peat variant This variant has deeper peats (0.5-1+ m) andté&n dound in more level
positions or natural basins and drainage margirerevhasin morphology and hydrology has led to
significant peat accumulations. It often occurdessporary to semi-permanent natural openings in
northern white cedar swamps.

3. Horsetail variant: This variant occurs on seepy, steep river tegage headwater drainage
positions with shallow peat and a strong prominesfdequisetunspecies (horsetails).

4. Beaver meadow variant This variant occurs in drainage marshes behind bkaver
impoundments in regions with calcareous substrétes. examples are known, but these wetlands
clearly have a different long- and short-term diséunce regime. Orchids appear to be sparse, and
certain graminoids may be more prominent than eahove variants, includingarex utriculata
(swollen-beaked sedge), Bebb’s sed@eJamagrostis canadensibluejoint), and the rare few-
flowered spikesedge*, but calciphiles are also gmesdistinguishing this variant from typical
beaver meadows. Presumably, this variant is a tesmmpghase in a natural successional cycle,
either toward woody plants (with drainage or seditagon of the meadow) or toward aquatic
vegetation (when flooded).

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: This community is restricted to the Vermont Piedtmoklahoosuc Rangeley, and
Connecticut Lakes subsections of northern New Haimps Good examples are associated with the
Frontenac Formation in the Stewartstown area;jralba private property.

SOURCES Sperduto and Gilman 1995; Sperduto et al. 2000a.

* Northern white cedar circumneutral string (51)

GENERAL DESCRIPTION Circumneutral strings are characterized by satdratew peat ridges lying
approximately parallel to saturated or flooded winoeutral/calcareous flarks. Slow groundwater
movement through the gently sloping wetland catisegpatterned or “ribbed” fen micro-topography.

The strings average 0.30 m in height and vary feofew meters to more than 10 m wide. The pH ranges
from 6.3-6.7. Peat extends to more than 4.8 m pthdand is poorly to moderately decomposed in the
upper meter.

CHARACTERISTIC VEGETATION The strings are dominated by stunted (and heawtywbed) Thuja
occidentalis(northern white cedar), averaging 1 m tall (raggfrom <1-7 m tall). The most common
medium to short shrub associates inclu@aamaedaphne calyculatgleatherleaf), Rhododendron
groenlandicum (Labrador tea),Andromeda polifolia var. glaucophylla (bog rosemary), andsalix
pedicellaris (bog willow). Scattered northern white cedBicea mariana(black spruce)larix laricina
(American larch), andcer rubrum(red maple) reach heights of 5-7 m in the talubHayer. The poorly
developed herb layer suppoi@arex exilis(meager sedgé&)and less frequentl. billingsii (Billings'
sedge), Trichophorum alpinum (alpine clubsedge)Muhlenbergia glomerata(spike muhly), Drosera
rotundifolia (round-leaved sundew)Sarracenia purpurea(purple pitcherplant)Menyanthes trifoliata
(buck-bean) Eurybia radula (rough wood-aster)Solidago uliginosa(bog goldenrod)Osmundaregalis
var. spectabilis(royal fern), and few others. Mosses inclugighagnum angustifoliun®. warnstorfij S.
magellanicum, S. rubellumS. fuscum Tomenthypnum nitensHylocomium splendensPleurozium
schreberj Aulocomnium palustreandDicranum undulatum

CLASSIFICATION CONFIDENCE 3

DisTRIBUTION: In New Hampshire, patterned fens are known to oatumly two sites (one in South Bay

182



Bog and one in the Umbagog Lake vicinity) and atfeerwise restricted in New England to the more
boreal climate of northern MainBlorthern white cedar circumneutral stringsccur only at the Umbagog
Lake site.

SOURCES Sperduto et al. 2000a.

* Circumneutral - calcareous flark (S1)

GENERAL DESCRIPTION Circumneutral - calcareous flarksare characterized by saturated to flooded
hollows (flarks) lying approximately parallel towopeat ridges (strings or ribs) in patterned fedlsw
groundwater movement through the gently sloping lamet causes the patterned or “ribbed” fen
topography.

The flarks range from a few meters to more thanmm2#ide, with pHs ranging from 6.3-8.4 (—9.0). The
sparse shrub cover (<1%) averages less than 2@ ¢reight. Peat is more than 4.8 m deep and is ypoorl
decomposed in the upper meter.

CHARACTERISTIC VEGETATION Vegetation is characterized by an abundant brogal ahat, low vascular
plant cover (ca. 12%), and sparse covelSphagnum contortum(ca. 5%). Herbaceous plants include
Carex exilis(lmeager sedgé)C. livida (livid sedgey, C. tenuiflora(sparse-flowered sedge)Eriophorum
viridicarinatum (green-keeled cottonsedg®hynchospora alb@vhite beaksedgeTrichophorumalpinum
(alpine clubsedgeMuhlenbergia glomeratgspike muhly) Juncusstygiusssp.americanugmoor rush)*,
Menyanthes trifoliata(buck-bean) Utricularia minor (lesser bladderwort}3arracenia purpuregpurple
pitcherplant),Drosera intermedia(spatulate-leaved sundew$olidago uliginosa(bog goldenrod), and
Andromedaolifolia var.glaucophylla(bog rosemary).

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: In New Hampshire, patterned fens are known to oatumly two sites (one in South Bay
Bog and one in the Umbagog Lake vicinity) and atfeerwise restricted in New England to the more
boreal climate of northern Main€ircumneutral - calcareous flark®ccur only at the Umbagog Lake site.

SOURCES Sperduto et al. 2000a.

Level to sloping wooded fens

This group of communities consists of tall shrubhd/ar medium-height shrub-dominated fens in level o
sloped settings. They typically occur closer toapéand border than level shrub and shrub-sedge dad
sloping sedge, graminoid, and shrub fen communifieeh of the communities has a moderate to dense
cover of tall and medium-height shrubs and a saadteree layer. Wooded tall shrub fens often ocdhey
upland border zone of open peatlands, or are threrdmt type in peat-filled basins without ponds.

» Winterberry - cinnamon fern wooded fen (S4)

GENERAL DESCRIPTION This community typically occurs as a broad to mnaremne around the perimeter of
small peatlands, or along sluggish stream bord&csasionally it can dominate large areas of biglaed
basins. It is essentially restricted to lowlandaaresouth of the White Mountains. It is a weakly to
moderately minerotrophic tall shrub thicket comntyiith a sparse, low-tree canopyAder rubrum(red
maple) and sometimeBicea mariana(black spruce), and variable mixtures of mediumulk and
herbaceous specigdex verticillata (common winterberry) an@smundastrum cinnamomeuginnamon
fern) are abundant. The tree layer is sparse ¢20% cover), and the tall shrub layer is moderatgense
(ca. 5-40% cover, but usually around 30-40% cawduding tree species in the shrub layer). The madi
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shrub layer is sparse to moderately well develqfe@5% cover, average height 0.85 m).

Average pH is 4.4. Peat is well decomposed neasstinface, and hummock-hollow topography is well
developed (hummocks average 0.22 m in height; maxinraverage 0.44 m). Medium shrub height
averages 0.85 m. Peat depths are often less thman 1

CHARACTERISTIC VEGETATION Characteristic tall shrubs include common wintemperVaccinium
corymbosunthighbush blueberry),yonia ligustrina(maleberry) llex mucronata(mountain holly),Alnus
incana ssp.rugosa (speckled alder), andronia melanocarpgblack chokeberry)Decodon verticillatus
(water willow) is occasionally abundant, aGtiamaedaphne calyculatgeatherleaf) Kalmia angustifolia
(sheep laurel), anGaylussacia baccatéblack huckleberry) are common. Red maple is abyagsent in
low abundance in the sparse, low-tree canopy bshalb layer. Herbaceous species indicative déaxdt
weakly minerotrophic conditions are diagnostic (butiow abundance). These include cinnamon fern,
Carex canescenghoary sedge)C. stricta (tussock sedge; occasionally abundabysimachia terrestris
(swamp yellow-loosestrife);riadenum virginicun{Virginia marsh-St. John's-wort), ahgicopus uniflorus
(northern water-horehoundalla palustris (wild calla), Iris versicolor (blue iris), andTypha latifolia
(broad-leaved cattail) are occasional in wet holo@clemenanemoralis(bog nodding-aster) an@. x
blakei (Blake’'s nodding-aster) are infrequerphagnum fallax(sensu laty is frequent and usually
abundant (=S. fallax (sensu stricta and S. isoviitag. Sphagnum fimbriatunand S. cuspidatumare
frequent, whileS. henryenseS. recurvum S. palustre, S. angustifoliung. affine and Aulocomnium
palustreare occasional.

CLASSIFICATION CONFIDENCE 1

DisTRIBUTION: This community occurs below 1,500 ft. in centratl outhern New Hampshire, and rarely
north of the White Mountains. Numerous good examsiplecur in the Ossipee area (including east of Pine
River) and another good example occurs at BradBagl (Bradford).

SOURCES Sperduto et al. 2000a.

* Sweet pepperbush wooded fen (S2)

GENERAL DESCRIPTION This is a weakly to moderately minerotrophic peatl@ommunity characterized
by medium and tall shrubs restricted to coastal Nampshire Clethra alnifolia (sweet pepperbush) is
abundant. It is essentially a coastal version efitimterberry - cinnamon fern wooded ferit is found as
an upland border zone around acidic fens, and som@etas the dominant fen community in large pedtlan
basins.

CHARACTERISTIC VEGETATION The species composition of this community is simtla winterberry -

cinnamon fern wooded fensbut with more coastal species. Sweet pepperbaiging of the dominant
shrubs along withVaccinium corymbosum(highbush blueberry) andlex verticillata (common

winterberry). Other coastal or southern speciesudte Woodwardia virginica(Virginia chain fern),

Rhododendron viscosufftlammy azalea)Carex seorsaweak stellate sedge) Toxicodendron vernix
(poison-sumac)Gaylussacia frondos#blue huckleberry)llex laevigata(smooth winterberry)Pecodon

verticillatus (water willow), and Nyssa sylvatica(black gum). Sphagnum moss may occur in
microtopographic hollows.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: Restricted to the Coastal Lowland and Coastal Rlabsections. A good example occurs at
Spruce Swamp (Fremont).

SOURCES NHB field surveys.
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* Highbush blueberry - sweet gale - meadowsweet shrub thicket (S4)

GENERAL DESCRIPTION This is a weakly to moderately minerotrophic, ligeaous community dominated
by medium-height shrubs (average height 0.90 mh sisdyrica gale (sweet gale) an8piraeaalba var.
latifolia (meadowsweet), with a sparse to moderate covéallo§hrubs. The community is found along
upland borders of acidic fens, along sluggish strdzorders, and sometimes as the dominant fen
community in basins that are influenced by uplamabff. It occurs primarily in central and southgrarts

of New Hampshire, but also occasionally furthertimor

Average pH is 4.6. Hummock-hollow topography is Ivekdveloped (average hummock height is 0.25 m;
average maximum height is 0.47 m), and peat is navely well decomposed near the surface. Peat slepth
are often less than 1 m.

CHARACTERISTIC VEGETATION Sweet gale and meadowsweet are diagnostic in catidyn with tall
shrubs, including various combinationsM#ccinium corymbosuifhighbush blueberry),yonia ligustrina
(maleberry),Aronia melanocarpa(black chokeberry)llex verticillata (common winterberry), anélnus
incanassp.rugosa(speckled alder)Chamaedaphne calyculatgeatherleaf) is always present in low to
moderate abundancacer rubrum(red maple) is common in low abundance in thediatlb and low tree
layers. Carex utriculata(swollen-beaked sedgefalmia angustifolia(sheep laurel), an&hododendron
canadensdrhodora) are occasional. Bryophyte cover is maigefaverage ca. 50% cover), wBphagnum
fimbriatum S. henryenses. torreyanumS. flexuosumandsS. fallaxusually present in some combination.

CLASSIFICATION CONFIDENCE 1-2

DISTRIBUTION: This community occurs primarily at low to mid eléeas (below 1,500 ft.) in central and
southern New Hampshire, but it does occur occaBjommathe northern part of the state.

SOURCES Sperduto et al. 2000a.

* Alder - lake sedge intermediate fen (52S3)

GENERAL DESCRIPTION This is a minerotrophic fen community dominated rhgdium-height and tall
shrubs and robust herbaceous species. It occunewhere is some groundwater seepage influence. The
prominence of shrubs, deeper organic soil, andtgreabundance of peat moss separates it from
herbaceous seepage marshdbe abundance of herbs (25-90% cover) distingsish from other fen
communities; and the absence or low cover of tiegbe overstory (<25%) differentiates it structlyra
from seepage swamps.

In three examples, peat soils were one meter thiek sand or loam materials. Poorly decomposedserf
peat transitioned to well decomposed peat withir-380cm of the surface. Hummock and hollow
topography is well developed and pronounced. MeaspH ranges from 4.4 to 5.7.

CHARACTERISTIC VEGETATION The tall shrub layer varies from 5 to 40% coverthwAlnus incanassp.
rugosa(speckled alder) usually being the most abundaeties. Others includéex verticillata (common
winterberry),Lyonia ligustrina(maleberry) Viburnum nudunvar. cassinoidegwithe-rod), and/accinium
corymbosunthighbush blueberry). Medium shrubs are usualiynalant (5-50% cover). Frequent species
include Chamaedaphne calyculatdeatherleaf),Myrica gale (sweet gale),Rhododendron canadense
(rhodora),Spiraeaalba var. latifolia (meadowsweetXalmia angustifolia(sheep laurel)X. polifolia (bog
laurel), andAndromedapolifolia var.glaucophylla(bog rosemary).

Robust herbs are abundant (25-90%). Frequent amtaht species includeéarex lacustriglake sedge),
Symplocarpus foetiduskunk-cabbagePsmundaegalis var. spectabilis(royal fern), andDsmundastrum
cinnamomeungcinnamon fern). Less frequent herbs incl@Brex utriculata(swollen-beaked sedgef.
oligosperma (few-seeded sedgelalamagrostis canadensiéluejoint), Calla palustris (wild calla),
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Lysimachia terrestrigswamp yellow-loosestrife)[riadenum virginicunVirginia marsh-St. John's-wort),
and Maianthemumtrifolium (three-leaved false Solomon’s-seal). Peat mosses@nmon to abundant
(20—-80% cover) and includgphagnum falla)S. magellanicuns. angustifoliumandS. flexuosum

Trees may include.arix laricina (American larch),Picea mariana(black spruce)Acer rubrum (red
maple), andBetula populifolia(gray birch). The rar8etula pumila(bog birch¥ sometimes occurs in this
community.

CLASSIFICATION CONFIDENCE 2—3

DISTRIBUTION: This community may occur throughout the state,ibytresently documented from central
and northern New Hampshire. A good example canobed south of Ossipee Lake, north of Rte. 25
(Ossipee).

SOURCES Sperduto et al. 2000a.

* Alder wooded fen (S354)

GENERAL DESCRIPTION This “boggy alder swamp” is dominated Bynus incanassp.rugosa (speckled
alder), various other shrub associates and somesoatered conifers. It occurs in open headwasinb,

in somewhat seepy subacid fens, and along smalelmvgy streams (e.g., first and second orderragka
all of which are lower-energy settings relativeatbier alder-dominated communities. It has fewerthea
shrubs [e.g.Rhododendron canadengdnodora) andRhododendromgroenlandicum(Labrador tea)] than
similarmontane alder - heath shrub thickeoommunities described from the White Mountainsal®hv to
deep muck or peat soils are typical.

CHARACTERISTIC VEGETATION Speckled alder dominates. Other characteristic bshfound in lower
abundance includ8widasericea(red-osier dogwood)lex mucronata(mountain holly),Lonicera villosa
(mountain honeysucklepiraeaalba var. latifolia (meadowsweet)S. tomentosgrosy meadowsweet),
Viburnum nudumvar. cassinoides(withe-rod), Ribes triste(swamp red currant), an@. glandulosum
(skunk currant). Herbs and dwarf shrubs are commdding Carex trispermathree-seeded sedge),
canescenghoary sedge)C. echinata(star sedge)Dryopteris cristata(crested wood fern)). carthusiana
(spinulose wood fern)Gymnocarpium dryopterignorthern oak fern)Maianthemumtrifolium (three-
leaved false Solomon’s-sealRubus pubescerfdwarf raspberry), andliola spp. (violets). Trees generally
contribute less than 25% cover and may inclRitea mariana(black spruce)Abies balsamedbalsam
fir), Thuja occidentalignorthern white cedar), arigetula populifolia(gray birch).

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: This community is broadly distributed in the stabet most abundant in thé/hite
Mountains region and the North Country. A good egkmtan be found at South Bay Bog (Clarksville).

SOURCES Sperduto et al. 2000a.

* Montane alder - heath shrub thicket (S1)

GENERAL DESCRIPTION This community is dominated by tall shrubs, thowsglattered trees are usually
present. It is restricted to flat ridges and slopear the transition to heath - krummholz commansitind in
certain high elevation valleys in the White Mountilt may be expected in other parts of northeewN
Hampshire, though the similalder wooded feris more common.

Soils are characterized by shallow organics ovalriby cryic, silty gravels. Organic soil depths are
generally shallower than those in the relateghtane sloping fencommunity. Near-surface water pH is
5.0. Hummock and hollow topography is moderatelyetteped.
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This community differs from lowland shrub thickeédg the absence of more southern or coastal species
such asVaccinium corymbosunthighbush blueberry)Gaylussacia baccatgblack huckleberry), and
Woodwardia virginica(Virginia chain fern). It differs fronalder wooded fen®y having more abundant
heaths and other northern shrubs.

CHARACTERISTIC VEGETATION Characteristic shrubs includsinus incanassp.rugosa(speckled alder),
Rhododendron canadensghodora), llex mucronata (mountain holly), andViburnum nudumvar.
cassinoidegwithe-rod). Other common woody species incliRleododendrorgroenlandicum(Labrador
tea), Vaccinium myrtilloidegvelvet-leaved blueberryf;aultheria hispidula(creeping spicy-wintergreen),
Larix laricina (American larch), an®icea mariana(black spruce). Scattered herbaceous vasculatsplan
found in small openings includ@arex trisperma(three-seeded sedgd), intumescenggreater bladder
sedge),Eriophorum virginicum(tawny cottonsedge);alamagrostis pickeringi{Pickering’s reed grass),
Glyceria melicaria (northeastern mannagrasg)halictrum pubescengtall meadow-rue),Doellingeria
umbellata (tall white-aster),Chelone glabra(white turtlehead), androsera rotundifolia(round-leaved
sundew).Sphagnunmosses are abundant.

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: Restricted to the upper East Branch of the PemigsetaRiver watershed near Shoal and
Ethan Pond in the White Mountains at elevationsvatih400 ft. and, at a few sites, near the traorsitd
heath - krummbholz.

SoURCES NHB field surveys; Sperduto et al. 2000a.

Marshy comuni ti es of peatland margins

These peatland communities occur adjacent to skdlfgond and lake borders, stagnant streams, andpl
habitats with a minerotrophic influence from uplanohoff or open water. They may be transitional to
aquatic beds, marshes, shrub thickets, or uplabdtadtss Some peatland types described elsewhere may
also occur along pond or upland borders, but theyaet contain an abundance of emergent or aquatic
marsh species as is indicative of the two typesrite=d here.

* Floating marshy peat mat (S354)

GENERAL DESCRIPTION This community consists of thin, flat, loosely colidated peat and vegetation
along calm margins of lakes, ponds, and slow-mowtrgams. They are transitional between aquatic
bed or emergent marsh communities in deeper watkppen peatlands on thicker, more consolidatetl pea
landward. This community occurs statewide, usuatlithe edges of open waterbodies.

The depth of the floating peat mat ranges fromva tie more than 50 cm, and measured pH ranges from
4.4-5.7. The pH values are influenced by proxinatppen water. The mat surface is flat with ocazeio
very low micro-relief. Width ranges from less themeter to several meters wide.

CHARACTERISTIC VEGETATION Species composition is variable, but often inclutigsnphaea odorata
(white water-lily), Nuphar variegata(bullhead pond-lily), Eriophorum viridicarinatum (green-keeled
cottonsedge)Eleocharisflavescenwar. olivacea(yellow spikesedge)k. palustris (common spikesedge),
Rhynchospora albgwhite beaksedgeDulichium arundinaceunfthree-way sedge)juncus pelocarpus
(brown-fruited rush)Triadenum virginicun{Virginia marsh-St. John's-wortjlypericum borealénorthern
St. John’s-wort), Drosera intermedia (spatulate-leaved sundew)tricularia spp. (bladderworts),
Pontederia cordatdpickerelweed)]ris versicolor (blue iris), and other forbs and graminoids. Skrake
both sparse and stunted, or completely absent.

CLASSIFICATION CONFIDENCE 2
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DISTRIBUTION: This community probably occurs throughout New Hahigs at the edges of open
waterbodies. Good examples can be found at Binoeyl PNew Ipswich), World End Pond (Salem), and
Pickerel Cove (Stoddard).

SOURCES Sperduto et al. 2000a.

* Marshy moat (S4)

GENERAL DESCRIPTION Moats are wet zones generally found between otkatlgnd communities and
adjacent upland habitats, typically in southern eadtral New Hampshire. Moats may vary considerably
both within and between sites, in width (less than to more than 20 m) and in duration and frequerfic
flooding. They may be restricted to basins withndigant yearly water fluctuations. Moat developrhen
likely is related to increased peat decompositiongthe peatland edge as a result of decreasdityaand

dry periods during seasonal water-level drawdowevegal other peatland communities occur in moat
locations; marshy moats differ from them by hawéngreater prominence of marsh or aquatic species.

Soils are typically relatively shallow, well-decooged peat. Because the moat is located where surfac
water runoff enters the peatland, nutrient avdilgband pH are generally higher in the moat thamaieas
closer to the peatland center.

CHARACTERISTIC VEGETATION Vegetation is typically poorly to moderately devyetd and variable in
composition, with a number of minerotrophic indaraspecies. Temporarily to seasonally flooded moat
zones support most of the shrub and marsh spestssni. Emergent or aquatic species generally absen
from other peatland types includ8parganium americanum(American bur-reed),Calamagrostis
canadensis(bluejoint), Glyceria spp. (mannagrassesycirpus cyperinugwoolly bulrush), Eleocharis
palustris(common spikesedge)uncus canadens{€anada rush), ant effususssp.solutus(loosened soft
rush). In semi-permanently flooded moat zones, re¢vaquatic species may be present, including
Potamogetorspp. (pondweedsBrasenia schreber{water-shield),Utricularia vulgaris ssp.macrorhiza
(greater bladderworthNuphar variegatgbullhead pond-lily), antNlymphaea odoratéwvhite water-lily).

Other characteristic species that are also occalsionother peatland communities incluéeltandra
virginica (green arrow-arum)Jriadenum virginicum(Virginia marsh-St. John's-wortlycopus uniflorus
(northern water-horehoundlysimachia terrestrigswamp yellow-loosestrife)pulichium arundinaceum
(three-way sedge)Carex canescenghoary sedge), an@. lasiocarpa(wire sedge). Shrubs may include
Cephalanthus occidentaliuttonbush),Vaccinium corymbosurthighbush blueberry)llex verticillata
(common winterberry)Decodon verticillatus(water willow), Chamaedaphne calyculatdeatherleaf),
Spiraeaalba var. latifolia (meadowsweet)Aronia melanocarpalblack chokeberry), aniyrica gale
(sweet gale).

Sphagnumspecies may be absent or, when present, uncoatmdidand often characterized I8/
cuspidatumand other Sphagna found in “soupy” conditions. Mepecies that may be found on woody
stem bases and elsewhere in the moat incl@d#icladium haldanianum Hypnum pallescensand
Aulocomnium palustre

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: Typically occurs in southern and central New HanmgshExamples of (rather small)
marshy moats can be found at Trask Swamp (AltoogyrTHall Bog (Lee), and Nye Meadow (Stoddard).

SOURCES Sperduto et al. 2000a.
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ESTUARINE COMMUNITIES

Estuarine communities in New Hampshire occur irntidaband intertidal coastal habitats connectethéo
ocean but semi-enclosed by land and protected fah-energy wave action. Connectivity of these
communities to the ocean is open, partly obstryatedporadic. Subtidal habitats are influencedithgs

but are continuously submerged. Intertidal habia¢speriodically exposed and flooded by tidesl(itiag
spring tide and splash zone areas). Ocean wathinvtiie estuarine system is at least occasiondlyed

by fresh water runoff. The estuarine system extexgdsvard to an imaginary line drawn across the Imout
of a bay or river or to the seaward limit of wetlavascular plants when they are not included withim
imaginary line; upstream and landward the systetensls to where ocean-derived salts are less than or
equal to 0.5 parts per thousand (ppt) during thievgdef average annual low fresh water flow (Coviraret

al. 1979).

Surface water salinity fluctuates widely accordiogseasonal variation in fresh water dischargeatere
seasonal variation occurs within the Great Bay demthan in estuaries closer to the coast (Sha@2)L9
There is also a pattern of decreased surface waliaity from coastal marshes to those occurrin@Gieat

Bay and its tributaries. Salinity in the Great Bapymplex is generally greater than 20 ppt (excepindu
major spring runoff events), whereas coastal marstmain closer to 30 ppt year-round (Short 1992a)t
marsh soil water salinity roughly corresponds ttylpaline levels (18—30 ppt). In certain areas, evafion

may increase salinity above polyhaline levels. riiglilevels less than 18 ppt but greater than @b p
(meso- and oligohaline levels) typically supporadkish marsh communities. Fresh water marshes occur
where salinity levels are 0.5 ppt or less durirgplriod of annual low fresh water flow.

Salt marshes are the dominant natural communitiesstuarine ecosystems. In New Hampshire, salt
marshes grow atop fibrous marine peat, which hag litle mineral content due to the weather-resist
bedrock found along the North Atlantic coast. Thesk marshes are referred to as the New Englape Ty
(Johnson 1925). The organic soils of the New Erdjlaype distinguish them from other salt marshes to
the north and south along the east coast of Nontlerica (Reimold 1977), which have mineral soils.

New Hampshire salt marshes are estimated to ben@ré000 years old. Their origin dates to the point
when the rate of sea level rise slowed sufficietdlpllow for the establishment and growth of sadtrshes
(Redfield 1972). As salt marshes expanded, thelaced brackish marshes and uplands landward and
accreting intertidal flats seaward. Their currexteat is dictated by tidal amplitude. At Hamptonrbiar,

the mean tidal range is 8.3 ft. with spring tidesraging 9.5 ft. Here, the high marsh rises from
approximately 4 ft. above mean sea level at itelo@nd to 5 ft. above mean sea level at the lardilirait

of the saltmarsh rush zone.

In addition to hydroperiod (duration and frequenéyidal flooding), factors that affect plant disttion in

salt marshes and other estuarine communities iackall salinity, soil oxygen, nutrient availability
elevation of substrate, concentration of growthbitars in the sulfihemist soils, storms, ice-sdngr and
land use history (Breeding et al. 1974; Howes et18i86). Competitive interaction and biological
facilitation between and among species has alsn Heeumented (Bertness 1992). Many of these factors
and processes are interrelated, but vary alongegredat different rates or in different quantiti@ltai

and Vitt 1995). The abilities of individual plantecies to tolerate the combination of stresseatdiathich
plant species grow where. For exam@partina alterniflora(smooth cordgrass) dominates the physically
stressful low marsh due to its ability to oxygeniggeroots and rhizospher8partina patengsaltmeadow
cordgrass), sensitive to tidal flooding, compeéitiv excludes smooth cordgrass from the high marsh.
Along the upland edge of the marsh, saltmeadowgrass is itself competitively excluded Byncus
gerardii (saltmarsh rush), the marsh perennial most subtepb tidal flooding (Bertness 1990). Salt
marsh vegetation is very dynamic and traditionatcsgsional concepts have limited application in
addressing patterns of vegetation change (Niemadgvdarren 1980), largely due to ongoing sea legel r
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From the time of European settlement until recergblt marshes were routinely drained by farmers to
increase the productivity of saltmeadow cordgrassRistichlis spicata(saltgrass) for hay, pasture, and
mulch. New Hampshire’s salt marshes were also éitcim an effort to reduce salt marsh mosquito
populationgAedes sollicitangind other species). The ecological impacts ohditginclude reduced flood
duration and lowered water table; changes in spezenposition across the marsh; reductions of tnsec
mollusk, and crustacean populations (Bourn anda@ott950; Britton et al. 1915); decline in shorebird
and waterfowl (Bradbury 1938); and loss of submérgquatics includindRuppia maritima(widgeon-
grass), and the state-threaterftiickeniapectinata(Sago false pondweed)and Zannichellia palustris
(horned-pondweed) However, spoil deposits from the ditches may suphigh marsh grasses ahd
frutescengmarsh elder)*, a state-threatened shrub (Millet Bgler 1950).

About twenty percent (1240 acres) of New Hampshirgglt marshes have been degraded by varying
degrees of non-natural restrictions to tidal fld8oi{ Conservation Service 1994). Where restrictiars
severe, salt marshes are replaced by brackish esh fivater wetlands. Other causes of salt marsh
deterioration from human activity include fillindraining, increased nutrient inputs, increased amspme
cases, decreased sediment inputs, introductiomwasive plant species, and excess fresh water frunof
Recent mitigation efforts have helped to beginrdstoration process for these degraded salt marshes

Typhaangustifolia (harrow-leaved cattail) is a species considerettatdive in recently published floras
and plant atlases (Haines 2011; Kartesz 2011). Meré¢here is mounting evidence indicating thisotax
occurred on the Northeast coast prior to Europettlement and has since spread in a way similéngo
native Typha latifolia (broad-leaved cattail), as a result of its invashature and human disturbance
(Distler 2010; Farrell et al. 2010; Pederson et2805; Rippke et al. 2010; Shih and Finkelstein&00
Similarly, even thouglAgrostisstolonifera (creeping bentgrass) is often considered non-@ativiNorth
American (Haines 2011), Harvey (2007) believes somehern salt marsh populations may be native.
Because narrow-leaved cattail and creeping berggnay be native in esturaine habitat in the nosteza
U.S., they are here considered to be native.

INTERTIDAL MARSHES, FLATS, AND SHORES

Intertidal communities are intermittently floodeddaexposed by tidal fluctuation. They can be broken
three broad groups according to flooding frequengyper, middle, and lower intertidal. The upper
intertidal is the irregularly flooded zone (substrfiooded less than daily) occurring between thpen
reaches of the spring tide/splash zone and medntiug. It includes wetlands beyond the upper rezch
spring tides but periodically infused with salt eratduring storm events (supportiegastal salt pond
marsh communitiesupper reaches dfitertidal rocky shore high salt marsh brackish marsh high marsh
salt pannes and poojshigh brackish riverbank marsh and coastal shoreline strand/swale Middle
intertidal refers to the regularly flooded zoneb&wate flooded at least once daily) occurring leetwthe
mean high tide and mean low tide, which supplants salt marsh low marshsalt pannes and poolsow
brackish riverbank marsh intertidal flat, andintertidal rocky shorenatural communities. The lower
intertidal is the irregularly exposed zone (sulistexposed less than daily) occurring between thenm
low tide and very low spring tide, which suppoite lower reaches of thatertidal flat andintertidal
rocky shorenatural communities.

* Low salt marsh (S3)

GENERAL DESCRIPTION This community is dominated b$partina alterniflora(smooth cordgrass) and
occurs between mean sea level and mean high tideeas protected from high-energy wave action. They
form along the coast in protected bays, along sivand behind rocky spits, barrier beaches, and lsars.
Low salt marsheggrade intointertidal flats and subtidal communities seaward dnigh salt marshes
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landward.Salt pannes and poolsan be found in this community but are more comnmothe high salt
marsh Low salt marshesare often restricted to a narrow fringe along ltiis; creeks, rivers, and bays
where poly- to euhaline conditions limit competiticGmooth cordgrass can reach heights of ca. 36 ft
these bands. Where slopes are gentler, smoothrasgimay cover broader areas. While this is andisti
narrowly-defined natural community, it does sharailarities with thelow brackish riverbank marsh
described later in this section.

Soils are typically organic materials 16 to 50'tthoverlying sandy or silty materials (Terric Shémists).
Soil water salinity roughly corresponds to polyhalievels (18-30 ppt).

CHARACTERISTIC VEGETATION Smooth cordgrass dominates the physically stredsful salt marsh.
Associated vascular halophytes occur in low abuoelaand may includ&alicornia depressa(common
glasswort), Atriplex prostrata (halberd-leaved orache). glabriuscula (bracted orache)Eleocharis
parvula (little-headed spikesedde)Suaedaspp. (sea-blites), an8pergularia marina(saltmarsh sand-
spurry). Macroalgae (seaweed) incluskcophyllum nodosuandFucusspp. (rockweeds), among others.

VARIANTS: This community occurs in two distinct settings,niimg two variants. The typic variant is more
common than the mineral soil variant in New Hampeshi

1. Typic variant: As described above. This variant occurs in orgastils, typically as a narrow
fringe at the seaward edge of high marsh.

2. Mineral soil variant: This variant occurs as linear strands Sppartina alterniflora (smooth
cordgrass) in moderate to high-energy settings.eMinsoils are coarse (often gravel or cobble)
with a shallow (or absent) organic layer. Frequeatcurs together with the shallow peat variant of
high salt marsh

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: Restricted to sheltered areas near the seaandbeiCoastal Lowland subsection. Good
examples are found along BBEckwater and Hampton Rivers (Seabrook, Hamptdis,Hdampton).

SOURCES NHB field surveys; Breeding et al. 1974; Nichetsal. 2001.

* High salt marsh (S3)

GENERAL DESCRIPTION This community, dominated b8partina patengsaltmeadow cordgrass), accounts
for more than 90% of the total salt marsh habitaNew Hampshire. Along withlow salt marshesthis
community occurs along the coast behind rocky spiggrier beaches, and sand bars and along bays and
rivers where it is protected from high-energy waegion. The transition between this community &owl

salt marsh occurs approximately at the mean high water médm here,high salt marsh stretches
landward to the upper reaches of spring tides. Upyer edge of this community supports an increased
diversity of plant species.

High salt marsh grades intolow salt marsh intertidal flats, and subtidal communities seaward and,
depending on local conditionbrackish marsh fresh water wetlands, or upland communities laardiw
Salt pannes and poolare common on the marsh surface.

Soils are generally organic materials thicker tB&41 over sand, silt, or bedrock (Typic Sulfihemjsts
Organic soils 16 to 50" thick occur along streard emer mouths entering the Great Bay complex dued t
narrow margins around the bay (Terric Sulfihemister silt). Thinner soils (<16”) underlieigh salt
marsh at the extreme seaward edge of coastal margirel) aneas on the Great Bay's western side, and
along some streams flowing into the bay (Sulfagsler@alt marsh soil water salinity roughly corrasgm

to polyhaline levels (18-30 ppt).

CHARACTERISTIC VEGETATION Saltmeadow cordgrass is typically dominant in tb@nmunity. Other
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common plants includ8partina alterniflora(smooth cordgrass; short fornbistichlis spicata(saltgrass),
and Juncus gerardii(saltmarsh rush). Saltgrass often forms pure stamdvetter, more poorly drained
areas, or mixes with saltmeadow cordgrass, growingimilar elevations on the high marsh. Saltmarsh
rush often dominates landward of saltmeadow cosdgiia narrow vegetative zones with decreased tidal
flooding and soil water salinity, beginning at abowean spring high water. Only spring tides andnsto
surges reach this area along the upper edge abthenunity. This zone has the highest species raghime
the marsh and includeSolidago sempervirengeaside goldenrodlymphyotrichurmovi-belgii (New
York American-aster)Panicum virgatum(switch panicgrassfnthoxanthurmitens(vanilla sweet grass),
Festucarubra ssp.pruinosa(frosty red fescue)glymus virginicugcommon eastern wild-ryel. repens
(creeping wild-rye),Spartina pectinata(prairie cordgrass)Carex hormathodegmarsh straw sedge),
Juncusbalticus ssp. littoralis (Baltic rush), Teucrium canadenséAmerican germander)Sanguisorba
canadensigCanada burnet), aidgusticum scothicur{Scotch lovage).

Less frequent species in this community &®lygonum ramosissimurasp. ramosissimum(yellow-
flowered knotweed)P. ramosissimunssp. prolificum (prolific yellow-flowered knotweed)*Argentina
egediissp.groenlandica(coastal silverweedBymphyotrichurtenuifolium(perennial saltmarsh American-
aster¥, andS.subulatum(annual saltmarsh American-aster).

Plants often found on low natural levees incli®leaedaspp. (sea-blites}uccinellia maritima(seaside
alkali grass), andhtriplex prostrata (halberd-leaved orache). Along larger marsh crekksees several
meters wide typically rise 2—-6" above the marsheasralong the upper edge of this community that are
influenced by fresh water streams, ephemeral chedmeanoff, or groundwater discharge often support
brackish marsh

VARIANTS: This community occurs in two distinct settings,niimg two variants. The typic variant is more
common than the shallow peat variant in New Hanpshi

1. Typic variant: As described above. This variant occurs in deepgainic soils in estuarine settings.

2. Shallow peat variant This variant occurs as isolated patches or list@nds ofSpartina patens
(saltmeadow cordgrass) and other species in madecathigh-energy settings. Peat depth is
shallow, often only a few inches deep above bedrgckvel, or cobble. This variant frequently
occurs together with the mineral soil variantaf salt marsh

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: Restricted to sheltered areas of the seacoasteinrCtiastal Lowland subsection. Good
examples are found along BBEckwater and Hampton Rivers (Seabrook, Hamptdis,Hdampton).

SOURCES NHB field surveys; Breeding et al. 1974; Nixor829 Nichols et al. 2001.

 Brackish marsh (52S3)

GENERAL DESCRIPTION These marshes occasionally occur along the uppagimsaof high salt marshes
andhigh brackish riverbank marshesvhere sufficient fresh water runoff or groundwatéscharge flows
onto the marsh surface. They are flooded by salemanly during spring tides and storm surges. &hes
conditions support several species most often faorfdesh or salt marshes but that are also totev&n
brackish conditions and able to successfully compat this environmentHigh and low brackish
riverbank marshesare two similar communities but they are tidalyoded more frequently than by spring
tides alone.

Sulfihemist soils with low surface salt contentelik underlie most examples (Breeding et al. 19%4)l
water salinity generally ranges from greater thangarts per thousand (ppt) to less than 18 pmdoto
mesohaline).
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CHARACTERISTIC VEGETATION Brackish marshesare characterized by a variable mix of herbaceous
species includingCarex paleacea(chaffy sedge),Bolboschoenugobustus (sea-coast tuber-bulrush),
Agrostis stolonifera(creeping bentgrassfestucarubra ssp. pruinosa (frosty red fescue)Spartina
pectinata(prairie cordgrass)f. patengsaltmeadow cordgrass)incus gerardi{saltmarsh rusholidago
sempervirens (seaside goldenrod), an&ymphyotrichumnovi-belgii (New York American-aster).
Eleocharis parvuldlittle-headed spikesedgeandE. uniglumis(one-glumed spikeseddeare rare species
that can be found in both variants.

Somebrackish marshesare dominated byyphaangustifolia(narrow-leaved cattail), particularly in coves
or other protected areas with restricted spring-tigheet flow” (bi-monthly or less frequent tidéddding
events) and with significant fresh water inputisltunclear if narrow-leaved cattail is native herenot,
although there is a growing body of evidence intitigathis taxon occurred on the Northeast coastrfid
European settlement (see discussion under “Esm@@mmunities” introduction).

VARIANTS: Two variants with reasonably distinct plant assiwoies are distributed along gradients of
hydrology and salinity.

1. Short graminoid variant: This variant supports a greater diversity of pdaand is generally
flooded less frequently than the otHmackish marshvariant. It is higher in elevation, receives
more fresh water input, and experiences less fragigal flooding than théigh salt marsh It is
characterized by a mix of graminoids including pieg bentgrass, frosty red fescue, saltmeadow
cordgrass, and saltmarsh rush. One or more of theseies may be locally dominant. In wetter
settings, chaffy sedge may be more frequent andlsatinant.

Other common graminoids and forbs include New YAnkerican-aster, seaside goldenrod, prairie
cordgrass, and sea-coast tuber-bulrush. Less abnatal frequent plants includeolygonum
ramosissimumssp. ramosissimum(yellow-flowered knotweed)Triglochin maritima (saltmarsh
arrow-grass),Argentina egedii ssp. groenlandica (coastal silverweed)Ranunculus sceleratus
(cursed crowfoot)Acorus calamugsingle-veined sweetflag), narrow-leaved catt@8dnguisorba
canadensigCanada burnetAmaranthus cannabinusalt marsh water-hemp)uncusbalticusssp.
littoralis (Baltic rush),Schoenoplectugungengthree-square bulrushiarex hormathode@marsh
straw sedge)Distichlis spicata(saltgrass)Panicum virgatun(switch panicgrass)inthoxanthum
nitens(vanilla sweet grass), aritlymus virginicugcommon eastern wild-rye). The state-threatened
Iris prismatica(slender blue iri$) occurs in this variant.

Three types of pannes (small, temporary depresssmteated from tidal creeks) may occur within
the relatively larger-sized short graminoid brabkimarsh variant (seealt pannes and pools
description).

2. Tall graminoid - robust forb variant: This variant occurs along the upper edge of hsgh
marshes, often in coves or other protected aretdsrestricted spring-tide “sheet flow” (bi-monthly
or less frequent tidal flooding events) and witgngiicant fresh water input. Species that may
dominate or co-dominate include narrow-leaved datthree-square bulrush, sea-coast tuber-
bulrush, Schoenoplectutabernaemontan{soft-stemmed bulrush), Baltic rush, prairie coes;
PhragmitesamericanugAmerican reed)*, as well as the invasi\saustralis(common reed) and
Lythrum salicaria (purple loosestrife). Less frequent afolidago sempervirengseaside
goldenrod) Symphyotrichurmovi-belgii (New York American-asterpmaranthus cannabinysalt
marsh water-hemp)Eleocharis flavescensvar. olivacea (yellow spikesedge), chaffy sedge,
Spartina patengsaltmeadow cordgrass), frosty red fesclieelypteris palustrisvar. pubescens
(marsh fern), and several other brackish marshiepelm one exampldypha x glaucdglaucous
cattail; T. angustifoliax T. latifolia) is the dominant cattail species in tirackish marsh

Some examples of narrow-leaved cattail dominatedkish marshgrade into a cattail dominated
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high brackish riverbank marston tidal streams and rivers where salinity lewbtslower upstream
and tidal flooding occurs several times a week (description forhigh brackish riverbank
marsh).

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: Restricted to sheltered areas of the seacoasteinCtdastal Lowland subsection. Good
examples can be found along the Squamscott Rivestf@m, Exeter, Newfields) and at the Blackwater
and Hampton River Salt Marsh complex (Seabrook, ptamFalls, Hampton).

SOURCES NHB field surveys; Breeding et al. 1974; Nichetsal. 2001.

* Salt pannes and pools (S3)

GENERAL DESCRIPTION Pannes and deeper pools are low wet areas iddian tidal creeks. They form
fine-scale natural communities (less than 2tonover 100 rf) within both saline and brackish marshes.
Species composition varies with salinity, hardnefssubstrate, elevation, soil oxygen, hydroperiadg
other factorsLow salt marshpannes and pools are regularly flooded and ofteregetated with a soft,
silty mud substrate. Irregularly flooddiigh salt marshpannes and pools vary in composition, with the
highest species richness and cover generally faurtde shallow and relatively dry forb pannes. @ai
fluctuates in response to tidal flooding, evaporatiand rainfall. Salinity levels in pannes foundtiehigh
salt marshare typically in the range of 40-50(-60) ppt. Untlee most extreme conditions (e.g., high
salinity or low oxygen) pannes may be devoid ofetatjon.

Shallow pannes are created by damag8gartina patengsaltmeadow cordgrass) and other high marsh
vegetation from ice erosion or smothering by steghdhats ofSpartina alterniflora(smooth cordgrass)
(Bertness 1992) and other flood-deposited platarlbr trash. Other processes account for the fiiomaf
“pond holes” or deep pools (Redfield 1972).

From the time the first European settlers arrivadhee coast until recently, pannes were routinefyra:d

to increase the productivity of saltmeadow cordgrasdDistichlis spicata(saltgrass) for hay, pasturage,
and mulch. New Hampshire’s salt marshes were atshetl and their pannes drained into tidal creeks i
an effort to reduce salt marsh mosquito populati@esies sollicitansand other species).

VARIANTS: Several panne and pool variants are described béloluding five in salt marshes and three in
brackish marshes.

Salt marsh variants:

1. Low salt marsh panne variant Pannes in théow salt marshtypically lack vegetation. Species
that may be present in low cover incluBeartina alterniflora(smooth cordgrass), and marine
algae such a8scophyllum nodosuifknotted wrack), anéucusspp. (rockweeds). The substrate in
low salt marsh pannes is usually soft, silty mud.

2. Forb panne variant: Very shallow, briefly flooded, moderately vegethigh salt marshforb
pannes are typically dominated Byiglochin maritima (saltmarsh arrow-grass). Other common
species includduncus gerardii(saltmarsh rush), saltgrass, saltmeadow cordgeassthe short
form of smooth cordgrass. Less frequent Rientagomaritima ssp.juncoides(seaside plantain),
Limonium carolinianum (Carolina sea-lavender)Atriplex prostrata (halberd-leaved orach),
Lysimachiamaritima (sea-milkwort) Argentinaegedii ssp.groenlandica(coastal silverweed), and
Puccinellia maritima(seaside alkali grass). Lower portions of the pammere evaporation and
poor drainage create high salinity levels may remanvegetated or support the succulent
Salicorniadepressgcommon glasswort). Forb pannes also provide agfit the state-threatened
Agalinis maritima(saltmarsh agalinis)andSalicornia bigelovii(dwarf glasswort)*, and the state-
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endangeredPuccinellia pumila (tundra alkali grass)*Plucheaodorata var. succulenta(sweet-
scented camphorweed)*, a state-endangered spetigsbe found in this habitat and in brackish
marsh communities.

3. Smooth cordgrass (short form) panne variant Shallow anaerobic depressions with poor
drainage, low nutrient availability, and high contations of sulfides and other plant growth
inhibitors promote the growth of the short form 18* tall) of smooth cordgrass (Howes et al.
1986). Smooth cordgrass pannes occur on less fah soils and appear to be somewhat deeper,
often larger, and saturated or flooded for longeriqas than forb pannes. However, as soil
saturation and ponding increase, the abundancenobth cordgrass usually decreases (Redfield
1972). Species occurring in low abundance inclumarnon glasswort, halberd-leaved orach, and a
few other vascular halophytes. This panne typedstroften found on theigh salt marshbut can
occasionally occur on the upper margins ofltve salt marsh Wetter areas dominated by the short
form of smooth cordgrass are occasionally formeanfimini-levees trapping water along ditch
margins (Shea et al. 1975).

4. Salt marsh mosquito panne variant These sparsely-vegetated pannes occur on the bpfjeof
the high salt marsh They are generally deeper than both the forb amdoth cordgrass (short
form) pannes and are typically flooded by the higbethe two spring tides (new or full moon
tide), drying-out two to three weeks later. Becatlsey are not permanently flooded, “marsh
minnows” [stickleback Pungitius pungitiusGasterosteus aculeatuand Apeltes quadracysand
mummichog Fundulus heteroclity$, predators of salt marsh mosquitodsedes sollicitansaand
other species) and other invertebrates, are absmerh low numbers. The flooding duration
generally restricts emergent halophytic gramin@dd forbs to the shallower panne margin while
preventing the growth oRuppia maritima(widgeon-grass), a species typically found in semi
permanently to permanently flooded pools.

When the panne is dry, female salt marsh mosaquiee eggs on the exposed surface. After the
panne is flooded by the new or full moon tide, Hadt marsh mosquito larvae develop through
several instars and emerge as adults (5-)7-10 Eays Other mosquito species may also
successfully breed in these pannes during the wammoaths, particularly when salinity levels are

reduced during periods of significant rainfall.

5. Widgeon-grass - marsh minnow pool variant Semi-permanently and permanently flooded pools
on the high salt marsh are important foraging areas for many species hafrebirds. These
deepwater pools can provide habitat for the subetkraquatic widgeon-grass and for “marsh
minnows” [stickleback RPungitius pungitiusGasterosteus aculeatuand Apeltes quadracysand
mummichog Fundulus heteroclity$. Emergent halophytic graminoids and forbs areegally
restricted to shallow margins, habitat commonly prfing Bolboschoenusmaritimus ssp.
paludosus(saltmarsh tuber-bulrush). The margin may alscsteep and deep, without emergent
vegetation. Purple sulfur-bacteria often cover mwththe stagnant water surface. The state-
threatenedStuckeniapectinata (Sago false pondweed)and Zannichellia palustris(horned-
pondweed) are submerged aquatics that may be found in tlisitdt. Deepwater pools
occasionally occur on the upper margins of the $alt marsh.

Brackish marsh variants: These variants occur brackish marshegshort graminoid variant).

1. Mixed graminoid - forb panne variant: These shallow depressions are ponded only fort sho
periods and are characterized by a variable migrafminoids and forbs. Frequent herbs include
Schoenoplectugungengthree-square bulrushBolboschoenusobustus(sea-coast tuber-bulrush),
Eleocharisuniglumis (one-glumed spikesedde)E. parvula(little-headed spikeseddge)Agrostis
stolonifera (creeping bentgrass), and saltmarsh arrow-grasss lfrequent ar&ymphyotrichum
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novi-belgii (New York American-aster), coastal silverweEdstucarubra ssp.pruinosa(frosty red
fescue), saltmeadow cordgrass, and saltmarsh rush.

2. Sparsely vegetated panne variant These saturated to occasionally ponded, mud-caein
pannes can occur adjacent to forested uplands wthese are shaded by overhanging canopy
branches. This is the usual habitat for the uncomR@anunculus cymbalarigseaside crowfoot),
where prostrate colonies may form small patches thesoil surface. Other graminoids and forbs
scattered across the mud, or more often aroungahee edge, include creeping bentgr&sanus
virginicus (common eastern wild-rye), smooth cordgraSarex paleaceachaffy sedge), New
York American-asterSolidago sempervirernseaside goldenrod), afantagointermedia(many-
seeded plantain).

3. Narrow-leaved cattail panne variant This panne variant is dominated Bypha angustifolia
(narrow-leaved cattail). It is unclear if narrovaled cattail is native here or not, although theee
growing body of evidence indicating this taxon ated on the Northeast coast prior to European
settlement (see discussion under “Estuarine Comtreghintroduction).

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: Restricted to sheltered areas of the seacoasteinrCtiastal Lowland subsection. Good
examples occur in tHi@lackwater and Hampton River Salt Marsh (Seabrétaimpton Falls, Hampton).

SoURCES NHB field surveys; Redfield 1972; Shea et al. 3;9HAowes et al. 1986; Bertness 1992; Nichols
et al. 2001.

* Marsh elder shrubland (S1)

GENERAL DESCRIPTION This rare community is dominated bya frutescengmarsh elder)*, one of only
two woody species that grows in New Hampshire’s sarshes. This salt shrub community, located
betweenhigh salt marshand upland habitats, occurs at just a few sitethénstate. It is more common
south of New Hampshire. Soil salinities are lowed @eat depths are thinner compared to soils imithte
salt marsh

CHARACTERISTIC VEGETATION Common associates of the dominant marsh eldertidedistichlis spicata
(saltgrass), Spartina patens (saltmeadow cordgrassklymus repens (creeping wild-rye), Agrostis
stolonifera (creeping bentgrasspPhragmitesamericanus(American reed)* Juncusgerardii (saltmarsh
rush), Symphyotrichum novi-belgi{New York American-aster), an&olidago sempervirens(seaside
goldenrod). Less frequent adeincusbalticus ssp. littoralis (Baltic rush), Cuscutagronovii (common
dodder) Limonium carolinianur{Carolina sea-lavender), aAgithoxanthummitens(vanilla sweet grass).

CLASSIFICATION CONFIDENCE 2

DisSTRIBUTION: A good example of this community can be seen atg&woint on the south shore of Great
Bay at the Great Bay Discovery Center (Stratham).

SOURCES NHB field surveys.

* Low brackish riverbank marsh (5152)

GENERAL DESCRIPTION Brackish riverbanks are flooded by seawater dildtedresh water flowing down
from the watershed abovkow brackish riverbank marshesypically occur in zones between mean sea
level and mean high tide along moderate to steegkish river- and stream-banks. The hydroperiod
(duration and frequency of tidal flooding) rougltigrresponds to that found in the low salt marsheneas
soil water salinity is more equivalenttoackish marsheg0.5-18 ppt). Fresh water can form a lens on top
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of the seawater, causing salinity to fluctuate \yiddth the tides.

This is a narrowly defined tidal community, butnitay grade intdntertidal flats and subtidal systems
toward the channel anldigh brackish riverbankmarsh (which it is nearly always found in association
with) landward. It often occurs as a narrow band,vbhere slopes are gentler the marsh may covexdero
areas. Several rare plants are restricted to tsfackierbank marshes in New Hampshire.

Sulfihemist soils with low surface salt contentelik underlie this community (Breeding et al. 1974).
Substrates of smaller brooks near the upper reagh@idal influence are often gravelly or cobblyils
water salinity generally ranges from greater thanparts per thousand (ppt) to less than 18 pmdoto
mesohaline).

CHARACTERISTIC VEGETATION Spartina alterniflora (smooth cordgrass) typically dominates this low
marsh community. As salinity decreas@&ulboschoenusobustus(sea-coast tuber-bulrush) afigpha
angustifolia (narrow-leaved cattail) may become more prominemii @ominate in some examples.
Associated vascular plants in low abundance majudiecAmaranthus cannabinuéalt marsh water-
hemp), Atriplex prostrata (halberd-leaved orachfalicornia depressa(common glasswort)l.imonium
carolinianum (Carolina sea-lavenderfleocharis parvulglittle-headed spikesedge)E. uniglumis (one-
glumed spikesedge) Schoenoplectupungens(three-square bulrush), afblboschoenusnaritimus ssp.
paludosugsaltmarsh tuber-bulrush). Rare plants that obeme and distinguish this community frdaw
salt marshinclude Limosella australis(Atlantic mudwort¥, Lilaeopsis chinensigeastern grasswott)
Crassulaaquatica (pygmy-weed), and Samolusvalerandi ssp.parviflorus (seaside brookweet) These
rare species can also occur in tiigh brackish riverbank marshand Atlantic mudwort* may also be
found on brackisintertidal flats.

CLASSIFICATION CONFIDENCE 2

DiSTRIBUTION: Restricted to brackish tidal stream and river maggn the Coastal Lowland subsection.
Good examples are found along the Lamprey Riverrdver (Newmarket), Salmon Falls River
(Rollinsford), Bellamy River (Dover), and Squamddritver (Exeter).

SOURCES NHB field surveys; Breeding et al. 1974; Nichetsal. 2001.

* High brackish riverbank marsh (51S2)

GENERAL DESCRIPTION Brackish riverbanks are flooded by seawater dilltgdresh water flowing down
from the watershed aboviigh brackish riverbank marshesypically occur as narrow zones flooded less
than daily along moderate to steep brackish rigad stream-banks. The transition between highl@md
brackish riverbank marshesccur approximately at the mean high water maxdknfhere this community
stretches landward to the upper reaches of spitieg.t The hydroperiod corresponds to that founthén
high salt marsh whereas soil water salinity is more equivalenbtackish marsheq0.5-18 ppt). Fresh
water can form a lens on top of the salt watersicethe salinity to fluctuate widely with the tale

This community may grade intow brackish riverbank marshintertidal flats, and subtidal communities
toward the channel. Fresh water wetlands or uplrdmunities are found landward. This community
supports species most often found in fresh ormaltshes but tolerant of brackish conditions ane &bl
successfully compete in this environment. Seveasd plants are restricted to brackish riverbanksimes

in New Hampshire. This is a narrowly defined tidammunity nearly always found in association viav
brackish riverbank marshand often as a fairly narrow zone. Where slopegantler however, the marsh
may cover broader areas.

Substrates are generally sulfihemist soils with saface salt content (Breeding et al. 1974). Satest of
smaller brooks near the upper reaches of tidalémite are often composed of gravelly or cobbly ralte
Soil water salinity generally ranges from greabert 0.5 parts per thousand (ppt) to less than L8ofigo-
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to mesohaline).

CHARACTERISTIC VEGETATION A variable mix of graminoids and forbs characteribés community
including Symphyotrichumnovi-belgii (New York American-aster)Solidago sempervirengseaside
goldenrod), Typha angustifolia(narrow-leaved cattail) Spartina patens(saltmeadow cordgrass}.

pectinata(prairie cordgrass)Agrostis stolonifergcreeping bentgrassolboschoenusobustus(sea-coast
tuber-bulrush)Schoenoplectugungendthree-square bulrushlarex paleacedchaffy sedge), anduncus
gerardii (saltmarsh rush). One or more of these speciesbmdgcally dominant.

Less frequent species inclu&iplex prostrata(halberd-leaved orachirgentinaegediissp.groenlandica
(coastal silverweed)Sium suave(water-parsnip),Calystegia sepiumhedge false bindweedRumex
crispus (curly dock), Plantago intermedia(many-seeded plantainAmaranthus cannabinualt marsh
water-hemp)Lythrum salicaria(purple loosestrife)Spergularia maringsaltmarsh sand-spurryGyperus
filicinus (beach umbrella sedgefarex hormathodegmarsh straw sedgeJuncusbalticus ssp.littoralis
(Baltic rush), Distichlis spicata(saltgrass)Spartina alterniflora(smooth cordgrassklymus virginicus
(common eastern wild-ryeRoa pratensigKentucky blue grassRanicum virgatum(switch panicgrass),
Anthoxanthunmmitens(vanilla sweet grass), affaxicodendron radican§oison-ivy).

Rare plants that occur here and distinguish thisnosanity fromhigh salt marsheghat have an equivalent
flood regime includeLimosella australig/Atlantic mudwort¥, Lilaeopsis chinensigeastern grasswott)
Crassulaaquatica (pygmy-weed), and Samolusvalerandi ssp.parviflorus (seaside brookweed) These
rare species can also occur in b brackish riverbank marshAtlantic mudwort may also be found on
brackishintertidal flats.

CLASSIFICATION CONFIDENCE 2

DisTRIBUTION: Restricted to brackish tidal stream and river gives in the Coastal Lowland subsection.
Good examples are found along the Lamprey Riverrdvar (Newmarket), Salmon Falls River
(Rollinsford), Bellamy River (Dover), and Squamddritver (Exeter).

SOURCES NHB field surveys; Breeding et al. 1974; Nichetsal. 2001.

* Coastal salt pond meadow marsh (S1)

GENERAL DESCRIPTION This community is part of the single viable coastalt pond marsh system
occurring in New Hampshire at Odiorne Point SteiekPThe ocean shapes the marsh’s nature by periodi
intrusion of salt water over the narrow sand anttbt® berm. This semi-permanently saturated to
seasonally flooded community lies adjacent to ¢bastal salt pond emergent mardound on lower
ground. In the spring the meadow marsh is typicétipded, but during most of the growing season the
water table remains at or below the surface exaftgt heavy precipitation events.

Soils consist of a thin O horizon overlying graydbam. Scattered outcrops are exposed in the m8mh
water salinity generally ranges from 0.5-18 ppig(@! to mesohaline). Salinity levels fluctuate seesly
and between years in response to fresh water imwaiporation, and periodic infusion with salt water
during storm events.

CHARACTERISTIC VEGETATION Characteristic species includgymphyotrichurmovi-belgii (New York
American-aster) Solidagosempervirengseaside goldenrodgpartina pectinata (prairie cordgrass), and
Agrostisstolonifera(creeping bentgrass). Associated specie§ aaelenumvirginicum (Virginia marsh-St.
John's-wort)]ris versicolor(blue iris),Bidensconnata(purple-stemmed beggar-tick8),frondosa(Devil's
beggar-ticks),Chenopodiumrubrum (red goosefoot)*,Lycopus uniflorus (northern water-horehound),
Lysimachiaterrestris (swamp yellow-loosestrife),ythrum salicaria (purple loosestrife)l.. hyssopifolia
(hyssop-leaved loosestrifeHypericum boreale (northern St. John's-wortfscirpus cyperinus (woolly
bulrush), Carex hormathodes(marsh straw sedgeJuncuscanadensis(Canada rush), andhelypteris
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palustrisvar. pubescengmarsh fern).
CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: Restricted to the coastal zone. The only knowable example occurs at Odiorne Point
State Park in Rye (Gulf of Maine Coastal Lowlantsaction).

SOURCES NHB field surveys; Straus 1992.

* Coastal salt pond emergent marsh (S1)

GENERAL DESCRIPTION This community is part of the single viable coastalt pond marsh system
occurring in New Hampshire at Odiorne Point StaekPThe ocean shapes the marsh’s nature by periodi
intrusion of salt water over the narrow sand anobt®berm. Situated between the flat and meadovgimar
communities, thecoastal salt pond emergent marsis saturated to semi-permanently flooded with
seasonably variable water levels. Water levelshiallswer portions of the emergent marsh are several
inches deep early in the growing season, thougBdheurface may be exposed mid to late seasoep&e
sections of the emergent marsh have 1-2 ft. or mbstanding water. Soils in this area are expasdy
during extended dry periods. Species compositiangiven area depends on factors such as salivitygr
depth, and amplitude of water-level fluctuations.

Soils consist of a thick O horizon overlying grdydbam. Scattered outcrops are exposed in thehmars
Soil water salinity generally ranges from 0.5-18& fpligo- to mesohaline). Salinity levels fluctuate
seasonally and between years in response to fratdr wput, evaporation, and periodic infusion va#it
water during storm events.

CHARACTERISTIC VEGETATION Characteristic perennial emergent species, typicalbongy-tissued
(aerenchymatous), afeyphaangustifolia (narrow-leaved cattail3choenoplectusabernaemontan{soft-
stemmed bulrush). pungengthree-square bulrushBolboschoenusaritimusssp.paludosugsaltmarsh
tuber-bulrush), an@parganiumsp. (bur-reed). Other plant taxa includgpericumboreale (northern St.
John's-wort), Triadenumvirginicum (Virginia marsh-St. John's-wortfcutellaria galericulata (hooded
skullcap), Lysimachia terrestris (swamp yellow-loosestrife) Lythrum salicaria (purple loosestrife),
Solanumdulcamara (climbing nightshade)Phragmitesaustralis (common reed)Juncus canadensis
(Canada rush), antihelypterispalustris var. pubescengmarsh fern). Floating aquatic species intermixed
with the dominant emergent vegetation incliigennaminor (common duckweed) afdymphaeadorata
(white water-lily).

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: Restricted to the coastal zone. The only knowabl example occurs at Odiorne Point
State Park in Rye (Gulf of Maine Coastal Lowlantsaction).

SOURCES NHB field surveys; Straus 1992.

* Coastal salt pond flat (S1)

GENERAL DESCRIPTION This community is part of the single viable coastalt pond marsh system
occurring in New Hampshire at Odiorne Point SteiekPThe ocean shapes the marsh’s nature by periodi
intrusion of salt water over the narrow sand arohbt® berm. Theoastal salt pond flabccurs adjacent to
the coastal salt pond emergent marshut in lower-lying wetter areas that are seasgnail semi-
permanently flooded. The community is vegetateddsttered rhizomatous perennials near the emergent
marsh and by annuals that emerge from the seedislokver normally inundated areas are exposedglurin
extended periods of drought.
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Soils consist of well decomposed organics or &tf@icorizon overlying gravelly loam. Scattered oops
are exposed in the flat. Soil water salinity geligranges from 0.5-18 ppt (oligo- to mesohalirilinity
levels fluctuate seasonally and between yearssporese to fresh water input, evaporation, and girio
infusion with salt water during storm events.

CHARACTERISTIC VEGETATION Characteristic species akeocharisparvula (little-headed spikesedge)*,
E. uniglumis (one-glumed spikesedge)*, an&. flavescens var. olivacea (yellow spikesedge).
Schoenoplectupungens(three-square bulrush) amblboschoenusnaritimus ssp.paludosus(saltmarsh
tuber-bulrush) occur in low cover. Because the faw is often ponded, aquatic species such.esna
minor (common duckweed) that are tolerant of brackistd@@ns and drawdown are presefénnichellia
palustris (horned-pondweed)*, a rare aquatic species irsthte, was listed in this community by Straus
(2973).

CLASSIFICATION CONFIDENCE 2

DISTRIBUTION: Restricted to the coastal zone. The only knowable example occurs at Odiorne Point
State Park in Rye (Gulf of Maine Coastal Lowlantdsction).

SoURCES NHB field surveys; Straus 1992.

* Brackish water pool (S2)

GENERAL DESCRIPTION Brackish pools occur on the Isles of Shoals, inlsdepressions withimaritime
rocky barrens They typically range from a few to several squareters in size. Depending on salinity,
fresh and/or brackish water graminoids and forbsupavithin and along the margins of these pools.
Salinity fluctuates as a result of salt inputs fretarm waves and salt spray, fresh water precipitatnd
evaporation.

The substrate consists of various types of bedrock.

CHARACTERISTIC VEGETATION Fresh water species includeysimachia arvensis (scarlet pimpernel),
Epilobium ciliatum(fringed willow-herb),Iris versicolor (blue iris),Lemna minor(common duckweed),
Lycopus uniflorus (northern water-horehound)l.ythrum salicaria (purple loosestrife), Persicaria
hydropiper (water-pepper smartweedp, pensylvanicalPennsylvania smartweedy,. punctata(dotted
smartweed)Portulaca oleracegcommon purslaneRanunculus sceleratysursed crowfoot)Scutellaria
galericulata (hooded skullcap)Typha latifolia (broad-leaved cattail), anHordeum jubatum(fox-tail
barley). Species present that are often associattdbrackish conditions includArgentina egediissp.
groenlandica(coastal silverweed),ythrum hyssopifolia(hyssop-leaved loosestrifelplantago maritima
ssp. juncoides (seaside plantain)Spergularia marina (saltmarsh sand-spurryfolidago sempervirens
(seaside goldenrodsymphyotrichum novi-belgiiNew York American-aster)S. subulatum(small salt
marsh aster)[ypha angustifolignarrow-leaved cattailBolboschoenus robustisea-coast tuber-bulrush),
Schoenoplectus pungeffhiree-square bulrushleocharis uniglumigone-glumed spikesedge)&arex
hormathodegmarsh straw sedgejuncus bufoniugtoad rush),). gerardii (saltmarsh rush)]. pelocarpus
(brown-fruited rush), andgrostis stolonifergcreeping bentgrass).

CLASSIFICATION CONFIDENCE 3

DISTRIBUTION: This community is known from the Isles of Sho#&Rye) in the Coastal Lowland
subsection.

SOURCES NHB field surveys.

* Coastal shoreline strand/swale (52)

GENERAL DESCRIPTION This is a sparsely vegetated upper intertidal comitmufound along protected
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estuarine shorelines or backdune sandy depresai@hshannels bordering salt marshes. FloodedHess t
daily, these upper intertidal areas form eithegéapatches or narrow strands along protected |awggn
shorelines and are important habitat for variotisrapods, shore birds, and other animals.

The substrate consists of fine to coarse soilgrimiteed at times with scattered bedrock includingsth of
the Rye Formation. Dead plant stems and othertdetiten cover much of the substrate surface.

CHARACTERISTIC VEGETATION A sparse cover (typically <25%) of halophytic herbsnsists of
Spergularia marina(saltmarsh sand-spurrygalicornia depressa(common glasswort)Suaeda linearis
(annual sea-blite)lLimonium carolinianum(Carolina sea-lavender), arfeuccinellia maritima (seaside
alkali grass). Infrequent species include otBemedaspp. (sea-blites) andtriplex prostrata (halberd-
leaved orach)Distichlis spicata(saltgrass) an&partina patengsaltmeadow cordgrass) may be present in
sandy areas. Vascular plants that can be foundyal@upland border includeakile edentulg American
sea-rocket),Chenopodium rubrunm(red goosefoot), and Polygonumspp. (knotweeds). Rare species
documented in this community aHonckenyapeploidesssp.robusta(seaside-sandwort)* aralicornia
bigelovii (dwarf glasswort).

This upper intertidal community is distinguishedrfr intertidal flats and lower elevations dftertidal
rocky shoresby the presence of vascular plants, substratealisence or very sparse cover of rooted
macroalgae, and less frequent tidal flooding. kdsivalent to the “drift-line community” found leten
the salt marsh and dunes at The Sands (Seabrodksesbed by Dunlop et al. (1983).

CLASSIFICATION CONFIDENCE 3

DisTRIBUTION: Restricted to immediate shoreline areas of thas@ Lowland subsection. Good examples
are at Odiorne Point State Park (Rye) and The S@efbrook).

SoURCES NHB field surveys; Dunlop et al. 1983; Short 1992

¢ Intertidal rocky shore (S3)

GENERAL DESCRIPTION This community occurs in the intertidal zone orubsirate of exposed bedrock or
coarse boulders and rubble. They are most aburaattie open coast, but are also found intermittentl
along estuarine rivers and around protected embatgn¥ascular plants are absent in the upper id&rt
portions of this community, butyanobacteria (or “blue-green algae”) and lichersg/ be present. More
commonly, inundated parts of intertidal rocky stsosepport a great diversity of marine algae. InGheat
Bay Estuary, seaweed species dominance shifts fuen to red (or brown) algae with increases in
salinity levels. Great Bay also supports disjurmpydations of several seaweed species typicallpdon
warmer climates. The rocky substrate also provsidisl purchase for barnacles, periwinkles, and elass
Tidepools are conspicuous ephemeral features eftitél rocky shores, harboring a large number of
marine species.

CHARACTERISTIC VEGETATION Vascular plants are absent. In the supralittordl fsigh littoral zones, non-
vascular species include cyanobacteria or “bluemgr@gae” and lichens. Commonly seen macroalgae in
lower intertidal zones include the rockweeiscophyllum nodosunfrucusspp., and many other species
(Borror 1994).

VARIANTS: Two variants of this community occur, distinguishmdsetting and algae types.

1. Maritime variant : This variant primarily occurs in high-energy s&s along the rocky maritime
coastline and at the Isles of Shoals, and is theem@mmon of the two variants.

2. Estuarine variant: This variant primarily occurs along the shoreesfuaries like Great Bay and
contains algae species not found in the other mari&hile tidal currents are sometimes strong and
wave action can be significant, settings are typidawer-energy compared to the other variant.
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CLASSIFICATION CONFIDENCE 3

DisTRIBUTION: This community is restricted to the Isles of Sed&®ye), Odiorne Point State Park (Rye),
and other exposed maritime shores in the Coastaldra subsection.

SOURCES NHB field surveys; Borror 1994; Short 1992.

* Intertidal flat (S3)

GENERAL DESCRIPTION Intertidal sand and mudflats are gently slopin@rsely vegetated areas that occur
betweenlow salt marshor low brackish riverbank marsHandward and subtidal communities seaward.
Tidal creek channels exposed at low tide are ireduéh this communitylintertidal flats form in
depositional environments protected from high-epevgve action in bays and rivers, or along the toas
behind landforms such as rocky spits, barrier bescand sand bars (all of which contribute sedisment
the formation of this community).

A variety of primary foods (microalgae, phytoplamkt and detritus) supports a high level of prodtgti
in this community. Benthic diatoms and other mitgaa occurring in this environment are important
contributors to the primary productivity of the @atine system (Sickley 1989). Characteristic irslendtes
found in New Hampshire’s intertidal mudflats inckudharine worms (includinglereis virens Nephtys
caeca Clymenella tortquata and Scoloplos spp.) and mollusks [including soft-shelled clafdyé
arenarig), Baltic Macoma Macoma balthica gem shell Gemma gemma and swamp Hydrobia
(Hydrobia minutd] (Normandeau Associates 1973). Arthropods are alell represented and include
green crabs Garcinus maenys rock crabs Cancer irroratug, flat-clawed hermit crabsP@gurus
pollicaris), and horseshoe crabkirfiulus polyphemj)s During the diurnal (twice daily) tidal flooding,
several species of fish and other aquatic speess dn the benthos and epibenthic algae. This cartynu
also provides important foraging habitat for shinds and other animals when thetertidal flat is
exposed.

The substrate, exposed completely during partigulaw spring tides, is composed of sand, silt, atay/

rich in organic matter. Muds, comprised of silt aldy particles, contain a greater percentage géarnic
matter than sands. Coarser sediments are depasite@as exposed to greater wave action and stronge
currents while finer particles are deposited indov@nergy environments. Tide and wave driven i¢®@c
during winter months can also influence sedimentetion, erosion, and transport.

Surface water salinity fluctuates widely accordiogseasonal variation in fresh water dischargeatere
seasonal variation occurs within Great Bay andrilsutaries than in estuaries closer to the co8bkoit
1992). The upstream limit of this community occwisere salinity levels are 0.5 ppt or less during th
period of annual low fresh water flowlhis community is distinguished fromnsoastal shoreline
strand/swalesdy the absence or very sparse cover of vascudatgpbnd more frequent tidal flooding.

CHARACTERISTIC VEGETATION Vascular plants are sparse to (more typically) absRrackish flats may
support populations oEleocharis parvula(little-headed spikesedgexnd Limosella australis(Atlantic
mudwort). Although macroalgae is typically uncommon acribgs exposed substrate, New Hampshire’s
intertidal flats are overall rich in seaweed species (n=169).

CLASSIFICATION CONFIDENCE 1-2

DISTRIBUTION: This community is restricted to sheltered areashef seacoast in the Coastal Lowland
subsection. Good examples of this community cafobed seaward of the Blackwater and Hampton River
salt marshes (Seabrook, Hampton Falls, HamptonpaGdeat Bay.

SoURCES NHB field surveys; Normandeau Associates 197 3jtlatich 1982; Sickley 1989; Mathieson and
Penniman 1991; Short 1992.
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SUBTIDAL COMMUNITIES

Subtidal areas are continuously submerged, bel@vrélach of the lowest spring tides. They contain
important habitat for oyster, eelgrass, and floungigpulations, provide refuge for fish and invertebs
that retreat from exposed intertidal flats and @sthe marshes at low tide, and serve as spawnidg an
nursery areas for numerous species of aquatic &ima

More than a few subtidal communities exist, altHooegly the one supporting vascular plants is dbedri
below. As more data are collected, other subtidahraunities characterized by algae, invertebrated, a
other organisms will be described (similar circuemsie for marine subtidal habitats).

* Eelgrass bed (S1)

GENERAL DESCRIPTION This community occurs in shallow estuarine watemitated byZostera marina
(eelgrass). This ribbon-like, rooted vascular pleoters nearly half of the bottom of Great Bay 85,5
acres).Eelgrass bedstrap sediments, dissolved nutrients, and larvglavisms flowing through the
community and are an important contributor to estey health and productivity. They serve as bregdin
nursery, and feeding areas for many species of fighllusks, crustaceans, and other invertebratbis T
community also provides foraging grounds for watetfand wading birds that feed on the eelgraséer t
fish and invertebrates the beds harbor. The uppéssiof eelgrass populations are determined igdgrart
by ice scour in winter and desiccation in summers{@ 1988). Daily period of light penetration abave
physiological minimum threshold regulates the maximdepth (Dennison and Albert 1986). Light
penetration is a function of depth and concentmatib suspended particles. In the northeast, eedgras
grow to a depth of 20 ft. where water transparesdtygh.

Substrate is sand or mud comprised of silt and phayicles. Eelgrass is a sensitive indicator ¢rfogien
loadings and is used to monitor overall ecosysteaith.

CHARACTERISTIC VEGETATION This shallow subtidal community is dominated bygea$s. Associated
species include a diverse array of rooted, epiphgiid suspended marine algae.

CLASSIFICATION CONFIDENCE 1

DISTRIBUTION: Restricted to the Great Bay estuarine complex énctbastal zone. Good examples occur in
certain shallow subtidal areas of Great Bay.

SOURCES Thayer et al. 1975; Short and Short 1984; Demmétd Albert 1986; Costa 1988; Short 1992.

203



LITERATURE CITED

Allaby, M. 1991. Dictionary of the Environment. Ne¥ork University Press, NY.
Allaby, M. 1994. The Concise Oxford Dictionary ofdtogy. Oxford University Press, NY.
Allaby, M. 1998. Dictionary of Plant Sciences. OxfdJniversity Press. NY.

Anderson M., P.S. Bourgeron, M.T. Bryer, R. Crawldr. Engelking, D. Faber-Langendoen, M.
Gallyoun, K. Goodin, D.H. Grossman, S. LandaalM€tzler, K.D. Patterson, M. Pyne, M. Reid, L.
Sneddon, and A.S. Weakley. 1998. International sffiaation of Ecological Communities:
Terrestrial vegetation of the United States. Volum&he National Vegetation Classification
System: List of types. The Nature Conservancy,nigtin, VA.

Andrus, R.E. 1980. Sphagnaceae (peat moss fanfiNgw York State. Bulletin No. 442. New York State
Museum, Albany, NY.

Bailey, S.W. and J.W. Hornbeck. 1992. Lithologicaimposition and rock weathering potential of foeest
glacial till soils. USDA Forest Service Researcipé&taNE-662.

Bailey, S. 2001. A pilot study of the geology amdlegy of cliff ecosystems in the White Mountaihi.
USDA Forest Service, Northeastern Research Stdliorham, NH.

Baldwin, H. 1974. The flora of Mt. Monadnock, NHh&lora76: 205-228.

Baldwin, H. 1977. The induced timberline of Mt. Maimock, NH. Bulletin of the Torrey Botanical Club
104: 324-333.

Baldwin, H. 1979. The distribution &finus banksiandamb. in New England and New York. Rhodora 81:
549-565.

Barnes, W.J. 1978. The distribution of floodplaarlhs as influenced by annual flood elevation. Wisao
Academy of Sciences, Arts and Letters 66: 254—266.

Barton, J.D. and D.V. Schmelz. 1987. Thirty yedrgrowth records in Donaldson’s Woods. Indiana
Academy of Science 96: 209-214.

Bechtel, D.A. and D.D. Sperduto. 1998. Floodplairest natural communities along major rivers in New
Hampshire. NH Natural Heritage Inventory, DepartirarResources & Economic Development,
Concord, NH.

Belling, A.J. 1977. Postglacial migration @hamaecyparis thyoiddt.) B.S.P. (southern white cedar) in
the Northeastern United States. Ph.D. Dissertahlenv York University, NY.

Bertness, M.D. 1990. Interspecific interactions ambigh marsh perennials in a New England salt mars
Ecology 72: 125-137.

Bertness, M.D. 1992. The ecology of a New Englaitimarsh. American Scientist 80: 260-268.

Bliss, L.C. 1963a. Alpine plant communities of faesidential Range, New Hampshire. Ecolddy 678—
697.

Bliss, L.C. 1963b. Alpine Zone of the PresidenRalnge. Privately published.
Bormann, F.H. and G.E. Likens. 1979. Pattern andé¥s in a Forested Ecosystem. Springer-Verlag, NY.

Bormann, F.H., T.G. Siccama, G.E. Likens and R.Hiitt&ker. 1970. The Hubbard Brook ecosystem
study: Composition and dynamics of the tree strattioological Monographs 40: 373—-388.

Bornette G. and C. Amoros. 1996. Disturbance regiamel vegetation dynamics: Role of floods in riveri

204



wetlands. Journal of Vegetation Science 7: 615-622.

Bourn, W.S. and C. Cottam. 1950. Some Biologic& &8s of Ditching Tidewater Marshes. U.S. Fish &
Wildlife Service Research Report. No. 19.

Bousfield, E.L. and M.L.H. Thomas. 1975. Postglacleanges in distribution of littoral marine
invertebrates in the Canadian Atlantic region. PM&. Inst. Sci. Supp. 3: 47-60.

Bradbury, H.M. 1938. Mosquito control operationsstiore birds and waterfowl. Journal of Wildlife
Management 2: 49-52.

Brady, N.C. 1974. The Nature and Property of S8ills,ed. MacMillan Publishing, NY.

Breeding, C.H.J., F.D. Richardson, S.A.L. Pilgrit874. Soil Survey of New Hampshire Tidal Marshes.
NH Agricultural Experiment Station, Durham, NH.

Brinson, M.M. 1993. A Hydrogeomorphic Classificatifor Wetlands. Technical Report WRP-DE-4. US
Army Corps of Engineers, Washington, DC.

Britton, W.E., B.H. Walden, and P.L. Buttrick. 19XBhanges in the Vegetation of Salt Marshes Resplti
from Ditching. Connecticut Experiment Station Repblew Haven, CT.

Brown, B. 1993. A Classification System of MarimedeéEstuarine Habitats in Maine: An Ecosystem
Approach to Habitats. Part I: Benthic Habitats. MaNatural Areas Program, Dept. of Economic
and Community Development, Augusta, ME.

Burns, R.M., and B.H. Honkala, tech. coords. 18ilvics of North America: 1. Conifers; 2. Hardwoods
Agriculture Handbook 654. U.S. Department of Agltiete, Forest Service, Washington, DC.
vol. 2.

Carbonneau, L.E. 1981. Old-growth forest standdéw Hampshire: a preliminary investigation. M.S.
thesis, University of New Hampshire, Durham, NH

Carleton, T. J., P. F. Maycock, R. Arnup and A.G&rdon. 1996ln situ regeneration oPinus strobusnd
P. resinosdn the Great Lakes forest communities of Canadarnhl of Vegetation Science 7: 431—
444,

Carroll, D. 1994. Lamprey River Turtle Study. NHtNal Heritage Inventory, Department of Resources &
Economic Development, Concord, NH.

Chapman, V.J. 1960. Salt Marshes and Salt Deskttie aVorld. Interscience Publishers, NY.

Chase, V.P., L.S. Deming, and F. Latawiec. 1995fdBsI for Wetlands and Surface Waters: A Guidebook
for New Hampshire Municipalities. Audubon SociefyfNew Hampshire, Concord, NH.

Cleavitt, N.L. 2004. The bryophyte taxa of New Haamipe. Evansia 21: 49-75.

Cleavitt, N.L., R.E. Andrus, D.D. Sperduto, W.FchNbls, and W.R. Town. 2001. Checklist3ghagnum
in New Hampshire. Rhodora 103: 245-262.

Coghill, C.V. 1985. Dynamics of boreal forest ofurantian Highlands, Canada. Canadian Journal of
Forest Resourcels: 252-261.

Coghbill, C.V. 1987. The boreal forests of New Emglawildflower Notes 2: 27-36.

Coghill, C.V. 1994. Vegetation of Franconia Ridjyew Hampshire: Historical Ecology and Management
Effects. Report to USDA Forest Service, submittgdbl Natural Heritage Inventory, Department
of Resources & Economic Development, Concord, NH.

Cogbill, C.V. and P.S. White. 1991. The latitudewgtion relationship for spruce-fir forest at tieelalong
the Appalachian mountain chain. Vegetatio 94: 155-1

205



Coghbill, C.V., J. Burk, and G. Motzkin. 2002. Trardsts of presettlement New England, USA: spatidl a
compositional patterns based on town proprietorests. Journal of Biogeography 29: 1279-1304.

Costa, J.E. 1988. Eelgrass in Buzzards Bay: Digioh, Production, and Historical Changes in
Abundance. U.S. Environmental Protection Agencylieations BBP-88-05.

Covington, W.W. 1981. Changes in forest floor oiganatter and nutrient content following clear ot
in northern hardwoods. Ecology 62: 41-48.

Covington, W.W. and J.D. Aber. 1980. Leaf produttituring secondary succession in northern
hardwoods. Ecology 61: 200-204.

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. laa&R 1979. Classification of Wetlands and Deepwater
Habitats of the United States. U.S. Fish and We#dBervice, Washington, DC. FWS/OBS-79/31.

Crum, H.A. and L.E. Anderson. 1981. Mosses of Eadi®rth America, Volumes 1 & 2. Columbia
University Press, NY.

Damman, A.\W.H. 1964. Some forest types of centelfdundland and their relation to environmental
factors. For. Sci. Monographs 8.

Damman, A.W.H. 1987. The Ecology of Peat Bogs ef@aciated Northeastern United States. U.S.
National Wetlands Research Center.

Damman, A.W.H. and B. Kershner. 1977. Floristic position and topographical distribution of the fire
communities of the gneiss areas of western Corméctie Naturaliste Canadien 104: 23-45.

Damman, AW.H. and T.W. French. 1987. The Ecoldgyeat Bogs of the Glaciated Northeastern United
States: A Community Profile. U.S. Fish and WildlBervice Biological Report 85(7.16).

Davis, M.B. ed. 1996. Eastern Old Growth Forestespects for Rediscovery and Recovery. Island Press
Washington, DC.

Davis, M.B. et al. 1994. Historical developmenttitrnate communities in a hemlock-hardwood foirest
northern Michigan, USA. Pages 19-8%dwards, P.J., R.M. May, and N.R. Webb. Eds. Large
scale Ecology and Conservation. Blackwell Scien#fublications, Boston, MA.

Day, F.P. and C.D. Monk. 1974. Vegetation pattems southern Appalachian watershed. Ecology 34:
329-346.

Dennison, W.C. and R.S. Alberte. 1986. Photoadiaptaind growth oZostera marind.. (eelgrass)
transplants along a depth gradient. Journal of Exmntal Marine Biology and Ecology 98: 265—
282.

Distler, M. T. 2010. The influences of landscapsifion andTypha(cattail) on dominance, diversity, and
long-term dynamics of vegetation in central New Klakkeside fens. A dissertation submitted in
partial fulfilment of the requirements for the Docof Philosophy Degree, State University of New
York, College of Environmental Science and Fores$iyracuse, NY.

Dollar K.E., S.G. Pallardy, and H.G. Garrett. 1982mposition and environment of floodplain forests
northern Missouri. Canadian Journal of Forest Rebe22: 1343-1350.

Doyle, K.M., Fahey, T.K. and R.D. Paratley. 198idb&lpine heathlands of the Mahoosuc Range, Maine.
Bulletin of the Torrey Botanical Club 114: 429-436.

Duffy, D.C. and A.J. Meier. 1992. Do Appalachianbfeceous understories ever recover from
clearcutting? Conservation Biology 6: 196-201.

Dunlop, D.A. and G.E. Crow. 1985. The vegetatiod #iora of the Seabrook Dunes with special refeeenc

206



to rare plants. Rhodora 87: 471-486.

Dunlop, D.A., G.E. Crow, and T.J. Bertrand. 1988a&tal Endangered Plant Inventory: A Report on the
Seabrook Dunes, Its Vegetation and Flora. Repepaned for the NH Office of State Planning by
the Department of Botany and Plant Pathology andAgHicultural Experiment Station, University
of New Hampshire, Durham, NH.

Dunn C.P. and L.B. Leopold. 1978. Water in Envir@mtal Planning. W.H. Freeman and Co, San
Francisco, CA.

Ellis, P. 2007. Exemplary natural community repugtiform. Form submitted to NHB September 2007,
based on 8/9/07 field visit.

Engstrom, B.E. 1988. Fire Ecology in Six Red PiRmys resinospPopulations in Northwestern Vermont.
Master of Science Project, Dept. of Botany, Uniitgrsf Vermont, Burlington, VT.

Engstrom, B.E. 1997. Inventory and ClassificatibMNatural Communities along the Upper Saco River,
New Hampshire. NH Natural Heritage Inventory, Dépeent of Resources & Economic
Development, Concord, NH.

Faber-Langendoen, D. and P.F. Maycock. 1989. Contynpatterns and environmental gradients of
buttonbush, Cephalanthus occidentalis, ponds itelodvforests of southern Ontario. Canadian
Field-Naturalist 103(4): 479-485.

Fahey, T.J. 1976. The vegetation of a heath balaime. Bulletin of the Torrey Botanical Club 1®@3—
29.

Farrell, J. M., B. A. Murry, D. J. Leopold, A. Ham, M. Rippke, K. S. Godwin, and S. D. Hafner. @01
Water-level regulation and coastal wetland vegetaith the upper St. Lawrence River: Inferences
from historical aerial imagery, seed banks, &gghadynamics. Hydrobiologia 647: 127-144.

Fernald, M.L. 1950. Gray's Manual of Botany, Eiglitiition (corrected printing, 1970). Van Nostrand
Company, NY.

Fincher, J.M. 1991. The relationship of soil-sietbrs to forest plant communities in the Green\Afite
Mountain National Forests. M.S. thesis, UniversitiNew Hampshire, Durham, NH.

Fincher, J.M. and M.L Smith. 1994. A discriminaotition approach to ecological site classification
northern New England. U.S. Department of Agricidtudortheast Forest Experiment Station,
Research Paper NE-686.

Flaccus, E. 1959. Revegetation of landslides irvitiite Mountains. Ecology 40: 692—703.

Foster, D.R. 1988. Disturbance history, communityaoization and vegetation dynamics of the old ghow
Pisgah forest, south western New Hampshire, USénib of Ecology 76: 105-134.

Foster, J.R. and W.A. Reiners. 1983. Vegetatiotepa in a virgin subalpine forest at Crawford Nptc
New Hampshire. Bulletin of the Torrey Botanical £1110: 141-153.

Fowells, H.A. 1965. Silvics of Forest Trees of theited States. U.S. Department of Agriculture Haoalb
No. 271. U.S. Forest Service, Washington, D.C.

Garner, H.F. 1974. The Origin of Landscapes: Alsgsis of Geomorphology. Rutgers University, NJ.

George, G.G. 1998. Vascular Plants of New HampshikeNatural Heritage Inventory, Department of
Resources & Economic Development, Concord, NH.

Gilliam, F.S., N.L. Turrill, and M.B. Adams. 1998erbaceous-layer and overstory species in cleaaudit
mature central Appalachian hardwood forests. E¢ofvd\pplications 5: 947—955.

207



Gleason, H.A. and A. Cronquist. 1991. Manual of &dar Plants of Northeastern United States and
Adjacent Canada."2Ed. The New York Botanical Garden, Bronx, NY.

Goldthwait, R.P., 1940. Geology of the PresiderRiahge. New Hampshire Academy of Sciences Bulletin
Volume 1.

Golet, F.C., Aram J.K. Calhoun W.R. DeRagon, Dawty, and A.J. Gold. 1993. Ecology of Red Maple
Swamps in the Glaciated Northeast: A Community iRrof).S. Department of the Interior, Fish and
Wildlife Service, Washington, D.C. Biological Repa®, June 1993.

Grossman, D.H., D. Faber-Langendoen, A.S. WealleyAnderson, P. Bourgeron, R. Crawford, K.
Goodin, S. Landaal, K. Metzler, K.D. Patterson,mMne, M. Reid, and L. Sneddon. 1998.
International Classification of Ecological Commugst Terrestrial Vegetation of the United States.
Volume I|. The National Vegetation Classificatiorsg&m: Development, Status, and Applications.
The Nature Conservancy, Arlington, VA.

Haines, A. 2011. Flora Novae Angliae: A Manualttoe Identification of Native and Naturalized Higher
Vascular Plants of New England. Yale University®3teNew Haven, CT.

Hardin, E.D. and W.A. Wistendahl. 1983. The effaftloodplain trees on herbaceous vegetation patte
microtopography, and litter. Bulletin of the TorrBgtanical Club 110: 258-264.

Harvey, M. J. 2007Agrostis Pages 633—-668 Flora of North America Editorial Committee and El.
Barkworth, K. M. Capels, S. Long, L. K. AndertomdaM. B. Piep, editors. Flora of North America,
Volume 24. Oxford University Press, New York, NY.

Henderson, D., M. Billings, J. Creasy and S.A. Wdi77. Geology of the Crawford Notch Quadrangle,
New Hampshire. Department of Resources and EconDewielopment, Concord, NH.

Henry, J.D. and J.M.A. Swan. 1974. Reconstructorgdt history from live and dead plant materiah— a
approach to the study of forest succession in seeghNew Hampshire. Ecology 55: 772—-783.

Hill, J.D. 1989. Mountain paper bircB¢tula cordifoliaRegel.) regeneration in an old-growth spruce-fir
forest, White Mountains, New Hampshire. M.S. thellisiversity of New Hampshire, Durham, NH.

Holland, M.M. and C.J. Burke. 1984. The herb stodtthree Connecticut River oxbow swamp forests.
Rhodora36: 397-415.

Howes, B.L., J.W.H. Dacey, and D.D. Goehringer.6L.98actors controlling the growth form $partina
alterniflora: feedbacks between above-ground production, sedimédation, nitrogen and salinity.
Journal of Ecology 74: 881-898.

Hunt, D. 1999. Personal communication with D. Speod

Hupp C.R. and W.R. Osterkamp. 1985. Bottomland taips distribution along Passage Creek, Virginia,
in relation to fluvial landforms. Ecology 66: 67®@%6

Hupp, C.R. 1986. Upstream variation in bottomlaedetation patterns, northwestern Virginia. Bull&tfn
the Torrey Botanical Club 113: 421-430.

Johnson, C. 1985. Bogs of the Northeast. UniveRigss of New England, Hanover, NH.
Johnson, D. 1925. The New England-Acadian Shoretitaéner Publishing Co., NY.

Jongmans, A.G., U. Lundstrom, P.A. W. van Hees,.Riblay, M. Srinivasan, T. Unestam, R. Giesler,
P.A. Melkerud, and M. Olsson. 1997. Rock-eatinggfuiature 389: 682—683.

Jorgenson, N. 1978. Sierra Club Naturalists Guidgduthern New England. Sierra Club Books, San
Francisco, CA.

208



Junk, W.J., P.B. Bayley and R.E. Sparks. 1989.fldual pulse concept in river-floodplain systemsg&a
110-127n D.P. Dodge, ed., Proceedings of the Internatibaede River Symposium. Canadian
Special Publication of Fisheries and Aquatic Sasnt06.

Karlin, E. 1988. New Jersey conifer forest swamyagt New Jersey Natural Heritage Program.
Unpublished report on file with CCNS.

Kartesz, J. T. 2011. The Biota of North Americadgfean: North American Plant Atlas. Chapel Hill, N.C.
Website [ittp://www.bonap.org/MapSwitchboard.h)mAccessed 19 Jan 2012.

Keys, J.E. and C.A. Carpenter. 1995. EcologicatdJof the Eastern United States: First Approxinmatio
U.S. Department of Agriculture, Forest Service.

La Roi, G.H. 1967. Ecological studies in the borgalice-fir forests of the North American taiga. I.
Analysis of the vascular flora. Ecological Monodnga87: 229-253.

Leak, W.B. 1982. Habitat mapping and interpretatioNlew England. USDA Forest Service Research
Paper NE-496.

Leak, W.B. and R.E. Graber. 1974. Forest vegetattated to elevation in the White Mountains of New
Hampshire. USDA Forest Service Research Paper.939E-2

Lincoln, R.J., G.A. Boxshall, and P.F. Clark, 1988Dictionary of Ecology, Evolution, and Systematic
2" Edition. Cambridge University Press, Cambridge,. UK

Lyon, C.J. and W.A. Reiners. 1971. Natural Areablefv Hampshire Suitable for Ecological Research.
Revised edition. Department of Biological Scienpablication No. 4. Dartmouth College, Hanover,
NH.

Maine Natural Areas Program. 1991. Natural Landssaf Maine: a Classification of Ecosystems and
Natural Communities. Office of Comprehensive PlagniState House Station 130, Augusta, Maine.

Marchand, P.J. 1987. North Woods. Appalachian Mainn€lub. Boston, MA.

Marks, P.L. 1974. The role of pin cher®r(inus pensylvanich.) in the maintenance of stability in
northern hardwood ecosystems. Ecological Monogrdgh33—-88.

Mathieson, A.C. and C.A. Penniman. 1991. Floriptitterns and numerical classification of New Endlan
estuarine and open coastal seaweed populations Negwigia 52: 453—-485.

McDonnell, M.J. 1979. The flora of Plum Island, &s€£ounty, Massachusetts. NH Agricultural
Experiment Station Bulletin 513.

McDonnell, M.J. 1981. Trampling effects on coasliahe vegetation in Parker River National Wildlife
Refuge, Massachusetts, USA. Biological Conservaibr289-301.

Meier, A.J., S.P. Bratton and D.C. Duffy. 1995. &lbke ecological mechanisms for loss of vernal-herb
diversity in logged eastern deciduous forests. &gioll Applications 5: 935-946.

Merriam Webster Collegiate Dictionary, 10th ed.

Messier, S.N. 1980. The plant communities of thd a@tlands of northwestern Connecticut. M.S. Thesi
The University of Connecticut, Storrs.

Metzler, K. 1984. Natural community description tahst. Floodplain forests. Unpublished Report.
Connecticut Natural Diversity Data Base. Naturas®eces Center, CT.

Metzler, K. and J. Barrett. 2003. Vegetation Clésaiion for Connecticut. State Geological and Maku
History Survey of Connecticut, Department of Enmireental Protection, Hartford, CT.

Miller, S.D. 1996. The vegetation and tree ringdrig of Spruce Hole Bog. M.S. thesis, UniversityNsw
209



Hampshire, Durham, NH.

Miller, W.B. and F.E. Egler. 1950. Vegetation oé ttWequetequock-Pawcatuck tidal-marshes,
Connecticut. Ecological Monographs 20: 143-172.

Mitchell, C.C. and W. Niering. 1993. Vegetation njga in a topogenic bog following beaver flooding.
Bulletin of the Torrey BotanicaClub 120: 136.

Mohlenbrock, R.H. 1987. Devil's Hopyard, New HamijpehNatural HistoryOctober 1987: 39-40.

Monk, C.D., D.T. McGinty and F.P. Day Jr. 1985. ulogical importance dfalmia latifolia and
Rhododendron maximuim the deciduous forest of the southern Appalahi8ulletin of the
Torrey Botanical Club 112(2): 187-93.

Montague, T.G., and T.J. Givnish. 1996. Distribntaf black spruce vs. eastern larch along peatland
gradients: relationship to relative stature, grovette, and shade tolerance, and the significance of
larch’s deciduous habit. Canadian Journal of Bofatyl514—-1532.

Motzkin, G. 1991. Atlantic White Cedar WetlandsMéissachusetts. Mass. Agr. Exp. Station Research
Bulletin.

Motzkin, G. 1990. Atlantic White Cedar WetlandsMdissachusetts. Final Report Submitted to the
Massachusetts Natural Heritage and Endangeredespemgram.

Muller, R.N. 1990. Spatial interrelationships otithious forest herbs. Bulletin of the Torrey Botahi
Club 117: 101-105.

New Hampshire Ecological Reserve System Proje@849Protecting New Hampshire’s Living Legacy:
A Blueprint for Biodiversity Conservation in the &rite State. Concord, NH.

New Hampshire Ecological Reserve System Proje@8h9An Assessment of the Biodiversity of New
Hampshire with Recommendations for ConservationofictConcord, NH.

Nichols, W.F. 2002. Rare Plant and Exemplary Nat@mmmunity Inventory of Mt. Monadnock State
Park, Gay State Forest, and Adjacent Town of Jaffeends. NH Natural Heritage Program,
Department of Resources & Economic DevelopmentcGah NH.

Nichols, W.F. and D.D. Sperduto. 1997. Ecologicat@ssment of Selected Towns in the Great Bay Area.
NH Natural Heritage Inventory, Department of Resesar& Economic Development, Concord, NH.

Nichols, W.F., D.D. Sperduto, and J.M. Hoy. 200pe® Riparian Communities and Riparian Complexes
in New Hampshire. NH Natural Heritage Inventoryp@gment of Resources & Economic
Development, Concord, NH.

Nichols, W.F., D.D. Sperduto, D.A. Bechtel, and Kdfowley. 2000. Floodplain Forest Natural
Communities Along Minor Rivers and Large Streambl@aw Hampshire. NH Natural Heritage
Inventory, Department of Resources & Economic Deedent, Concord, NH.

Niering, W.A. and R.S. Warren. 1980. Vegetatiortgrais and processes in New England salt marshes.
BioScience 30: 301-307.

Nixon, S.W. 1982. The Ecology of New England Higtit $1arshes: A Community Profile. U.S. Fish and
Wildlife Service, U.S. Department of the Interi@vashington, D.C.

Normandeau Associates, Inc. 1973. Piscataqua Rie@iogical Study, 1972 Monitoring Studies, Report
No. 3 for Public Service Company of New Hampshidanchester, NH.

Northern Forests Lands Council. 1994. Finding Comi@oound: The Recommendations of the Northern
Forests Lands Council. Concord, NH.

210



Oosting, H.J. and W.D. Billings. 1951. A comparisatvirgin spruce-fir in the northern and southern
Appalachian system. Ecolo@p: 84-103.

Osgood, J. 1996. Contoocook River floodplain foxestetation composition. Masters Project, Antioch
New England Graduate School. Keene, NH.

Owen, C.R. 1999. Importance of hydrology, waterlityjeand disturbance to the northern basin marsh
ecosystem of Grassy Pond, Litchfield, NH. Repohsitted to The Nature Conservancy, Concord,
NH.

Pease, A.S. 1964. A Flora of Northern New HampsHihe New England Botanical Club, Inc. Cambridge,
MA.

Pederson, D. C., D. M. Peteet, D. Kurdyla, and Tilderson. 2005. Medieval warming, Little Ice Agad
European impact on the environment during thertabénnium in the lower Hudson Valley, New
York, USA. Quat. Res63: 238—49.

Peterken, G.F. and M. Game. 1984. Historical factdfecting the number of and distribution of vdacu
plant species in the woodlands of central Lincairstournal of Ecology 72: 155-182.

Philbrick, C.T. and G.E. Crow. 1992. Isozyme vaoiatin Podostemum ceratophyllultichx.
(Podostemaceae): Implications for colonizationlatted North America. Aquatic Botany 43:
311-325.

Pilgrim, S.A.L., and N.K. Peterson. 1979. SoildNefw Hampshire. NH Agricultural Experiment Station,
UNHSYN the SCS, USDA.

Platt, J. L., E. Yanuck-Platt, and C. J. Shevi&@82. A new station fotistera auriculata(Orchidaceae) in
New York State. Rhodor@4: 547-549.

Pope, R. 2003. A Field Guide to Alpine Zone Lichehthe White Mountains. M.S. thesis project. Antio
New England Graduate School, Keene, NH. Privataehliphed.

Pough, F. 1976. Field Guide to Rocks and Minetdtgighton Mifflin Company, MA.
Randall, R. 2006. Personal communication with Bilthols.

Rawinski, T.J. 1983a. Element Abstract: RiversidefsCommunity. Eastern Heritage Task Force, The
Nature Conservancy, Boston, MA.

Rawinski, T.J. 1983b. Southern New England Calass&repage Swamp Element Stewardship Abstract.
The Nature Conservancy Eastern Region Heritage Faste. Boston, MA.

Rawinski, T.J. 1984. New England Natural Commufitgssification. Unpublished document. Eastern
Heritage Task Force, The Nature Conservancy, Bosidn

Rawinski, T.J. 1985. Zonation and dynamics of svesh Hudsonia barrens. Unpublished Report. Eastern
Heritage Task Force, The Nature Conservancy, Bosién

Rawinski, T.J. 1986. Draft: rock outcrop commurstiediagnostic features and related communities.
Unpublished document. Eastern Heritage Task Fditve,Nature Conservancy, Boston, MA.

Rawinski, T.J., L.A. Sneddon and K.J. Meltzer 19B8e ecology of regularly flooded beach heather
(Hudsonia tomentosajegetation along the Saco river: community clasaifon and interpretation.
Unpublished document. Eastern Heritage Task Fdioe,Nature Conservancy, Boston, MA.

Redfield, A.C. 1972. Development of a New Englaalt smiarsh. Ecological Monographs 42: 201-237.
Reimold, R.J. 1977. Mangals and salt marshes deHat/nited States. Pages 157-i6%.J. Chapman,
ed. Wet Coastal Ecosystems. Elsevier Scientifid.R., Amsterdam.

211



Reiners, W.A. and G.E. Lang 1979. Vegetation pastand processes in the balsam fir zone, White
Mountains, New Hampshire. Ecolo§®: 403-417.

Reschke, C. 1990. Ecological Communities of NewKy®tate. New York Natural Heritage Program,
Latham, NY.

Rippke, M. B., M. T. Distler, and J. M. Farrell. Z Holocene vegetation dynamics of an upper St.
Lawrence River wetland: Paleoecological evidencefrecent increase in cattallyphg. Wetlands
30: 805-816.

Roberts, M.R. and F. S. Gilliam. 1995. Patternsraedhanisms of plant diversity in forested ecosgste
implications for forest management. Ecological Apgtions 5: 969-977.

Rogers, R.S. 1978. Forests dominated by hemlbskga canadensisdistribution as related to site and
post-settlement history. Canadian Journal of Bo&61y843—-854.

Rogers, R.S. 1980. Hemlock stands from WisconsMdwa Scotia: Transitions in understory composition
along a floristic gradient. Ecolodgd 178-193.

Rosgen, D. 1996. Applied River Morphology. WildlaHgidrology. Pagosa Springs, CO.

Royte, J.L., D.D. Sperduto, and J.P. Lortie. 1®tanical reconnaissance of Nancy Brook Research
Natural Area. General Technical Report NE-216, USEdkest Service, Northeastern Forest
Experiment Station.

Schweitzer, D.F. and T.J. Rawinski. 1988. Elemeewa&rdship Abstract; Northeastern Pitch Pine Scrub
Oak Barrens. Eastern Heritage Task Force, The Bl&@onservancy, Boston, MA.

Seymour, F.C. 1993. The Flora of New England: A M&rior the Identification of All Vascular Plants
including Ferns and Fern Allies Growing without @eation in New England. Privately printed.

Shankman, D. 1993. Channel migration and vegetat@ierns in the southeastern coastal plain.
Conservation Biology 7: 176—-183.

Shea, M.L., R.S. Warren, and W.A. Niering. 197%dBiemical and transplantation studies of the growth
form of Spartina alternifloraon Connecticut salt marshes. Ecology 56: 461-466.

Shih, J. G. and S. A. Finkelstein. 2008. Range nyosiand invasive tendenciesTigpha latifoliaand
Typha angustifolian eastern North America derived from pollen antbagum records. Wetlands
28: 1-16.

Short, F.T. 1992. (Ed.) The Ecology of the Greag Batuary, New Hampshire and Maine: An Estuarine
Profile and Bibliography. National Oceanographid &tmospheric Administration - Coastal Ocean
Program.

Short, F.T. and C.A. Short. 1984. The seagrass fitturification of estuarine and coastal wateexyd?
395-413n V.S. Kennedy (ed.) The Estuary as a Filter. Acadd®ness.

Siccama, T.G., 1974. Vegetation, soil, and clintatehe Green Mountains of Vermont. Ecological
Monographs 44: 325-349.

Siccama, T.G., F.H. Bormann and G.E. Likens 19F& Hubbard Brook ecosystem study: productivity,
nutrients, and phytosociology of the herbaceousrlaycological Monographs 40: 389-402.

Sickley, T.A. 1989. Biological and physical influmes on intertidal sediment stability. M.S. thesis,
University of New Hampshire, Durham, NH.

Smith, M.L. 1992. Habitat type classification amdbysis of upland northern hardwood forest comniesit
on the Middlebury and Rochester Ranger Districtge® Mountain National Forest, Vermont. M.S.

212



thesis, University of Wisconsin, Madison, WI.

Sneddon, L. and K. Metzler. 1992. Eastern Regi@uahmunity Classification, Organizational Hierarchy,
and Cross-reference to State Heritage Communitys@fieations: Terrestrial, Palustrine, and
Estuarine Systems. Unpublished document. The N&anservancy, Eastern Heritage Task Force,
Boston, Massachusetts. October 1992 Edition.

Sneddon, L. and T. Rawinski. 1989. Descriptionearhlock communities, Worcester County, MA and
Tolland County, CT. Report to The Nature ConseryaBoston, MA.

Soil Conservation Service. 1994. Evaluation of Begile Salt Marshes in New Hampshire. Durham, NH.
Sorrie, B.A. 1994. Coastal plain ponds in New EndlaBiological Conservation 68: 225-233.

Sperduto, D.D. 1992. Natural Communities of New lgahire, Draft May 1992. New Hampshire Natural
Heritage Inventory. Department of Resource and Beoo Development, Concord, NH.

Sperduto, D.D. 1993. Forest Communities of New Hsimrp. Draft April 1993. New Hampshire Natural
Heritage Inventory. Department of Resource and Beoo Development, Concord, NH.

Sperduto, D.D. 1994a. A Classification of the Nat@ommunities of New Hampshire. April 1994 ed. NH
Natural Heritage Inventory, Department of Resou&é&sonomic Development, Concord, NH.

Sperduto, D.D. 1994b. Coastal Plain Pond ShoreBasth Marshes in New Hampshire. NH Natural
Heritage Inventory, Department of Resources & Eooicdevelopment, Concord, NH.

Sperduto, D.D. 19965cleria reticularis(Cyperaceae) new to New Hampshire. Rho@&.a09-102.

Sperduto, D.D. 1997a. A Preliminary ClassificatafrNatural Communities in the New Hampshire Coastal
Lowlands Ecoregion. NH Natural Heritage Inventdpgpartment of Resources & Economic
Development, Concord, NH.

Sperduto, D.D. 1997b. A Guide to the Natural Comitiesnof New Hampshire. Interim version. NH
Natural Heritage Inventory, Department of Resou&é&sonomic Development, Concord, NH.

Sperduto, D.D. 2000a. Forest History and Signifiddatural Features of the Pine River State Fohidt.
Natural Heritage Inventory, Department of Resou&é&sonomic Development, Concord, NH.

Sperduto, D.D. 2000b. A Classification of Wetlanatival Communities in New Hampshire. NH Natural
Heritage Inventory, Department of Resources & Eooicdevelopment, Concord, NH.

Sperduto, D.D. 2000c. The Vegetation of Seasoidtipded Sand Plain Wetlands of New Hampshire.
M.S. thesis, University of New Hampshire, Durhant{.N

Sperduto, D.D. and C.V. Cogbill. 1999. Alpine antb8lpine Vegetation of the White Mountains, New
Hampshire. NH Natural Heritage Inventory, DeparttrifrResources & Economic Development,
Concord, NH.

Sperduto, D.D. and G.E. Crow. 1994. A Vegetatiosessment of the Lamprey River Corridor in Epping,
Lee, Durham and Newmarket, New Hampshire. NH Natdeaitage Inventory, Department of
Resources & Economic Development, Concord, NH.

Sperduto, D.D. and K.F. Crowley. 2002a. Atlanticit¥Cedar in New England: Analysis and Proposed
Classification. NH Natural Heritage Inventory, Depaent of Resources & Economic Development,
Concord, NH.

Sperduto, D.D. and K.F. Crowley. 2002b. FloodpRamests in New England: Analysis and Proposed
Classification. NH Natural Heritage Inventory, Dep@ent of Resources & Economic Development,
Concord, NH.

213



Sperduto, D.D. and B. Engstrom. 1995. An Ecolodicaéntory of the White Mountain National Forest in
New Hampshire — Fourth Year Summary Report. NH Netderitage Inventory, Department of
Resources & Economic Development, Concord, NH.

Sperduto, D.D. and B. Engstrom. 1998. Northern @/@iedar Swamps of New Hampshire. NH Natural
Heritage Inventory, Department of Resources & Eooicdevelopment, Concord, NH.

Sperduto, D.D. and A. Gilman. 1995. Calcareous RaasRiverside Seeps in New Hampshire. NH Natural
Heritage Inventory, Department of Resources & Eooicdevelopment, Concord, NH.

Sperduto, D.D. and S. Neid. 2003. Exemplary BogkFens in New Hampshire: Part Il. NH Natural
Heritage Bureau, Department of Resources & Econ@sielopment, Concord, NH.

Sperduto, D.D. and N. Ritter. 1994. Atlantic Whitedar Wetlands of New Hampshire. NH Natural
Heritage Inventory, Department of Resources & Eooiedevelopment, Concord, NH.

Sperduto, D.D., W.F. Nichols, and N. Cleavitt. 280Bogs and Fens of New Hampshire. NH Natural
Heritage Inventory, Department of Resources & Eooiedevelopment, Concord, NH.

Sperduto, D.D., W F. Nichols, K.F. Crowley, and DBechtel. 2000b. Black GunNyssa sylvatica
Marsh) in New Hampshire. NH Natural Heritage Inwept Department of Resources & Economic
Development, Concord, NH.

Sperduto, M.B. 1993. Use of a GIS to predict patdiiabitat forlsotria medeoloide§ursh) Raf. in New
Hampshire and Maine, M.S. thesis, University of Néampshire, Durham, NH.

Spinner, G.P. 1969. A Plan for the Marine Resouofeke Atlantic Coastal Zone. American Geographica
Society.

Straus, C.M. 1992. The floristic study and plannhoaunities of Odiorne Poinh: Exploring Odiorne
Point, J.S. Mawson, General Editor. Friends of @dd?oint, Rye, New Hampshire.

Tappan, A. ed. 1997. Identification and Documeatatf Vernal Pools. NH Fish & Game Department,
Concord, NH.

Thayer, G.W., S.M. Adams, and M.V. La Croix. 198&uctural and functional aspects of a recently
establishedostera marincommunity. Est. Red.: 518-540.

The Nature Conservancy, no date (Circa 1986).\atsh Community Abstract. Eastern Heritage Task
Force. Boston, MA.

The Nature Conservancy. 1991. Field Form Instrasti®raft: Spring, 1991. The Nature Conservancy
Eastern Heritage Task Force, Boston, MA.

Thompson, L. and E. Sorenson. 2000. Wetland, Woakli/ildland: A Guide to the Natural Communities
of Vermont. University Presss of New England, HaatoWH.

Thompson, W.F. 1960. The shape of New England nadnsitPart |. Appalachia 33: 145-159.

Turgeon, D.D. 1976. Distribution of the planktotacvae of some benthic invertebrates within the
Piscataqua-Great Bay Estuary, New Hampshire. Hbig3ertation. University of New Hampshire,
Durham, NH.

USDA. 1986. Establishment Record for Nancy Brookd@ech Natural Area within the White Mountain
National Forest, Grafton County, New Hampshire. B3torest Service. 6200-M7 (10/73).

USDA, 1989. Soil survey of Cheshire County New Hahipe. USDA, Soil Conservation Service and NH
Agricultural Experiment Station, Durham, NH.

Vitousek, P.M., J.R. Gosz, C.C. Grier, J.M. Melil.A. Reiners and R.L. Todd. 1979. Nitrate losses

214



from disturbed ecosystems. Science 204: 469-474.

Warren R.S. and W.A. Niering. 1993. Vegetation g&aan a northeast tidal marsh: interaction of seatl
rise and marsh accretion. Ecology 74: 96-103.

Wherry, Edgar T. 1919. The statement of acidity alkdlinity, with special reference to soils. J. 3Na
Acad. Sci9: 305.

Whitney, G.G. and D.R. Foster. 1988. Overstory cositipn and age as determinants of the understory
flora of woods of central New England. Journal oblegy 76: 867—876.

Whitney, G.G. and R.E. Moeller. 1982. An analydishe vegetation of Mt. Cardigan, New Hampshire: a
rocky, subalpine New England summit. Bulletin o fhiorrey Botanical Club 109: 177-188.

Whitlatch, R.B. 1982. The Ecology of New EnglanddiiFlats: A Community Profile. U.S. Fish and
Wildlife Service, Biological Services Program, Wamsgion, D.C. FWS/OBS-81/01.

Wistendahl W.A. 1958. The flood plain of the Ramifiver, New Jersey. Ecological Monographs 28: 129—
153.

Zebryk, T. 1990. Vegetation and site charactegsticaNyssadominated wetland in central
Massachusetts. Draft: Harvard Forest, Harvard Ugitye Petersham, MA.

Zoltai, S.C. and D.H. Vitt. 1995. Canadian wetlarieisvironmental gradients and classification. Vaget
118: 131-137.

215



GLOSSARY

Ablation till: Loose, permeablglacial till deposited from material in and on a glacier duiisgfinal
melting (as opposed to compdesal till from material deposited under the ice). Ablatidhditen
forms a more rolling, choppy landscape thasal till.

Acidic: Used to describe water or soil witlpH less than 7.0. Although bedrock technically doeshaee
apH, the term “acidic” can also refer to bedrock wattotalsilica content greater than ~65 percent,
typically due to an abundance gtiartz feldspar and mica. Acidic bedrock typically has low
concentrations dbase cationsand yields nutrienpoor acidic soils with low pHs upoweathering
Granite is one example of an acidic rock. Compatkaline or basig calcareous circumneutra)
intermediatemafic andsubacid

Acidophile: A plant species that grows bestaicidic soils (=calcifuge.

Adventitious: Growing in or from an unusual place, such assgobwing above ground, or roots that
sprout from leaves.

Aerenchyma: Spongy tissue in aquatic and emergent plants tloatsafor the circulation of air and
provides buoyancy.

A horizon: The dark-colored soil layer beneath fehorizon where organic matter has been mixed or
incorporated into the mineral soil. &hor B horizonis usually found under the A horizon.

Alkaline: Used to describe water or soils withpH greater than 7 (synonymous wiblasig. Compare
acidic, calcareouscircumneutra) intermediate mafig andsubacid

Alleghenian: A term applied to the forest distribution pattemattstretches from the glaciated northeastern
United States and adjacent southern Canada to tbat Gakes region, with an extension into the
central Appalachian Mountains. Representative gsegiclude red spruce, yellow birch, heart-
leaved paper birch, white pine, and hemlock.

Alluvium: Sand silt, and/orclay sediments deposited by moving water on land sesfac

Alpine: Refers to a largely treeless zone (also cailedtira) found at high elevations, characterized by
low temperatures, short summers, and high windstivel to surrounding lowlands. Low-growing
graminoids shrubs, and herbs with northern or arctic centérdistribution are characteristic. In
New Hampshire, alpine areas are restricted to latgeeless high-elevation peaks and ravines of the
White Mountains above 4,900 ft. and occasionallyaver summits and ridges, a few scattered high
elevation monadnocks in central and southern Newpshire, and several lower elevation cold
microhabitats. Many of these plants are disjunoimfrarctic centers of distribution in northern
Canada. Compamubalpine

Anions: Negatively chargetns
Arboreal: Pertaining to trees; living in or among trees.

Backdune: In a coastal sandlune system, thedune that is farthest from the sea and least directly
influenced by wave action and salt water. Comparedune

Bankfull discharge: The highest water level a river can reach priospilling over its banks onto its
floodplairy bankfull discharge is exceeded (e.g., river adseflood stage) on average every 1-3
years.

216



Barrens: A nutrientpoor area that is either sparsely vegetated (<25% ¢totadr) or dominated by shrubs
or herbs (<50% total cover) with or without sparee cover.

Basal till (lodgement till): Base layer of compagiacial till deposited directly under the iédasal till is
the most common soparent materialin New Hampshire, and likablation till, it consists of an
unsorted, unstratified mix of rock fragmergand silt, andclay. Also referred to as a Gubrizon or
densipan Basal till often forms relatively smooth landseapwith frequent drainages, compared to
the more rolling or choppy landscapes formebhation till.

Basalt: A fine-grainedigneous rockconsisting essentially of a plagiocldstdspar(calcium and sodium
feldspa), a pyroxene, and with or without olivine. Yieldscumneutralor basic soils with high
nutrient availability?

Base cations: Positively chargedons — including calcium, magnesium, sodium, and patass- that
generally have a higher concentration urighesic (alkaline or calcareou$ conditions.

Base saturation: Measurement of the percent of ttetion exchange capacitgccupied bybase cations
in soils, a base saturation of 100% indicatpsiaf about 7.0 or highéf.

Basic: Precisely, any water or soil withH >7.0; practically, applied to any soil withpdd of 7.4 or
greater. Also loosely applied to ameous rockhat contains a relatively low amount sifica (45—
52 percent) and a relatively high amountbake cationgalthough rocks do not technically have a
pH). Compareacidic, calcareouscircumneutraj intermediateandmafic

B horizon: A mineral soil layer characterized by accumulatmfnnutrients, organic matter, and fine
sediments leached from tldeor E horizonabove. Organic matter content is less pronouncel ith
the A horizonand occurs due to decomposition of roots or pitipn of organic coatings on
mineral surfaces rather than by physical mixinghefsoil.

Biodiversity: The variety and variability of all living things.nlits simplest and broadest terms,
biodiversity refers to the full suite of life on #a More narrowly defined, it refers to a giverals
full range of individual species and genetic diitgrs

Biome: Large regional or continental-scale biotic ecosysteEach has distinctive composition of life
forms and species that are adapted to the envinonrbey often correspond closely to the major
climatic regions of the world, such as boreal folesme, eastern deciduous forest biome, and desert
biome.

Bog: Bogs are defined in both a narrow sense and a lweaske. The narrow hydrologic definition is an
ombrotrophicpeatland whose only source of water is precigitgtihe less restrictive definition
(used in this manual) is a nutrigmpor, oligotrophic peatland with superacid conditions (pHs <4.0).
Bogs may receive minor inputs afinerotrophicwater in the latter definition, but they remain
floristically and trophically similar to strictlyefined bogs. Compafen andpeatland

Boreal: Applied to a climate zone with short, warm summansl snowy winters. Also can refer to
northern coniferous forests growing in a boreatnelie, or individual species that have a boreal
distribution. Boreal forest species in New Hampshinclude balsam fir and quaking aspen.
Compardransitional central hardwoodandcoastal plair?

Bryophytes: Non-vascular, non-seedbearing plants, includingsesand liverworts.

Calcareous: Soil or rock containing calcite (calcium carbon@®CQ). When applied to a rock, it implies

that as much as 50% of the rock is calcium carlzon&then applied to a sail, it implies that there is
sufficient calcium carbonate, or other carbonatehsas dolomite, to effervesce visibly or audibly
when treated with cold dilute (0.1M) HCI. Bedrock soils rich in calcium derived from non-
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carbonate sources of calciuigrieousand mostmetamorphiaocks) are technically not “calcareous”
(seebasig intermediate,and circumneutralas alternative terms). Calcareous soil generaly &
circumneutrapH (in the 6s and 7s). Compaaeidic, basig circumneutra) intermediate andmafic

Calcifuge: Seeacidophile

Calciphile (calciphyte, calcicole): A plant species that grows best or is adapted ngpede successfully in
calcium-rich soils.

Cations: Positively chargedbns Compareanions

Cation-exchange capacity (CEC):The sum total of exchangealuationsthat a soil can adsaiimcluding
base cationplus exchangeable aluminum and hydrogen i@asionsare held on charged sites that
consist mainly of organibumusandclay soil particles; therefore, CEC is directly propamtl to
humusandclay content. Comparkase saturation

Central hardwood: Applied to forest regions that have oaks, hickqrilesvering dogwood, sassafras, and
numerous other plant species found in the Appadackiates but which reach their northern limit in
or near southern New Hampshire. Comgaoeeal, transitionalandcoastal plain

Cespitose: Growing in dense tufts (compact clusters with dpspaced stems).
C horizon: Parent materialor soil that has been minimally modified by salhing processes.

Circumneutral: Water or soil with gpH between 6.0 and 7.9. This includes Wherry's (19f8)imacid
(6s) and minimalkaline (7s) categories. Compaielic, alkaline or basig calcareousintermediate
andmafic

Cirque: Steep-walled, U-shaped ravines carvealpyne glaciers at high elevations in the mountains.

Clay: A fine-grained, slow-draining mineral soil. Theémarals that compose clay exhibit plasticity and
harden when dried. Clays are typically associatitll w-energy depositional environments such
as large lakes. Compasandandsilt.

Clonal growth: Plant reproduction by vegetative means such i@admg root systems.

Coastal plain: A 10-mile to more than 100-mile wide biophysicagimn along the Atlantic and Gulf
coasts from Texas to New England, characterizedcdayain plants that are restricted to or
concentrated in this are&volutionarily, many of these plants have tropicaigins. Compare
boreal, transitional andcentral hardwood

Coevolution: Interdependent evolution of two or more species lizae exerted selective forces on each
other, resulting in an obvious ecological relatitipsor specialization between the species.

Colluvium: Soil material and rock debris that has moved dowpeslby creep, slide, or local wash, and
accumulated in lower landscape positions, (e.gedaf steep slopes or cliffs).

Composite: A plant in the aster family (Asteraceae).

Cosmopolitan distribution: Present over extensive areas of the globe, appidalspecies such as field
horsetail, lady fern, and many of our “weedy” pant

Cryic: The coldest of the soil temperature classes foriljagroupings of soils in the USDA Soil
Taxonomy system for soils in temperate regions. Maanual soil temps are between 0-8°C (32-
46°F)1

Delta: Flat, often fan-shaped landscape feature compdgalluvial sediments deposited at the mouth of a
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river or stream.

Densipan: A hardenedsoil horizon usually found in the middle to lower portionsaoéoil profile, which
may impededrainageand restrict root penetration (except along cracRensipans develop from
compaction of sediments by glaciers as foundasal tills* Synonymous witlduripar; colloquially
referred to abardpans

Dimictic: A body of fresh water that experiences vertical ingxtwice during one year. Compare
monomictic

Diorite: A coarse-grainedntermediate, igneous rodkat consists of plagioclase (sodium and calcium)
feldspar(~75% or more) which are more calcium-rich thamftidsparin granite, or granodiorite
together with one or more ferromagnesian mineral20%) including amphibole, biotite,
hornblende, augite, and almost withayiartz (~3%). Often yields lesscidic, intermediateor
circumneutralsoils?

Discharge: The movement of water frogroundwaterreservoirs to the surface of the ground or to the
atmosphere. Also, the volume of water flowing pagiiven point in a stream channel in a given
period of time

Disjunct: Plant distributions that are notably distant frdme forimary range edge. For examppine
areas in New Hampshire are said to be disjunct tteenwidespread ring of arctic flora found in the
polar region to the north of thmreal forests.

Dolomite: A calcium magnesium carbonate mineral. Alsosedimentary rock(preferably called
dolostone) with a high content of magnesium-calcezarbonate. Produces calcium and magnesium
rich soils with highpH and nutrient availability.

Drainage: Refers to the depth, frequency, and duration abpsrof water saturation in a soil. A series of
drainage classes (ranging from excessively welhdthto very poorly drained) have been described
by the U.S. Department of Agriculture that refldu¢ average, long-term water budget for a soil as
affected by landscape positiaroundwaterfluctuations, and soil texture.

Drumlin: Elliptical hill formed fromtill by the movement of a glacier; typically with aegidace opposite
the glacier’s direction of travel. In New Hampshitieey are most common in central and southern
portions of the state. The bases of drumlins aenatharacterized by compadmtsal till.

Dune: Low hill composed obkand Also seebackduneandforedune

Ecotone: A transition zone between two or more communitssrply defined and often corresponding to
an environmental gradient or discontinuity (e.gffedences in disturbancesuccessionsoils, or
climate). See “Glossary Bibliography” numbetg:4nd?"

Edaphic: Of, related to, or influenced by soil.

E horizon: A soil layer beneath a® horizonor (less commonly) aA horizon Characterized by mineral
soil that has had most soil nutrients, organic emairon, and aluminum leached away to Be
horizon Usually indicates cool, moiscidic environments. Fairly common in New Hampshire’s
forested soils from the White Mountains northwaktso seeSpodosols

Endemic: Refers to species that are restricted to a paaticgéographic region. Robbins’ cinquefoil
(Potentilla robbinsiang only found at a few sites in the White Mountaiissconsidered endemic to
New Hampshire.

Entisols: Young mineral soils that have had no or very litttgizon development. Th® horizoncan be
thin or absent. Commofhoodplain soils that have either been recently formed ot toatinue to
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accumulate sediments, and on coaosgwash or streamterrace deposits. Comparélistosols
Inceptisols andSpodosols.

Ericaceous: Pertaining to plants of the heath family.

Esker: A long, narrow, steep-sided, and usually sinuodgeiofsandand gravel (often crossbedded) that
has been deposited by meltwater from a glaciec@sheet. They usually form along the margins of
a thinning glacier or along the pathways of drasmafpannels through the inside of a glacier.
Subsidence of turbulent meltwater dumps the fostreambed material in place, in the shape of the
former channel.

Estuarine: Referring to arestuary

Estuary: A coastal body of deeper water and its adjacettanwd, semi-enclosed by land and with access
to the sea, where ocean water is at least occdlyiatiuted by fresh water; also refers to other
ecosystems which are directly influenced the bsdckidal waters.

Eutrophic: Term applied to either upland soil or fresh watéhwhigh nutrient levels, resulting in very
high productivitysystems. Compaigotrophic submesotrophijanesotrophi@andpermesotrophic

Evapotranspiration: A collective term for the sum of water lost throughaporation from soils and
bodies of water and transpiration through plantsyally expressed in comparison to rainfall
amounts; an output from the water budget system.

Facultative: A U.S. Fish and Wildlife Service wetland indicastatus category defined as “equally likely
to occur in wetlands (estimated probability 34—6&#¥hon-wetlands.” Compaxbligate wetland
facultative wetlangfacultative uplandandobligate upland

Facultative upland: A U.S. Fish and Wildlife Service wetland indicastatus category defined as
“usually occur in non-wetlands (estimated probap#i7—99%), but occasionally found in wetlands
(estimated probability 1-33%).” Compavbligate wetlandfacultative wetlangfacultative and
obligate upland

Facultative wetland: A U.S. Fish and Wildlife Service wetland indicastatus category defined as
“usually occurs in wetlands (estimated probabii#-99%), but occasionally found in non-wetlands
(estimated probability 1-33%).” Companbligate wetlandfacultative facultative uplandand
obligate upland

Feldspar: The most common group of rock-forming mineralghie Earth’s crust, usually found in
igneous rocksuch agranite, but present imetamorphi@andsedimentary rockas well. Feldspar
crystals tend to be blocky, and white or pink itoco

Felsenmeer: A German word meaning “sea of rocks,” applied teeegive fields of large, angular, frost-
cracked boulders found alpineand arctic environments.

Fen: A peataccumulating wetland that develops where the waterce has at least some mineral
enrichment. Companeog andminerotrophic

Floodplain: Nearly level land, consisting of sediments depdsitg a stream or river along its borders and
subject to periodic flooding. On average, the lawkmdplains flood every 1-3 years; this occurs
when the river exceeds itmnkfull dischargethe highest level of water thizzer channelcan hold
prior to spilling over its banks. Rivéerraceswith flood return intervals of more than 100 years
referred to in this document #srraces(ancient floodplains); those with less than 100ryesurn
intervals are referred to as floodplains.

Fluvial: Applied to deposits of sediments transported amgtddoy the action of moving water.
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Forb: Collective term forherbaceouslants, excludinggraminoids(grasses and grass-like plants) and
ferns. Comparéorb.

Foredune: In a coastal sandunesystem, thelunenearest to the sea and the one most influencedy
action and salt watérComparebackduneandinterdune

Forest: Applied in classification to communities with mottean 60% cover by trees that are >2 m in
height.

Frigid: The second coldest of the soil temperature cladssdamily groupings of soils in the USDA Soil
Taxonomy system for soils in temperate regionsresponding to soils with average annual
temperatures of <47°F (8°C) at 20" below the surfdut whose summer temperatures are at least
5°F greater than those in winter. Compengc andmesict

Gabbro: A coarsely crystallinégneous rock Consists essentially of plagioclaftdsparand pyroxene,
with or without olivine! Yields circumneutralor basicsoils with relatively high nutrient availability.

Geomorphology: The study of the origin of landforms, especiallgithphysical and surface features and
processes that produced these features.

Glacial drift: Clay, silt, sand gravel, stones, and boulders mixed in any prigorthat has been
transported and deposited by glacial ice or itstwadkrs (collective term for all glacial deposits
includingtill, outwash andice-contact deposi}s

Glacial refugium: An ice-free geographic location that vegetatiorvises in during a glacial period
(plural = refugia).

Glacio-fluvial: Pertaining to processes or material moved by dlaogltwaters, including subsequent
deposition by meltwater streams on land surfacés. deposits are stratified and occurkames
eskersdeltas ice-contact deposit@ndoutwash plaing

Graminoid: Collective term for grasses and grass-like plamtkiding sedges and rushes.

Granite: A coarse crystallinggneous rockwith at least 10%guartz potassiunfeldspar and plagioclase
feldspar(calcium and sodium) in roughly equal portiongtas essential minerals. “Dark minerals”
(mica, pyroxene, and amphibole) comprise 3—10%.tkéea slowly to producacidic, nutrientpoor
soils?

Granodiorite: A coarse crystalline acigjneous rockwith quartz differing from granite by containing
more plagioclase (sodium and calcium) than orttseclgpotassiumjeldspar Mica is commonly
present. Probably the most voluminous of the pligtagneousrocks and predominates in most of
the batholiths in the world. Weathers slowly toguroeacidic, nutrientpoor soils?

Groundwater: Water in the unblocked pores of soil sedimentsracttires of bedrock below theater
table

Halophyte: A wetland plant that is adapted morphologically /anghysiologically to grow in salt-rich
conditionst

Hardpan: A colloquial term for a hardened or cemensed horizon usually found in the middle to lower
portions of a soil profile, which may impedkainage Partially synonymous witldensipanand
duripan Hardpans develop from compaction of sedimentglaégiers as found ihasal tills*

Hardwater: Water rich in dissolved minerals, especially caitiu

Headwall: The steepest, upper part afieque, often consisting of open rock slabs.
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Heath shrubs: Species in the family Ericaceae, including blugbs, cranberries, and crowberries. Heath
shrubs, sometimes just called heaths, most comnudyr inacidic, nutrient-poor environments.
Seeericaceous

Herbaceous: Non-woody vascular plants having no parts thatigeebove the ground after the growing
season. Includderbs, ferns, andyraminoids

Hibernaculum: A shelter occupied during the winter by a dormanitrel (e.g., bats).

Histosols: Organic soils (moderately well to very poorly drit) that form in cold, moist to wet, usually
acid, nutrient-poor conditions that inhibit the detosition of organic matter. Characterized by a
thick organichorizon and includenuckandpeatsoils. Common in wetlands as well as some high-
elevation areas (e.g., spruce - fir forests afmine tundra) where thick organidorizons have
formed on rock. Compatentisols Inceptisols andSpodosols.

Hollow: A generally small, variably sized topographic dagien (generally <1 to several feet in width
and up to several feet high), found peatlandsor uplands; may or may not support intermittent
standing water. Hollows are separated from eachrdilfthummocksand may form as a result of
numerous causes, such as windthrow in swamps daddiforests and differential decomposition
and ice-wedging in somgeatlands Hollows are also called “pits,” as in “pit-and-omal
topography,” particularly as applied to uplandsnmparehummock

Horizon: Seesoil horizon

Hummock: A mound in gpeatlandor upland community, up to several feet in heigitl separated from
other hummocks blollowsor “pits.” Comparehollow.

Humus: An upper soilhorizon consisting of dark, well-decomposed organic materesulting from the
activity of biological organisms in the sail.

Hydrogeomorphic: Applied to land or soil structures formed by waaetivity; refers to the physical and
hydrologic characteristics associated with a paldicgeomorphic or landscape setting.

Hydric: Pertaining to a condition of being inundated by ewator soils formed in poorly drained
conditions (under the influence of permanent cgrimittent inundation). Compareesicandxeric.

Ice-contact deposits: Variouslysorted andstratified deposits formed from meltwater deposits in othat t
edge of a thinning glacier (includéames eskers and other undifferentiated deposits). Compare
outwashtalus andtill .

Igneous rock: Rock formed by the cooling and solidification of lleo material. Comparsmetamorphic
rock andsedimentary rock

Inceptisols: Soils formed where leaching amekatheringof iron, aluminum oxides, and other materials
are less intense thé@podosolsresulting in somewhat less distinct and moreoyakh-brown Bw
horizons TheO horizontends to be thinner than 8podosolsn well drained situations, but can still
be significant, particularly in wetlands. Many ofeNM Hampshire’s low to mid elevation and
southern upland forests and some wetlands are tbondnceptisols. Compaientisols Histosols
andSpodosols.

Interdune: In a coastal sandlinesystem, dunes lying between floeeduneand thebackdune

Intermediate: Applied toigneous rockghat contain intermediate amountssiifca (50—60 percent), but
generally less than 10 perceaquartz Intermediate rocks, such ageniteanddiorite, may produce
circumneutralto acidic soils. Comparacidic, alkaline basig calcareouscircumneutra] andmafic
Also used in this book to refer to wetlands of intediate nutrient status; in other words, between
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oligotrophicand stronglyminerotrophic

lons: Charged particles includingations (positive charge) andnions (negative charge). Nutrients
become available to plants as elements and minieraigic form.

Isostatic rebound: Rise in ground level associated with a landscapeltths been depressed by the weight
of a glacier.

Kame: An irregular, short ridge or hill oftratified glacial drift® Geologists have come to use this term
more restrictivelylce-contact depositsiclude various kame and kame-like deposits.

Kettle hole: A depression formed from the melting of an ice klstranded in surroundirgacial drift.

Krummholz: Gnarled, stunted, and shrub-like conifer forestrabiristic of timberline, generally less
than 2 min height.

Lacustrine: Referring to fresh water lakes and ponds.

Lagg: Minerotrophig often moat-like, shallow water zone around thegimaof apeatland characterized
variously by sedgedorbs, or tall shrubs, in combination with areas of opeater. Lagg zones are
influenced byminerotrophicupland runoff, are stagnant or slowly drained, aray have seasonally
fluctuating water levels. They contrast with morgerior portions of gpeatlandthat are less
influenced by upland runoff.

Lakebed deposits: Fine sediments (consisting primarily ofay andsilt) that settled in the quiet-water
environments at the bottom of lakes.

Levee: An elevated ridge of sediments formed parallel tavar by floodwaters, usually consisting of
coarser sediments which settle due to the decremated velocity away from the maiiver channel
(finer particles are carried farther from the river

Liana: A woody plant with a vine-like habit. Comparae

Lignin: A chemical compound found in the cell walls dfvascular plants, most notably as the fiber-like
carbon polymer that gives strength to wood andnalltrees to grow tall. Lignin is one of the most
abundant materials on Earth.

Limestone: A sedimentarycalcareousrock primarily composed of calcium carbonate. Rigas calcium
rich soils with highpH and nutrient availability.

Limiting nutrient: The nutrient that controls or limits the growth gmeductivity of plants, such that
adding the nutrient would result in increased glowftsome or all of the plants in a community.

Limnogenous: Pertaining to lakes and other fresh waterbodiesferReg to peatland hydrology;
limnogenougpeatlandsform adjacent to surface waterbodies. Compaligenousandtopogenous

Loam: Soil composed of even concentrationsand silt, andclay. Loam soils retain nutrients and
water easily, yet also have good infiltration alndinage Loam is considered ideal for gardening
and agriculture.

Lodgement till: Seebasal till.

Mafic: Applied to minerals high in iron or magnesium (feeromagnesian minerals) or igneous rocks
relatively rich in such minerals (e.gabbrg. The termultramafic is applied to rocks primarily
composed of ferromagnesian minerals (e.g., olieingyroxine). Comparacidic, basig calcareous
circumneutra) intermediate andultramafic
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Mesic: Applied to moist, well drained soils, intermediattweerxeric andhydric soils. Also refers to the
warmest of the soil temperature classes for famgityupings of soils in the USDA Soil Taxonomy
system for soils in temperate regions, correspandin soils with mean annual temperatures of
between 8-15°C (47-59°F) at 20" below the surfa@emparexeric, hydric, frigid, andcryic.

Mesotrophic: Fresh water or upland communities that have intdrate nutrient levels, and are therefore
moderately productive; intermediate betwedigotrophic andeutrophic The term is often applied
to mires. Compareligotrophic, submesotrophigermesotrophicandeutrophic

Metamorphic rock: Rock formed from recrystalization (without meltingf) pre-existing rockigneousor
sedimentaryby high temperature and pressure. Comjgareous rockandsedimentary rock

Microtopography: Small variations in the height and roughnesshef ground surface, roughly at the
scale of an individual organism; microrelief.

Mineralization: Decomposition of organic matter by microbes, @stimg bound, organic forms of
minerals into ionic forms readily absorbed by péafe.g., conversion of inorganic forms of nitrogen
into ammonium (NEt) is called nitrogen mineralization).

Mineralogy: The study of minerals, including their distributjedentification, and properties. The mineral
composition of bedrock has a strong influence entéxture and nutrient composition of sediments
that develop from it. Minerals in bedrock are thignary source of most nutrients that plants need to
grow.

Minerotrophic: Refers to water or soils that have been enrichetbaotain nutrients important for plant
growth; usually used in a relative or comparatieese. Compareligotrophicandombrotrophic

Monomictic: A fresh water body that experiences vertical mixamge a year. Compadémictic.
Montane: Refers to relatively cool, moist upland slopes tefionberline in the mountains.

Monzonite (quartz monzonite): A granitic rock with thefeldsparcomponent consisting of at least 10%
calciumfeldspar

Mottles: Alternating spots of grayish and reddish soil fodneghen soil saturation occurs but is not
continuous through the year. Mottles are now cditedoxymorphic features” by soil scientists. The
depth to mottling is an indicator of where tlvater tableis present for a significant portion of the
year.

Muck: A type of wetland soil composed of dark-coloredhefi well-decomposed and unrecognizable
organic material generally with a higher mineraliseent content thapeat Compareeat

Natural community: Recurring assemblages of species found in a phatiphysical environment. Each
type is distinguished by three characteristics: &l)efinite plant species composition, (2) a
consistent physical structure (such fasest shrubland, or grassland); and, (3) a specific et
physical conditions (such as different combinatiohsutrientsdrainage and climate conditions).

Non-native: A species not indigenous to a particular areanatir exotic. Invasive species are a subset of
non-native species whose introduction to an ecesystwuses environmental harm.

nor'easter: Low-pressure storm system in which the strongéstls blow onshore from the northeast.
They can originate any time of year along the eaast of North America as a result of converging
(cold) polar and (warmer) Gulf Stream air massaschn be most intense during the winter season.

O horizon: A soil layer found at the ground surface consisthgartially decomposed leaf litter and other
organic matter, with little or no mineral soil cooment. Layer can be thick when conditions are very
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wet and/or very cold anakidic.

Obligate upland: A U.S. Fish and Wildlife Service wetland indicastatus category defined as “almost
always occurs in non-wetlands (estimated prob&b#@9%) under natural conditions.” Compare
obligate wetlangfacultative wetlangfacultative andfacultative upland

Obligate wetland: A U.S. Fish and Wildlife Service wetland indicastatus category defined as “almost
always occurs in wetlands (estimated probabilit9%9 under natural conditions.” Compare
facultative wetlangfacultative facultative uplandandobligate upland

Oligotrophic:  Nutrient-poor waters or soils with low primaproductivity Comparesubmesotrophic
mesotrophicpermesotrophicandeutrophic

Ombrotrophic: Peatlandsthat are fed entirely by precipitation, receiviegsentially no surface runoff or
groundwater Ombrotrophicpeatlandsare typically “raisedoeatland$ and are not found in New
Hampshire.

Outwash: Glacial deposits that have been transported, resdbrisorted, and stratified by glacial
meltwaters beyond the margin of the glacier. Coma-contact depositscree talus andtill .

Oxbow: U-shaped portion of aiver channe] occasionally abandoned as a river changes itssepu
leaving a depression in thierrace Oxbow ponds can develop in these alder channel
depressions; they are persistently full of wated Aave species and processes similar to upland
ponds.

Palustrine: Referring to non-saline inland wetlands.

Parent material: The original geologic material from which a sal derived, usually referring to
underlying sediment deposits or bedrock.

Peat: Coarse, unconsolidated, largely undecomposed adeations of organic matter formed under
hydric conditions or excess moisture.

Peatland: Any graminoid, shrubforest or moss-dominated wetland formed peat deposits. Compare
muck

Permesotrophic:  Intermediate betweemmesotrophic and eutrophic (moderate-high productivity).
Compareoligotrophic submesotrophianesotrophi@andeutrophic

pH: A measure of acidity or alkalinity, with valuesiging from 0 to 14. Values below 7 aeidic, values
above 7 aralkaline (or basig, and aH of 7 is neutral. TheH of a solution can be calculated using
the following equationwhere [I-f] represents the concentration of hydrogemsin moles per liter:
pH = Ioglo(ll[H+]). Because this equation defines a logarithmidesagach unit ppH represents a

ten-fold change in acidity (gH of 6, for example, is ten times maaeidic than apH of 7). In this
document, th@H scale is broken into several ranges according hevy's (1919) definitions: pHs
in the 3s are superacid; 4s are mediacid; 5sabacid and 6s (minimacid) and 7s (minialkaline)
are collectively referred to asrcumneutral

Physiognomic: Referring to the structural characteristics of wagien (e.g.forest woodland shrubland,
andherbaceouk

Phytogeography: The study of the geography of plants, particulathgir distribution at different
taxonomic levels.

Pit: Seehollow.
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Point bar: A low, crescent-shaped ridges&ndor gravel deposited in settings where flow velesitare
low to moderate, such as along the inside bendsef meanders and at the downstream ends of
islands.

Polychaete: A class of segmented worms, generally marine.

Poor: Infertile soils that have lowesxchange capacity, base-saturation,, @thd/or nitrogen availability
thanintermediateor rich soils. Corresponds toligotrophic (low) andsubmesotrophi¢moderate-
low) productivitynutrient regime categories. Compareermediateandrich.

Productivity: The biomass of vegetation generated over timediven area (the total of which is called
“gross primary productivity”), usually measured abBove-ground biomass. Productivity varies
greatly at both regional and local scales.

Propagules: Parts of a plant, such as seeds, btidgpmesor spores, which aid in dispersal and allow it
to reproduce.

Quartz: The second most common mineral in the Earth’stceuprimary component gfanite
Recharge: Movement of water from the surface igmundwatemreservoirs.

Resilience: A measure of the ability of an ecosystemnatural communityto recover from external
disturbance to a former state (e.g., charactesisbic nutrient cycling, species composition, and
diversity).

Resistance: A measure the ability of an ecosystematural communityo absorb an external disturbance
without resulting in major changes to such key abtaristics (e.g., nutrient cycling, species
composition, and diversity).

Rhizome: A horizontal, underground portion of plant steithvghoots above and roots below serving as a
reproductive structure; not a true root. Also sleaal growth

Rhyolite: A fine-grained to glassigneous rockwith a similar mineralogical and chemical compiositto
granite Weathers slowly to produeeidic, nutrientpoor soils?

Rich: Fertile soils that have highexchange capacity, base-saturation,, @thd/or nitrogen availability
thanintermediateor poor soils. Usually corresponds to thermesotrophi¢moderate-high) or, less
commonly, themesotrophic(moderate) nutrient regime categori€3alciphiles (calcicoles or
calciphyte$ are characteristic indicators of rich soils. Camgpoor.

Rill: A small stream or rivulet, usually fast-flowingdanarrow.

Riparian: Term applied to the lands adjacent to and diyecfluenced by rivers and streanf&ver
channelandfloodplainenvironments are collectively called the riparzame.

River channel: Area betweemiverbankscovered by water for at least a portion of theryea
Riverine: Referring to rivers.
Riverbank: The elevated ground bordering and containing a.rive

Salt panne: A natural depression within a salt marsh inunddtedonger periods than the surrounding
marsh; a deposit of salt upon evaporation of thieria

Sand: The largest size class of particles that makeailp Sand is gritty to the touch and individuahims
are visible to the naked eye. Compeliaey andsilt.

Scree: Defined by some authors as synonymous wéths, but used in this document in a narrower sense
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corresponding to stone to gravel sized coarse weadhrock debris, found on slopes at cliff bases.
Often lies at the angle of repose. Comparvashtalus andtill .

Sedimentary rock: Rock formed by consolidation of sediments deposiigdvind or water. Compare
igneous rockandmetamorphic rock

Seepage: Lateral water flow through soil; transports nutteeno and through wetlands from soil and
bedrock source areas. The water may emerge atattte durface where hydraulic pressure and
underlying impervious layer forces water from thibsurface or it may remain below the surface
where its presence is much more obscure. Manydeninfluenced by some degreegobundwater
seepage.

Seeps: Smallseepageavater emergence zones on sloped uplands.

Seral: Relating to or constituting an ecological sere sgquence of ecological communities that
successively occupies an area). Ssecession

Serpentine: Referring to a group of physically and chemica#jated minerals. They are often dull green
in color (also yellow and brown) with a greasy &rsfThe two most common minerals of this group
are antigorite and chrysotile. Also ssspentinite

Serpentinite: Metamorphic rocksformed from ultramafic parent material composed primarily of
minerals of theserpentinegroup. Often (inaccurately) referred to serpentinerock. Also see
serpentineandultramafic

Silica: Silicon dioxide (SiQ). Silica commonly occurs aandor quartz and is a primary mineral
component ofjranite

Siliceous: Containingsilica or high concentrations sflica; graniteis a siliceous rock type.
Silt: A soil particle intermediate in size betwesandandclay. Silt is smooth and slippery when wet.
Softwater: Water that lacks dissolved minerals, especiallgioai.

Soil development: The process of physical and chemical alteratiopavént materialinto soil under the
influence of climate, hydrology, organisms, anddgim

Soil horizons: More or less horizontal layers of soil that havestidict physical and chemical
characteristics resulting from soil forming pro@ssThe original soil material, climate, and the
amount and quality of water that percolates throtghsoil profile are critical factors affectingeth
development of soil horizons. Also see the defimisi of individualhorizons includingO, A, E, B,
andC.

Soil orders: Major groups of soils, defined according to thespreee and characteristics of certain
horizons, including their degree of definition, @gland depth as influenced by the intensity and
length of time that soil forming processes havenbaework. Four soil orders are found in New
Hampshire.

Soligenous: Pertaining to ground water. Refersgeatlands such afens that are supplied with ground
water? Compardimnogenousndsoligenous

Soligenous peatland:A type of minerotrophipeatlandassociated with a reliable sourcesekpageavater
that flows through or over the surfageat!* Slopedfensare a type of soligenous peatland.

Spodosaols: Order of soils found in cool, cold, wet, acidic upland areas where intense leaching produces
distinct horizonsincluding a moderate to thidR horizon a grayishE horizon and often a reddish
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brown B horizondue to the deposition of iron and aluminum oxiffesn above. Common under
northern hardwood and spruce - fir communities. GareEntisols Histosols andinceptisols.

Stratified drift: Sediments that have been sorted (by particle simd)stratified into layers by moving
glacial meltwaters away from the glacial margin.

Subacid: Used to describe water or soil witipl from 5.0 to 5.9.

Subalpine: Vegetation zone intermediate between high-elewasipruce - fir forests analpine tundra
characterized by stunted spruce and fir trees Kesgemholz and a more limited number afpine
species than in higher elevation regions. In Newnpishire, the subalpine zone generally occurs
between 3,000-4,900 ft. on exposed ridges and stsmith thin soils. Some subalpine areas have
been expanded by fires. Compatgine

Submesotrophic: Moderate-low productivity intermediate betweemesotrophic and oligotrophic
Compareoligotrophic, mesotrophicpermesotrophicandeutrophic

Succession: Any sequential change in vegetation that followseamironmental change (e.g., disturbance)
or some influence of the organisms themselves.

Syenite: A coarse-grainedelsic igneous roclkcharacterized by a lack qtiartz the presence déldspars
with or without feldspathoids and such ferromagaesninerals as biotite, hornblende, augite, and
more alkaline types. Typically yieldgidic or circumneutralsoils?

Talus: A sloping mass of coarse rock debris, mostly stofe24" diameter) and boulders (>24")
accumulated at the base of a cliff or slope forgnednsisting of a cliff. Comparscree, till,and
outwash

Terrace: A nearly flat portion of a landscape which is temated by a steep edge; elevated portions of
alluvial sediments, rock-cut benches, or othertiradly flat features along a stream valley.
Terraces can fall within the actifieodplainand be flooded at some interval or may no lontperdf
due to downcutting ofiver channelsand lower river volumes. Anciefibodplain terraces (beyond
the approximate 100 year flood return interval) rferred to in this document simply as “terraces.”
Terraces within the 100-yedtoodplain are referred to as eitheffldodplains or “floodplain
terraces.”

Till (glacial till): Deposited glacial material consisting of unsortetstratifiedclay, silt, sand gravel, and
rock fragments intermingled in any proportion. Camgice-contact depositisscree, talus,and
outwash

Topogenous: Pertaining to surface runoff. Refers peatlandswhere the primary water source is
topographic runoff. Compatannogenousandsoligenous

Transitional: Applied to the forest region between spruce - @ifhern hardwoods antentral hardwood
forest regions that generally lacks bdtbreal and central hardwoodspecies, but that has an
abundance oAlleghanianspecies. Compat®oreal, central hardwoodandcoastal plain

Trophic: Pertaining to nutrients armroductivity. Also see nutrient regime apdoductivity classes under
oligotrophic submesotrophianesotrophicpermesotrophicandeutrophic

Tundra: Low-growing vegetation type characteristic of #heaegions Alpine vegetation is often referred
to as tundra due to its similarity to Arctic tundfdso seealpineandsubalpine

Tussock: A compact tuft or clump of grass or sedge.

Ultramafic: Dark colored bedrock rich in magnesium and iroreating a high Mg-Ca ratio. Often
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produces a toxic effect on plants and limits grotatcertain Mg-tolerant species (ssarpenting
Ultramafic rocks arégneous rockg€omposed ofmafic minerals — primarily pyroxene and/or olivine.
They are commonly partially metamorphosegédgentinite Also seeserpentineandserpentinite

Understory: Vegetation growing beneath a community’s tallesbdy plant stratum. The understory for a
woodlandor forestmay include the shrub and herb layers; for medimtall shrublands, just the
herb layer.

Variants: A lesser form of described variation within @matural community type related to
environmentally-based (as opposed to successiebatigd) variation. Variants are characterized by
relatively minor vegetation differences and minonwjor soil differences. This may include a shift
in dominant tree species where thederstoryvegetation remains similar, or a simple shift in
abundance of one or more species. A variantradtaral communitys analogous to a subspecies of
a species.

Vine: An herbaceousplant not fully supporting itself; stem trails alp ground or climbs on other
vegetation. Compailéana.

Water table: The upper surface or limit afroundwater or that level below which the soil is saturated
with water?

Weathering: The physical and chemical process of breaking dtvenoriginal complex molecules of
primary minerals irparent materiale.g., bedrockijll ) and soil to forms more available to plants.

Woodland: Applied in the classification to wooded communitieth 25—-60% cover by trees.

Xeric: Characterized by a lack of moisture. Compaesicandhydric.
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APPENDIX 1. Explanation of Global and Subnational Rank Codes

Rank codes describe the degree of risk of a speg#aral community, or natural community system to
extinction/elimination or extirpation, either thighout its range (global or “G” rank) or within a
subnational unit such as a state (subnational brai¥k). Risk of extinction or extirpation for alsispecies

or variety is indicated with a taxon (“T”) rank. Fexample, a G5T1 rank indicates that the sub-spédsi
critically imperiled (T1) while the species is sexUG5). Extinction or elimination risk indicates the
likelihood that a species (extinction) or commufsygtem (elimination) will totally vanish or die tou
globally. Extirpation risk indicates the likelihood that a species or comysystem will vanish or die
out at the state level but still exist elsewhexbglly.

Code Examples Description

1 Gl S1 Critically imperiled: At very high risk of extinction/elimination or esgation due to
very restricted range, very few populations or omces (e.g., one to five
occurrences), very steep declines, very severatsrer other factors.

2 G2 S2 Imperiled: At high risk of extinction/elimination or extirdah due to restricted range,
few populations or occurrences (e.g., six to 2@gs declines, severe threats, or other
factors.

3 G3 S3 Vulnerable: At moderate risk of extinction/elimination or exi@tion due to a fairly
restricted range, relatively few populations oruwcences (e.g., 21 to 80), recent and
widespread declines, threats, or other factors.

4 G4 S4 Apparently secure: At fairly low risk of extinction/elimination or ékpation due to
an extensive range and/or many populations or oecoes (e.g., >80), but with
possible cause for some concern as a result dffecant declines, threats, or other
factors.

5 G5 S5 Secure:At very low risk of extinction/elimination or expation due to a very
extensive range, abundant populations or occursereel little to no concern from
declines or threats.

U GU SU Unrankable: Currently unrankable due to lack of informationdole to substantially
conflicting information about status or trends. N When the range of uncertainty is
three consecutive ranks or less, a range rank (&2§53) should be used to delineate
the limits or range of uncertainty.

H GH SH Possibly extinct/eliminated or extirpated:Known from only historical occurrences
but still some hope of rediscovery. Examples oflexce include (1) that a species
has not been documented in the last 20 years (é8irs yor community/system)
despite some searching and/or some evidence dfisggrt habitat loss or
degradation; (2) that a species or community/sys$tasnbeen searched for
unsuccessfully, but not thoroughly enough to prestimat it is extinct/eliminated or
extirpated.

X GX SX Presumed extinct or extirpated (species)Not located despite intensive searches and
virtually no likelihood of rediscovery.

Presumed eliminated or extirpated (communities andystems):Eliminated or
extirpated due to loss of key dominant and chariatitetaxa and/or eradication of the
sites and ecological processes on which the typerus.
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APPENDIX 2. Key to Natural Communities

Introduction

Natural communities are defined as recurring astageb of species found in particular physical emvinents. Classifying
natural communities enables ecologists, land masagad others to communicate effectively and tkemaanagement
decisions regarding ecological systems.

Based on more than 20 years of ecological resetireiNew Hampshire Natural Heritage Bureau (NHB)etlgped a
classification of all the known natural communitieghe state (does not include most communitiesulstidal, deep fresh
water, or subterranean habitats). This work wadighid asdNatural Communities of New Hampsh{&perduto and
Nichols) in 2004, and an updated second editiohbeilavailable on the NHB website in 2011.

Each natural community type is distinguished bgéhcharacteristics: (1) a distinct plant speciespmsition; (2) a
consistent physical structure (such as forestdand, or grassland); and (3) a specific combimatibphysical conditions
(such as nutrients, drainage, and climate) andriiahce regime (such as fire, wind, and flooditgtural community types
are usually defined in terms of plants because #ineyasy to study, often compose the physicaitsime to which most
other organisms respond, and are sensitive indafghysical and biological factors that influermoany types of
organisms.

The purpose of this key is to provide the user witep-by-step way to identify natural communitrethe state. It is
divided into two major groupsvetlands such as marshes, swamps, and fensuplahds which are primarily forests, but
which also include bare mountain tops, coastal slmes, and other open, non-forested habitats.

The sequence of keys in this document is designaditin the identification of major community gpsuand specific natural
community types by reducing detailed differencesamito a series of consecutive, dichotomous (“eithr&y decisions
between two sets of characteristics. Each paihofces (only one of which is selected for a givermlg area) shares the
same number. The first choice in each numberedlebispdesignated “a” and the second “b.” The ssbects the most
accurate description from the two options, and dleiscription then leads either to another coupled @nother decision) or
to a solution (a major group or natural communjpet name). If variability in the composition andative abundance of
plant species sometimes makes more than one chpprepriate for different examples of a commurtitgt community is
listed accordingly in more than one part of the.key

Important notes about the key

1. It may be important to consult the more detaileshcwnity descriptions available in the current editof Natural
Communities of New Hampshiie confirm a community determination or to deciggvween two or more types. Any
given example in the field may not conform or "fiteanly into the concept of a single communityetypince
descriptions are based on information from a lichitember of samples. Community types are essaniitghlized
descriptions of segments of the continuous gradiemegetation and environmental conditions thagteon the
ground. It is often preferable to think of any ax@mple agpproximatingone natural community type or even more
than one type, rather than inappropriately "fortiingnto one community or another.

2. For forested communities, this key is designedu® in relatively mature and undisturbed commuenxigmples of at
least one acre in size. Either early successiar@lroences or those significantly disturbed or mpalsited by humans
may be difficult to key out based solely on curreagetation. In such instances, a community detetitn should
include particular attention to late-successioreg species in the understory and/or a combinaficoil drainage,
mineralogy, and texture characteristics and featafe@djacent undisturbed communities. Ideally,vbgetation being
considered should be reasonably homogeneous, withajor internal features that would not be congide
representative (inclusions of small patch commasijtvariation in seral stage, etc.).
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Keying out examples transitional between the conitisnshould be avoided. Transitional areas sharaio
characteristics that help identify them. Their Wwidt typically much narrower than the communitieseither side of
the transition. These areas usually support speoiesnon to both communities and vegetation streatay be
intermediate. Transitional areas are often assstiaith abrupt physical gradients associated wtirélogy,
nutrients, elevation, slope, aspect, etc.

Forest community types are not synonymous with ¢ee®py cover types as used by SAF or other graAlgsough
there is a reliance on tree canopy species ininegégtions of the key, and to some extent in #imaing of the
community types, they aret simply cover types. When trees are used for natheg,generally reflect mid- to late-
successional composition, but understory species also been considered in differentiating and rileisg the types.
Overstory composition may correlate closely witsiregle natural community type, but this is not afes¢he case. For
instance, a white pine cover type could corresgorzhe of several community types. On the othedhaome cover
types may be specific to a community but not beottilg cover type possible for that community.

Species composition and relative abundance areinseatious combinations to differentiate commuestiThe
relative abundance of a species or group of speaiede an important determinant of a communite tyqut this is
not always the case. Two types of species arecp&atly important for identifying natural communitype:
differential and characteristic species.

Differential speciesre those used to distinguish between two commtypes or groups of communities. A
particular species may occur in many community syfeit it is used asdifferential species only when it has
diagnostic value for deciding between tparticular community types or groups of communities. Foransge, white
ash and basswood are among the differential spes@bto distinguish acidic northern hardwood fré®m
enriched northern hardwood forest (they are ondgent in the latter), but they have relativelyditliagnostic value
when differentiating among the several types ofolied northern hardwood forests. In some casdgreiftial
species may only be present in low abundance Lé6, cover), but still have a diagnostic value.

Characteristic specieare those that often occur in a particular comtyuaind collectively help characterize the type;
however, they are not always useful as differesj@cies, since they can often occur in many conisntypes.
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KEY TOTHENATURAL COMMUNITIES OFNEW HAMPSHIRE

la. Communities that occur on moderately well toessively well drained, non-hydric soils that agger or rarely
flooded.

Key to Upland Natural Communities
1b. Communities that occur on saturated to someptbaty drained soils or regularly inundated orgami mineral soils

(hydric), and supporting wetland vegetation; loaofiiplain forests may be either hydric or non-hydoiat are included

in this part of the key; communities may only beperarily or seasonally flooded, but support wellaegetation and
soils.

Key to Wetland Natural Communities
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KEY TO UPLAND NATURAL COMMUNITIES

la.

1b.

2a.

2b.

3a.

3b.

4a

4b.

5a.

5b.

6a.

6b.

Tree canopy cover generally >25% (forests amollands; includes examples of rocky ridge comniemitvith sparse
(Ve ToTo | F=TqTe IV Z=To =Y = Lx o] o) PP 2
Tree canopy cover generally <25% cover, ortleas 6 ft. tall (includes barrens with a sparseec@f shrubs or

LETq oL Yot =T o TU RISy o= T ol o U PRSP Y 45

Forests on enriched sites dominated by hardwpedies such as sugar magledrsaccharuny, white ash fraxinus
americang, or hickories Caryaspp.); yellow birch Betulaalleghaniensisand American beeclirégusgrandifolia)
may be present but are not dominant; conifers agalihite pineRinusstrobug, hemlock Tsugacanadensis and red
spruce Picearubeng are generally sparse or absent; enriched-sifedtats include basswoodilia americana,
Christmas fernRolystichumacrostichoide} blunt-lobed hepaticadhemonemericang, baneberriesActaeaspp.),
anNd Wide-1eaVed SEUGEGEIEXSPP.) - vurreeeeeieieiiirurrereerreeaeeses s e seesssssssssseseseraeeetesesesanasssssnaneeteeesesemasssssnsseneeees 3.
Forests on rocky ridges, till, sand or othevifil soils without notable nutrient enrichmentlfrisite indicators in 2a
absent); dominant species can include white Qalefcusalba), white pine Pinusstrobug, hemlock Tsuga
canadensis American beechHagusgrandifolia), yellow birch Betulaalleghaniensiy red spruceRicearubens, or
balsam fir ADIESDAISAMER..........oiiieiiiie e e e e e e e et e et e et e — e e e e e aaaaaaaes 8..

Enriched hardwood forests with few or no oadcggs on mesic loamy soils; sugar maplegf saccharum dominates;
OENETAIY NMOL ON TAIUS ...eeveitieiiietiie sttt e e e e e e e e e e e aaeeeaeeeee e e e eeaeseesssas s as i aeeaaeaeeanaaaeaaeaaaeseeeesens 4
Enriched forests or woodlands with oaks onairgiry-mesic, often rocky, SOIlS ... eeieeeiieiiiiiiiiiiiienn, 5.

One or more of the following rich mesic forestatiéntial species is presef@bsent in semi-rich mesic forests): blue
cohosh Caulophyllunthalictroideg, ostrich fern flatteuccia struthiopterissp.pensylvanicg maidenhair fern
(Adiantumpedatun), bland sweet-cicelydsmorhizaclaytonii), Dutchman’s-breeche®icentracucullaria), silvery
false spleenwort¥epariaacrostichoidel or Goldie’s wood fernjryopterisgoldiang); usually a broad (but variable)
diversity of enriched site species are also presecitiding some listed for alternate choice; sugaple Acer
saccharumis dominant, with American beechggusgrandifolia) infrequent or absent................. Rich mesic forest
The enriched-site indicator species listedhéndlternate choice absent or essentially so; epéudlicative of only
moderately enriched conditions are present, inolyithaneberriesActaeaspp.), foam-flowerTiarella cordifolia),

wood nettle (aporteacanadensiy round-leaved violet\{iola rotundifolia), Jack-in-the-pulpitArisaematriphyllum),
axillary goldenrod $olidagocaesig, Christmas fernKolystichumacrostichoide} alternate-leaved dogwoo8wida
alternifolia), basswoodTilia americand, white ash Fraxinusamericand, red elderberry§ambucusacemosg millet
grass Milium effusunssp.cisatlanticun), ironwood Qstryavirginiana), and Braun's holly ferrPplystichumbraunii);
diversity and abundance of these enriched-siteispécgenerally low compared to that of the akliégrchoice; sugar
maple Acersaccharumdominates, although American beeEladusgrandifolia) may be co-dominant, and yellow
birch Betulaalleghaniensismay be present; forests of till, talus, and riterace-flat landscape positions..................
........................................................................................................................ Semi-rich mesic sugar maple forest

Semi-rich forest with herbaceous layer domiohatedense “lawn” of Pennsylvania sed@aexpensylvanicaon

open ridges and upper slopes of hills and low maiast rich site indicators include Michaux's saadplMinuartia
michauxi)*, rusty cliff fern (Woodsialvensi9, and blunt-lobed hepaticAiemonamericand............ccccceeeeeeevevvveninnnnn o
................................................................................. Red oak - ironwood - Pennsylvania sedge woodland
Rich or semi-rich forests in which Pennsylvasgdge Carexpensylvanicamay be present, but does not form the
extensive “grassy lawns” characteristic of theralige CNOICE ... 6..

Rich rocky woodlands with one or more of théofeing herbaceous indicator species: ebony spleehi&splenium
platyneuron, early small-flowered-saxifragd{cranthes virginiensis broad-leaved sedg€#rexplatyphyllg),
blackseed mountain ric®iptatherumracemosur)) sicklepod rockcres8pecheracanadensig, and smooth rockcress
[(SeLeTe =T E= TSV e o S STSRPR PP 7
Semi-rich rocky woods lacking indicator spedisted in alternate choice; red odBuercusrubra), sugar mapleXcer
saccharunp and white ashRraxinusamericana dominate the canopy; typical semi-rich herbsudel Christmas fern
(Polystichumacrostichoide} hairy Solomon's-sealPplygonatunpubescen)s red baneberryXctaearubra), eastern
woodland sedgeJarexblandg, pointed-leaved tick-trefoiH{ylodesmum glutinosumand round-leaved violeV{ola

[0 108 ] T 11 o] |- P Semi-rich oak - sugar maple forest
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7a.

7b.

8a.

8b.

9a.

9b.

10a.
10b.

11a.

11b.

12a.
12b.

13a.

13b.

14a.

14b.

15a.
15b.

16a.
16b.

17a.
17hb.

Forests or woodlands dominated by Appalactpaniss such as white oaRercusalba), shagbark hickoryGarya
ovatg, pignut hickory Caryaglabra), and flowering dogwoodBenthamidia floridg only found in southern third of
LT R1 2= L= PP Rich Appalachian oak rocky woods
Forests or woodlands dominated by red @aketcusrubra) and sugar maplétersaccharuny, with basswoodTilia
americand and white ashRraxinusamericang; lacking Appalachian species listed in the alderchoice; found
primarily south of the White MouNntains ..........ccooii it e e e e e Rich red oak rocky woods

Forests and woodlands with an abundance oflAgipian oak and/or other southern species, inctudinite oak
(Quercusalba), black oak Quercusveluting, chestnut oak@uercusmontang, pitch pine Pinusrigida), eastern red
cedar Juniperusvirginiana), shagbark hickoryGaryaovatg), flowering dogwoodBenthamidia floridg, sassafras
(Sassafraslbidum), and mountain laureK@lmialatifolia); communities mainly limited to less than 1,00Cefevation
in southern NH, with some disjunct examples in Baxgntral NH on steep, south-facing hills......c.cc.cccoooooo. 9.
Forests and woodlands lacking Appalachian atdicspecies listed in alternate choice ....cccccceoo i, 20

Forests or woodlands lacking Appalachian oakisg; canopy dominated by a mix of pitch piRa(srigida), white
pine Pinusstrobug, red pine Pinusresinosd, and red oakQuercusrubra); known primarily from the Ossipee Pine

2T (=T 0 ESIN = To (o] o IO Mixed pine - red oak woodland
Appalachian oak species present and typicaligidant or co-dominant..............cooevviieeeeeiiiiiiin e 10
Coastal woodlands on bedrock or sand thahfimenced by maritime climate and salt spray.........ccccvvvvvvvnnnnn. 11
Forests or woodlands away from direct maritimfEIENCeS ...........ooiiiiiiiiiiiiiii i e 12
Woodlands on coastal rocky promontories; dantitrees are eastern red cedan{perusvirginiana) and black oak

(Quercusveluting, with frequent black cherryPfunuSSeroting...........ccccevveeeeeeeeieiicciiinnennn, Coastal rocky headland
Dense woodlands or wooded thickets in protidlotdlows of dune systems; dominant species inchidek cherry
(Prunusseroting, dwarf shadbushAmelanchier spicada quaking asperPppulustremuloide$, red mapleAcer

rubrum), and occasionally pitch pin@iusrigida)..........c.uveviereiereiiiiiirer e Maritime wooded dune
Forests with mountain laur&almialatifolia) abundant in the understory...................Qak - mountain laurel forest
Mountain laurelalmialatifolia) is sparse or absent in the UNderstory ... 13
Forest or woodland ridgetops and sideslostgduished by the dominance or co-dominance oftcle oak Quercus
L0 01 7= o - WP PUPPPORPORR Chestnut oak forest/woodland
Chestnut oakuercusmontana may be present, but is not dominant or co-domtinan...............ccevvevvvvvvvvvennnnnn. 14
Woodland or sparse woodland on talus with fgmbgan species such as shagbark hick@aryaovatg, bitternut

hickory (Caryacordiformig, white oak Quercusalba), black oak Quercusveluting, chestnut oak@uercusmontana
and mountain laureK@lmialatifolia); other species typical of talus include blaclcbiBetulalenta), rock polypody
(Polypodiumvirginianum), gooseberries and curranRil§esspp.) and vines such as fringed bindwereallppia
cilinodis), Virginia-creeperRarthenocissuguinquefolig, and poison-ivy Toxicodendromadicang; only known from
low elevations (<500 ft.) of southern and coastal.N..............cccccvivieeeeei i, Appalachian wooded talus

Communities not on talus slopes; lacking abund of talus indicators listed in the alternat@a......................... 15
Communities on rocky ridges; woodlands orsparoodlands with extensive exposures of bedrock.................. 16
Forests or woodlands on till soils or lowl&@athd plain SEtNGS.........uururiiiiir i e 17
Rocky ridge dominated by pitch pifRUSIIQIAA) ....ceeeeereriiiiiiiiieiieee e Pitch pine rocky ridge

Rocky ridge woodland with red odRuercusrubra), white pine Pinusstrobug, and Appalachian oaks such as white
oak Quercusalba) and black oakQuercusveluting; pitch pine Pinusrigida) may be present, but is not dominant .....
..................................................................................................... Appalachian oak - pine rocky ridge

Forests or woodlands on sand plain depositspith pine Pinusrigida) as a dominant or co-dominant.............. 18..
Forests or woodlands on till soils dominatgd\ppalachian 0aks...............uuuuiiiiiiiicieeiii e 19.
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18a. Pitch pineRinusrigida) is dominant in a discontinuous canopy over a-geiteloped tall shrub layer of scrub oak
(Quercusdilicifolia); other canopy species are sparse or absent;@séfire may result in examples with increased
canopy closure and regeneration of white pRiasstrobug and early successional hardwoods........cccccceveveeeennn. ..
......................................................................................................... Pitch pine - scrub oak woodland
18b. Pitch pineRinusrigida) is co-dominant with Appalachian oak species agkhite oakQuercusalba), scarlet oak
(Quercuscoccined, and black oakQuercusveluting, as well as white pind>(nusstrobug; known only from the
lower Merrimack River valley and coastal region..............ccccevvvvvveennns Ritch pine - Appalachian oak - heath forest

19a. Dry forests dominated by Appalachian oaks,(@gercus albaQ. velutina Q. coccineaandQ. montanaon shallow-
to-bedrock or otherwise coarse, dry soils; heathrlavith blueberries and huckleberries is typicahell as other dry-
site species such as whorled yellow-loosesttifesiftnachiaquadrifolia), Blue Ridge sedgeCarexlucorum), and wavy
hair grassPeschampsifiexuosg; hickories Caryaspp.) present in some examples ....Dry..Appalachian oak forest

19b. Mesic and dry-mesic forests with a more digérse canopy including red oa®yercusrubra), white pine Pinus
strobug, black oak Quercusveluting), red mapleAcerrubrum), and sometimes black bircBétulalenta); other
birches, hickories, hemlock, and American beech atsy be present; heath shrub layer is absentaosepand herb
species more indicative of dry sites listed indfternate choice absent or in low abundance; contmdos and shrubs
include partridge-berryMitchellarepens, eastern spicy-wintergreeGdultheriaprocumben) wild sarsaparilla
(Aralia nudicaulig, Canada-mayfloweMaianthemuntanadensg and clubmosses such as flat-branched tree-
clubmoss Dendrolycopodium obscurygrHickey's tree-clubmos®eéndrolycopodium hickeyiand southern ground-
cedar Diphasiastrumdigitatun) ...........cooevviiriiiiiiii e e Mesic Appalachian oak - hickory forest

20a. Forests, woodlands, or rocky ridges dominbyedorthern conifers; forests typically dominatgoréd spruceRicea
rubeng and/or balsam firAbiesbalsameg paper birchBetulapapyriferg and/or heart-leaved paper bir@defula
cordifolia) are frequent successional associates; black sfPimeamariang may occur in some communities;
includes rocky ridges and woodlands dominated bypiee Pinusresinosd, Jack pineRinusbanksiand*, or northern
white cedar Thujaoccidentali, as well as rocky ridges with white pireifusstrobug and red oakQuercusrubra)
between 1,000 and 2,000 ft. @IEVALION......cocereiiiiie ettt e et e e e s sneeee e 21

20b. Hardwoods, white pin@ihusstrobug, or hemlock Tsugacanadensisare dominant; when present, spruce and fir are
at most co-dominant along with the northern hardigogellow birch Betulaalleghaniensiy American beechHagus
grandifolia), and sugar Mapl@CerSACCNATUNN............iiiiie e e e e e e e e e s e s s s re e aeeeeeans 34

21a. Communities with red sprud@i¢earubeng and/or balsam firAbiesbalsameg as dominant or co-dominant; paper
birch Betulapapyriferg and/or heart-leaved paper bir@efulacordifolia) are frequent successional associates; black

spruce Piceamariangd may OCCUr iN SOME COMMIUNILIES ..o commmmmeeeeeeeveiasiintin s sseseeeeaeeaaaeeaaaaeeseeeesesssssrnnnes 22
21b. Rocky ridges and woodlands dominated by red @linusresinosg, Jack pineRinusbanksiana*, northern white

cedar Thujaoccidentali3, or red oakQuercusrubra) and/or white pineRinusstrobug.............cccccvvvieiee e, 30
22a. Communities with woodland to sparse woodldanggire on rocky ridge Settings.........cccccceeeeeeee v vvcciviieieeneeeennn 23
22b. Forests or woodlands on till soils or acCUMMBIES Of TAlUS .........oooii it 24

23a. Community with fairly dense stratum of medineight to tall shrubs such as mountain hdllgx mucronatg, rhodora
(Rhododendroranadensg Labrador teaR. groenlandicuny, sheep laurel{almia angustifolig, and withe-rod
(Viburnum nudunvar. cassinoidesinterspersed with short- to moderate-height prdee Picearubeng, black spruce
(Piceamariang), and/or balsam firAbiesbalsameatrees; typically found between 2,500 and 4,00@l&vations in the
White Mtns. and scattered other peaks; in mesieetiomesic settings, such as flat ridgetops or pteteconcavities,
with shallow moist organic layer over bedrocK.............ccecneeiiiiiiie s e, Montane heath woodland

23b. Community with canopy characterized by redispiPicea ruben) rocky openings characterized by the presence of
heath shrubs and three-toothed cinquefitbipaldiopsidridentatg); generally occurs between 1,700 and 3,000 ft.
=21 Y= U1 T o P Red spruce - heath - cinquefoil rocky ridge

24a. Woodlands on large block talus at base ofslop deep ravines, or on north aspects; blaakcepPiceamariang and
red spruceRicearubeng present, with lush carpets of mosses, liverwantsl rock polypodyRolypodium
virginianum) on talus DOUIAENS... ... Spruce - moss wooded talus
24b. Forests on till soils or talus, lacking aburaaof rock polypodyRolypodiunvirginianum).........ccceeeeiiieeieeieiiinnne, 25
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25a.

25b.

26a.

26b.

27a.

27b.

28a.

28b.

29a.

29b.

30a

30b.

3la.

3la.

32a.

32b.

Hemlock Tsugacanadensisand/or yellow birchBetulaalleghaniensisare dominant or co-dominant with red spruce
(R ToT= = T 0 o 1T 1 R 26
Red sprucdP{cearubeng and/or balsam firAbiesbalsamegare dominant or co-dominant; black sprueeé¢a
mariang is co-dominant in some communities; yellow bi(Bletulaalleghaniensiy if present, may be frequent, but is
NOt dOMINANT OF CO-OOMINAINT ...ttt ee ettt ettt e e st e e e et e e e e e aab e e e e e s aabe bt e e s esnbee e e eannneeenaanes 27

Various combinations of sugar ma@edrsaccharur, American beechHagusgrandifolia), and yellow birch Betula
alleghaniensiy mixed with a usually subdominant component dfspruce Picearubeng and balsam firAbies
balsamey hemlock 'sugacanadensisis absent; found primarily on upland till soilsacve 2,000 ft. elevation .........
............................................................................................................ Northern hardwood - spruce - fir forest
Hemlock Tsugacanadensisand red spruceP{cearubeng present in abundance with or without mixturesafthern
hardwoods (maples and birches); found on uplahddils, and sloping and flat areas of river anth&aerrace soils;
white and red pine and other conifers are occabmmaver and kame terrace SOIlIS..........cewwmmeeeeeeeiereisiviiiieireeeeeeaeens
......................................................................................... Hemlock - spruce - northern hardwood forest

Spruce and spruce-fir forests in valley botsattings, mostly at lower elevations (usually 08500 ft.) north of the
White Mtns., occasionally at higher elevations @iy bottoms in the White Mtns.; soils are typigalomewhat
poorly to moderately Well AraiNed. .. .........oii oo e e e e e e e e e et e e e et 28
Well drained fir and spruce-fir forests on mi@in side slopes and summits at high elevatiossgly

2,500-4,500 ft.), and occasionally on rocky sBpelower elevation.............cocov e iin i s 29
Forests dominated by red sprieiedarubeng and balsam firAbiesbalsameaon moist lowland sites (typically

somewhat poorly to moderately well drained); blapkuce Piceamariang is absent or present in low abundance ....
............................................................................................................... Lowland spruce - fir forest
Black spruceRiceamariang is a dominant or co-dominant canopy tree alorth vad spruceRicearubeng; balsam

fir (Abiesbalsameais less abundant or locally absent; on somewbatlp to moderately well drained, silty soils in
high-elevation mountain valley bottoms of the uplpast Branch Pemigewasset River valley in the WHites. and in
extreme northern NH.......oo i e e Montane black spruce - red spruce forest

Balsam firAbiesbalsameg dominates; trees generally less than 30 ft. ighteusually 3,500-4,500 ft. elevation, or
lower in exposed settings and higher in protectethe settings; red sprudei¢earubeng, yellow birch Betula
alleghaniensiy and paper birchBetulapapyriferg absent or in relatively low abundance; heartésbpaper birch
(Betulacordifolia) and showy mountain-asB@rbusdecorg are the only prominent hardwoods); morphs toatsh
scrubby woodland that transitions to krummholz f@all) ... High-elevation balsam fir forest
Red spruceP{cearubeng and balsam firAbiesbalsamegaare among dominants; heart-leaved paper bBetu{a
cordifolia), paper birchBetulapapyriferg, yellow birch Betulaalleghaniensiy American mountain-astsorbus
americand, and showy mountain-as8¢rbusdecorg may be common; generally at elevations betwegd®and

G 85 00 High-elevation spruce - fir forest
Rocky ridges or sandy woodlands dominated -@toeninated by red pind’{nusresinosg, or rocky ridges dominated
by red oak Quercusrubra) and/or white pinERINUSSITODUS..........ccc i 31
Forests or woodlands dominated by northertnendddar Thujaoccidentali$ or rocky ridges dominated by Jack pine
(RS o= g1 ST T= L T USSP PRSP 33
Rocky ridges dominated by red pine or by r@d(@uercusrubra) and/or white pineRinusstrobug; may have a forest
OF WOODIAN STFUCTUIE ...ttt ettt ettt e e e ek et e e e eabb et e e ek b e e e e e e b bebe e e s ennneeeessbbneeeesaans 32
Forests on sandy soil dominated by some catibimof red pine and white pinBifusstrobug; balsam fir Abies
balsameamay be abundant in the UNAerstory .......ceviiiiiieiieiiiii e Red pine - white pine forest
Red pineRinusresinosa is the characteristic tree species; other spestiels as red oalQuercusrubra), red spruce
(Picearubeng, and white pineRinusstrobug may also be present, but red pine is dominamteigdly occurs between
750 and 2,700 ft. @IEVALION.........coiiiiiei i e e e e e e a e e Red pine rocky ridge
Woodland dominated by red o&uercusrubra) and sometimes white pinPigusstrobug; red pine Pinusresinosa
may be present, but is NOt dOMINANT ........corriiiiiie e, Red oak - pine rocky ridge
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33a. Forests or woodlands dominated by northertevdgidar Thujaoccidentali3; on ledgy slopes and mesic till uplands;

only known north of the White MtNS ..........eveiiiiiiiiieeeeee e Northern white cedar forest/woodland
33b. Rocky ridges dominated by Jack piRe(isbanksiang*; typically extensive ledges of unvegetated be#ranly
known in White Mtns. at elevations between 1,800 /900 ft.........cccccceveeeeriiiiiiiiieeeeeeees Jack pine rocky ridge

34a. Communities on talus slopes, typically withodiand structure; characterized by presence of gpecialists such as
mountain mapleAcer spicatun), gooseberries and curranRiljesspp.), and vines such as fringed bindweeallfpia
cilinodis), Virginia-creeperRarthenocissuguinquefolig, and American bittersweetélastrusscandenk................ 35

34b. Forests on till or sand soils; if on talugkiag indicator species listed in the alternatei@haq............cccccceeeeeveeenees 36

35a. Talus woodland dominated by yellow birBletulaalleghaniensiy paper birch Betulapapyriferg), and heart-leaved
paper birch Betulacordifolia), mountain mapleAcerspicatun), and mountain-asheSdrbusspp.); black birchEetula
lenta) and oaksQuercusspp.) are absSent ..........cccccvvviiiiiiie e Birch - mountain maple wooded talus
35b. Talus forests or woodlands that are charaetgby red oakQuercusrubra); black birch Betulalentd) is frequent;
high elevation species such as heart-leaved pagér Betulacordifolia) and mountain-asheS¢rbusspp.) are

ADSENL. .. e Red oak - black birch wooded talus
36a. Red sprucd’{cea rubenkis a co-dominant or frequent component in thEP§N...........cccceeiiiiiieieeeeeee, 37
36b. Red spruceP{cea rubenkis abSENT OF SPAISE .....c.cciciiiiiiii e ereeee e e e s r e e e e e e s ssssnt e eeeeaeeeeeeeaannnes 38

37a. Various combinations of sugar magedrsaccharuny American beechHagusgrandifolia), and yellow birch Betula
alleghaniensiy mixed with a significant but subdominant computnef red spruceRicearubeng and balsam fir
(Abiesbalsameg hemlock Tsugacanadensisis absent; found primarily on upland till soilscve 2,000 ft. elevation
................................................................................................ Northern hardwood - spruce - fir forest

37b. Hemlock {sugacanadensisand red spruceP{cearubeng present in abundance with or without mixturesofthern
hardwoods (maples and birches); found on uplahddils, and sloping and flat areas of river anth&aerrace soils;
white and red pine and other conifers are occabmmaver and Kame terrace SOIlIS..........cewwmmeeeeeeeieieisiviiiieireeeeeeeenns
......................................................................................... Hemlock - spruce - northern hardwood forest

38a. Forests with hemlocKgugacanadensispresent in modest or greater abundance (>5-108arafpy or understory late

SUCCESSIONAI SPECIES) ... ittt ittt et et et e e et re et et e e et e e ee et tae e aeatee teeeeeesstesteas e e e aaeaaaeaaaaeaaraane 39
38b. Forests in which hemlockgugacanadensigis sparse or in very low abundance; may be domihby hardwoods or
1TSS L= o1 = PSS 42

39a. Community dominated by hemlodks(igacanadensisor hemlock and white pin€i{nusstrobug; hardwood species
absent from the canopy or in very [ow abundanCO®YEL.............cooviiiiiiriiiiiie e e e er e ae e e e e e e anes 40
39b. Community is dominated by a mix of hemlotkiygacanadensisand other species, including American bedeg(s
grandifolia), red oak Quercusrubra), white pine Pinusstrobug, and occasionally the northern hardwood species
yellow birch Betulaalleghaniensisand sugar mapleA€ersacCharum..............uuvveriiiiiiniiieieeee e eeeeeenn 41

40a. Hemlock Tsugacanadensisco-dominant with white pinéP{nusstrobug; black birch Betulalenta) frequently
PreSeNt iN the CaNOPY ... v ittt e e e e e e e e e et e e e et ae e ee e ean Hemlock - white pine forest
40b. Hemlock Tsugacanadensisconstitutes >75% Of the Canopy.......c.ocovviiiiii e i e, Hemlock forest

41a. Hemlock Tsugacanadensikin abundance with northern hardwoods such as EerebeechRKagusgrandifolia),
yellow birch Betulaalleghaniensiy and sugar maplé\¢ersaccharun red oak Quercusrubra) and/or white pine
(Pinusstrobug typically present, but less so at higher elevatia............. Hemlock - oak - northern hardwood forest

41b. "Transition hardwood" forests, with only mir{or no) presence of sugar mapheérsaccharurhand yellow birch
(Betulaalleghaniensiy hemlock 'sugacanadensis American beechHagusgrandifolia), red oak Quercusrubra),
white pine Pinusstrobug, red mapleAcerrubrum), paper birchBetulapapyriferg, black birch Betulalenta), and
black cherry Prunusseroting all may be present in various combinations;  e®mmon community in southern and
central NH below 1,400 ft. elevation...............cc.ccoovviiieevie e e v vse ..o ... HEmMIock - beech - oak - pine forest

42a. Hardwood forests dominated by American beEabysgrandifolia) or a combination of American beech, yellow birch
(Betulaalleghaniensiy and sugar maplé¢ersaccharuny white pine Pinusstrobug absent or in very low
BUNAANCE. .. . e e e e e e e e e e et et e e e e en e e 43
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42Db.

43a.

43b.

44a.

44b.

45a.

45b.

46a.

46b.

47a.

47b.

48a.

48Db.

49a.

49b.

50a.

50b.

5la.
51b.

52a.

52b.

Conifer or mixed forests dominated or co-dated by white pineRinusstrobug; canopy co-dominant may be red
oak Quercusrubra) or red pine Pinusresinosg; on dry sandy Or rOCKY SOIlS..........eieicccccveeceiviiiieieie e s a4

American beeclrégusgrandifolia) constitutes >75% of the canopy; low diversity atdindance of herbaceous
8T =T 51 4o 1Y o] = a1 £ Beech forest
American beecliréagusgrandifolia) constitutes <75% of the canopy; classic "northeErdwood" forest with American
beech co-dominant with yellow bircBétulaalleghaniensisand sugar mapléd¢ersaccharum........................
............................................................................................. Sugar maple - beech - yellow birch forest

Forest community on sand plain substratesmhted by a mix of white piné’{husstrobug and red pineRinus
resinosy; balsam fir Abiesbalsameacan be frequent in the understory; known pringeribm the Ossipee Pine
2T =T 0 ESTN =0 (0] o Red pine - white pine forest
Forests characterized by a mix of red dakefcusrubra) and white pineRinusstrobug on bedrock, till, or sandy
outwash settings; red pinBiflusresinosd and balsam firAbiesbalsame® are sparse or absent..............ccvvvvceemecec.
........................................................................................................... Dryred oak - white pine forest

Communities occur exclusively in coastal sgtion sand or bedrock that is being directly erlced by ocean winds,
ST 1LY o1 = V2= L [0 IS (o 1 T U 1= 46
Communities on bedrock, talus, till, or santidirectly influenced by maritime conditions ...............ccccccvvvveeenn.n. 53

Communities occur on shifting sands betweemtean and estuarine or upland SYStems ........cccccvvviiieeeinenennn. 47
Communities occur on exposed bedrock or aclations of cobbles and other loose rock; many comitias found on
the Isles of Shoals, small rocky islands 6 MIldLE NH COQSL........ccoiiiiiiiiiiiieii it e e e e e e e e e e e e ee e 50.

Open beaches between the extra-high tidetidghe base of the foredune; vegetation is extisesparse (<1%); all
NH examples heavily impacted by human foot traffic................ccvvvviiiiiiiii Maritime sandy beach
Communities on dune areas landward of OPEChIBSA..............cccuuiiiiiiiiiie e e 48

Shrublands in protected hollows of dune systelmminated by the short to moderate height sheoizdl bayberry
(Morella caroliniensi$ and beach plunPfunusmaritima) ....................... Bayberry - beach plum maritime shrubland
Community characterized by herbaceous plaritsiegrowing, mat-forming shrubs on open dunes.................... 49

Grasslands on open dunes or dune strandpeit egiges of beaches; beach grassmophilabreviligulata)* is the
dominant species, with seaside golden®dliflagosempervirensabundant; hairy hudsoniBl{dsoniatomentosgt is
0CCASIONAl 10 ADSENT ... .o e ———— Beach grass grassland
Interdunal areas dominated by extensive nfdtaioy hudsonialudsoniatomentosgt; herbaceous species such as
beach grassAftmmophilabreviligulata)* and seaside goldenro8dglidagosempervirensare occasional, but collectively

amount to only @ SParse COVEN (K5Y0) ...evivicccemeereieiieiiieiiree e e e e e s e s s erreaeee s e e e Hudsonia maritime shrubland
Community is dominated by shrubs (>25% cosech as small bayberriviprella caroliniensi$, purple chokeberry
(Aronia floribundg, black chokeberryAronia melanocarppg Virginia rose Rosavirginiana), and poison-ivy

(@R X (oo Te =T aTo o1 r= o [Tor= o s TP Maritime shrub thicket
Shrub cover is 10w t0 abSENt (USUAIY SLOZ0Y ... .cieeieeeeeeiieee ettt e e e e e e e e e e e e e e eeeeaeeaeesrenrr s s 51
Substrate is dominated by cobble and oth@eloackK..................eeeeiiiiiiiiiiii e Maritime cobble beach
Substrate is primarily €XPOSEA DEUNOCK auamarevvreeeeei it e e e e s e e e e e e e e e e e e e s srrnanreneeeees 52
Herbaceous cover is generally <5%; typicaligeent to and landward of thetertidal rocky shorecommunity .......

................................................................................................................................ Maritime rocky barren
Herbaceous cover somewhat low to high (>5%ctasionally over 60%); typically adjacent to aaddward of the
maritime rocky barrenCOMMUNILY .......ccoiiiiiiiieie et e e e s rrnreaesee s Maritime meadow
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53a.

53b.

54a.

54b.

55a.

55b.

56a.

56b.

57a.

57b.

58a.

58b.

59a.

59b.

60a.

60b.

Communities in alpine or subalpine settingss/al8,000 ft. elevation in the White Mtns; woodyetation, when
present, is stunted (<6 ft. tall); mat forming dfsugraminoids, mosses, and lichens are the dotifeaforms;
alpine/subalpine-restricted species include alpineberry Yaccinium uliginosuim mountain cranberraccinium
vitis-idaeg, Bigelow's sedgeQarexbigelowi)*, and crowberriesEmpetrunspp.); alpine occurs above treeline around
4,900 ft.; subalpine occurs at lower elevations mhexposure, shallow soils and sometimes fire histbow for the
development of sUbAIPINE COMMUINILIES.........coiiiiii i e r e e e e e e e aaaaaaes 54
Communities on bedrock or talus that are maipine or subalpine settings, generally belovd@f.......................! 6.7

Community is characterized by presence offepapecies such as black sprueeéamariang, red spruceRicea
rubeng, and/or balsam firAbiesbalsameain either krummholz form (<6ft.) or as stunteedes (10-20 ft tall)....... 55
Conifer species in general and krummholz imi@dar are absent; community may be dominatetidnppaceous
species or shrubs, or have little vascular veg®tat all ................oooiiiiiiiii e 58

Community found at the base of large, operstsiopes and is influenced by ice-cooled air mptieneath the talus;
sparse, stunted tree canopy (10-20 ft. tall) compasd black spruceP{ceamariang and/or red sprucd’{cearubeng,
along with other species; well-developed low sHayer among bare talus boulders includes Labraztor t
(Rhododendrogroenlandicuny, sheep laurel{almia angustifolig, black crowberryEmpetrurmigrum), mountain
cranberry Yacciniumvitis-idaeg, and alpine blueberryw@cciniumuliginosun); known from a few White Mtn.
locations between 2,300—3,400 ft. elevation...........ccccceiiiiieeeee e Subalpine cold-air talus shrubland
Community is characterized by the presendéewhmholz (twisted, stunted trees generally <tnftieight) comprised
of black spruceRiceamariang), red spruceRicearubeng and/or balsam firAbiesbalsameg on stabilized talus or
OLNEE SUDSIIALES ... ..ttt et et e e et e et e et e et et et e et e e et et e ret e e e e e e e e een b e 56

Community consists of nearly pure krummhoB&0& cover); black spruc®iceamariang, red spruceRicearubeny,
and/or balsam firAbiesbalsameaare the primary krummholz-forming species, widah-leaved paper bircBétula
cordifolia) frequent; elevation range is between 3,500 a@d4it.....................] Black spruce - balsam fir krummholz
Heath-krummholz communities in which the cosfekrummbholz is between 20% and 60%, and is iptsed with
dwarf heath and other low shrubs, including Labrada Rhododendrogroenlandicurpy, sheep laurelKalmia
angustifolig, crowberries Empetrunspp.), alpine blueberrywacciniumuliginosun), and mountain cranberry
(Vacciniumvitis-idaeg; usually has substantial areas of exposed bedgwakel, or talus (>25%)........... ... 51.

Black spruceP{ceamariang and balsam firAbiesbalsameaare the characteristic krummholz species, althaed
spruce Picearubeng is occasional at the lower end of the elevatamge; shrubs in alternate choice are typically
absent; restricted to elevations in the White Mbetween 3,500—4,900 ft............... Labrador tea heath - krummholz
Krummbholz is typically comprised of red spreearubeng and balsam firAbiesbalsameg black spruceRicea
mariang krummbholz is rare in this community; prominenatteshrubs present here but absent in the altechatee
include sheep laureK@lmia angustifolig, rhodora Rhododendrocanadensg and mountain hollyliex mucronat;
generally found at elevations between 3,000-3,808dluding on peaks south of the White MtnS............ccccevveeeennn. .
...................................................................................... Sheep laurel - Labrador tea heath - krummholz

Community is sparsely vegetated, with eitlxégresive areas of exposed bedrock in the subalgine or fields of
frOSt-Cracked DOUILEIS. .. ... e e e e e e e e e et e et e e e e ereaaaaans 59
Community is not sparsely vegetated; vegetasicharacterized by short graminoids, herbshautss .................... 60

Lichens are primary vegetative form, growingeatensive fields of frost-cracked boulders; iettd to Presidential
Range in the WHhite MENS ... ..ot e e e e e e e e e e e e eas s Felsenmeer barrens
Sparsely vegetated subalpine summits withthess5-10% cover of vascular plants and severakaif exposed
bedrock; vegetation is restricted to cracks andthes that retain thin soils ...............ccceeeee. Subalpine rocky bald

Community is a shrub thicket dominated by gi@der Alnusviridis ssp.crispa), with other frequent species including
meadowsweetSpiraea albavar. latifolia); found in wet-mesic conditions of alpine ravirsdmove 4,000 ft. elevation
where snow accumulation can be substantial; kneam favines of the Presidential Range, includingkeuman

Ravine and the Great GUIT...........c.oiiin i cererre e, cenaenen Alpine ravine shrub thicket
Community is dominated by herbs or dwarf shrtdil shrubs such as green ald&n(sviridis ssp.crispa) are
=TT =T o | PP 61
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61la. Community is a dwarf-shrubland in subalpirtéregs (3,400—4,800 ft. elevation) in the White Bltoutside the
Presidential Range; alpine bluebera¢ciniumuliginosun) and mountain cranberryécciniumvitis-idaeg are
dominant species, along with other dwarf shrubs sascred crowberngmpetrumatropurpureun and three-toothed
cinquefoil SibbaldiopSiSrdentatd) .........cccccveeeiiiiiiir e Subalpine dwarf shrubland

61b. Alpine dwarf shrublands and meadows on graegld, and rock substrates; communities restrictédiyher elevations
(4,900-5,800 ft., locally lower in alpine ravined)the White Mtns., particularly the Presidentiarige, Franconia
Ridge, and Mt. MOOSIHIAUKE..........ciueiiiesiesmm e e ee et et eeeae ettt s e s e e e e s e e e aaaaaaaeaa et eeeeeee e sbesstaas s assaeeaeeaaaaaaaaeaees 62

62a. Communities in wet-mesic settings that devaldpte-melting snowbank areas, in seeps, andyaiitia and headwall
gullies; diagnostic species include large-leavedgmrod Solidagomacrophyllg, bluejoint Calamagrostis
canadensis White Mountain aveng3eumpecki)*, tufted clubsedgeTrichophorumcespitosur)) alpine bistort
(Bistortavivipara)*, and Boott's rattlesnake-rodtl@balusboottii)*...........ccocoeviiiiiiiiii e 63

62b. Dry-mesic alpine tundra setting; diagnostiecss listed in the alternate choice generally@athse.............ccccco...... 64

63a. Wet snowbanks and rills characterized by teegnce of large-leaved goldenr&bljdagomacrophyllg, wavy hair
grass Deschampsiflexuosg, and dwarf blueberryMacciniumcespitosunt; other species characteristic of wet sites in
the alpine zone include bluejoir@élamagrosticanadensik little bluet Houstoniacaeruleg, and American false
hellebore Yeratrumviride); known from ravines of the Presidential Rangevieen 4,400-5,500 ft. in elevation
(locally above the ravines in wet snowbank andsettings)........c.ccccccevvvviiciiiiinnem Alpine herbaceous snowbank/rill
63b. Moist alpine tundra community restricted toubWashington, dominated by a mix of forbs, sedged heath
shrubs; generally somewhat drier conditions tharaiternate choice, and the diagnostic and wetspiteies listed in
the alternate choice are absent or rare; diffeaksgiecies (absent 62a) may include alpine bistorB{storta
vivipara)*, Boott's rattlesnake-rooiNabalusboottii)*, scirpus-like sedgeGarexscirpoideg*, and Scotch bellflower
(Campanulaotundifoli@)............coeveie i e e e e e eenn Moist alpine herb - heath meadow

64a. Diapensialfiapensialapponicg* is the dominant species (usually >5% cover)nidyrimarily above 4,300 ft.
=11 Y= U1 T o PP Diapensia shrubland
64b. Community is dominated by a mix of Bigeloweslge Carexbigelowii)*, highland rush Juncustrifidus), and dwarf
heaths such as alpine bluebeMag¢ciniumuliginosum) and mountain cranberryécciniumvitis-idaeg; diapensia
(Diapensialapponicd* is often present, but is NOt dOMINANT ......ccceiiiiiiiiiii e 65

65a. Bigelow's sedg€&arexbigelowi)* dominates to the near exclusion of other vasgoilants, although scattered
individuals of other species may be present; fopmmaarily in the Presidential Range, although srpaliches occur on
SOME OULIYING PEAKS ... uieitit ettt et e e e e e e e e e e e e e e e aen s Bigelow's sedge meadow

65b. Bigelow's sedge&Carexbigelowii)* may be frequent or co-dominant with other specirit is not the sole dominar@sé.

66a. Well drained snowbank communities charactérimesome combination of the species LabradorRéadodendron
groenlandicun), dwarf blueberryWacciniumcespitosunt, black crowberry Empetrumrmigrum), wavy hair grass
(Deschampsidlexuosd, starflower Lysimachia borealis Spinulumannotinum(common interrupted-clubmoss),
bunchberry Chamaepericlymenum canadepssnd Canada-mayflowekMg@ianthemuntanadensg restricted to
Presidential Range and Franconia Ridge from 4,6@065ft. elevation............................Alpine heath snowbank
66b. Alpine meadows in which the species listethenalternate choice are absent or rare; domineeties are
Bigelow's sedgeGarexbigelowii)*, highland rush Juncustrifidus), alpine blueberryMacciniumuliginosun),
mountain cranberryMacciniumvitis-idaeg, and three-toothed cinquefoBipbaldiopsis tridentaja community occurs
between 4,800-5,600 ft. in the Presidential Ramgkas low as 4,600 ft. on Franconia Ridge and Mtosilauke .....
............................................................................................................ Sedge - rush - heath meadow

67a. Communities on cliffs (exposed bedrock greid@n three meters in height and 65 degrees ireslap................... 68
B67b. CommuNItieS NOt ON CHITS... ... e et e e e et et e e 71
68a. Cliff communities generally below 2,200 fLal@VALiON ............uuiiiiiiieeiiei it e s e e e e e ereeeees 69
68b. Cliff communities generally above 2,200 ftEIBVALION ............uuiiiiiiieeiiiiic it e e er e e e e e e e e e eneneeeeeees 70

69a. CIiff has species characteristic of acididrieat-poor conditions; typical species include waair grasseschampsia
flexuosd, marginal wood fernd@ryopterismarginalig, rock polypody Polypodiumvirginianum), Mackay's brittle fern
(Cystopterigenuig, and pink-corydalisGapnoides SEMPErVIreNSs...........cuuvvvvrveiiiiiiiiienieeeeenns Temperate acidic cliff
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69b.

70a.

70b.

71a.

71b.

72a.

72b.

73a.

73b.

Cliff has species characteristic of circumredumineral-enriched conditions; diagnostic speanelude slender rock-
brake Cryptogrammasteller)*, Meyer's maidenhair spleenwoAgpleniuntrichomanesssp.quadrivalen$, rusty cliff
fern Woodsialvensig, purple cliff-brake Pellaeaatropurpureg*, and early saxifrageSaxifragavirginiensis............
........................................................................................................... Temperate circumneutral C|Iff

Cliff has species characteristic of acidimyemal-poor conditions; typical species include whajr grass
(Deschampsia flexuoyahree-toothed cinquefoiB{bbaldiopsigridentatd, fragile fern Cystopteridragilis), Solidago
simplexssp.randii var.monticola(montane Rand’s goldenrod), poverty oatgr&an(honiaspicatg, and pink-
corydalis Capnoides SEMPEIVIFENS.......ccuuiiiiiiieieieeeeee i st rerrrereeeeeesseesennenennes Montane - subalpine acidic cliff
Cliff has species characteristic of circumredub subacid, mineral-enriched conditions; diagjitospecies include
fragrant wood fern@ryopterisfragrang*, smooth cliff fern {Voodsiaglabellg)*, Scotch bellflower Campanula
rotundifolia), rusty cliff fern Woodsialvensig, slender rock-brakedtyptogrammastelleri)*, northern white cedar
(Thujaoccidentali3, and scirpus-like sedg€érexscirpoideg*, among several others..
.......................................................................................................... Montane - subalpme cwcumneutral cl|ff

Rocky ridge community with species charadferef circumneutral bedrock sites; diagnostic spginclude creeping
juniper Quniperushorizontalig*, white flat-topped-goldenroddligoneuronalbum)*, wild honeysuckle l(onicera
dioicd), and one-flowered broom-rap@robancheuniflora)................cocoovviiiin . Circumneutral rocky ridge
Communities on landslides and talus SIOPESEADBY HAGES ........vvvriiiiiiieeeee s simeeeerreeerer e ee e e e e s s s e snnenenneereeee e d 2

Talus slopes and landslide scars at mid to dligvations in the White Mtns. (mostly above 2,&Q0ccasionally to
1,500 ft.); red sprucdéPfcearubeny, birches Betulaspp.), and mountain-asheéofbusspp.) in vicinity; oaksQuercus
spp.) and black birchBetula €Nt @DSENT...........ooiiii e e e e e e ———— 73
Talus barrens at low to mid elevations in ketrt and central NH (below 2,200 ft.); vasculanplzover is very low
(generally <5%); substrate consists of boulderslarg rocks; lichens are primary vegetation forea spruceFicea
rubeng and mountain-asheS@rbusspp.) absent or sparse from surrounding commanibiaks Quercusspp.) and
black birch Betulalenta) present Or in VICINILY...........ooveieeeiiscceeiiiiieieeeceee e Temperate lichen talus barren

Community occurs as a linear track down goste@untain slope where rock, soil, and vegetatewelslumped
catastrophically and slid down the mountain; renimgjrsubstrate consists of bare rock, scree, ostakgetative cover
can range from sparse on recent slides to woodedeas that have had a longer recovery period #irckast
disturbance (landslides often remain prone to mageriow avalanche disturbance) ............ccooiiiiiiii i,
.................................................................................................. Montane landslide barren and thicket
Open slopes with large, lichen-covered rocih little or no soil accumulation and vascularmglaover (generally
<5%); this community is typically found below afEbystem, although it can be found in the abseriadiffs which

have SINCE WASIE AWAY ..........ie st e e e e e e e aees Montane lichen talus barren
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KEY TO WETLAND NATURAL COMMUNITIES

la.

1b.

Freshwater wetlands not influenced by tidah@ation; halophytic vegetation listed in the altgenchoice not present;
includes marshes, peatlands, swamps, floodpladireshanks, and seeps.

Key to Palustrine Natural Communities
Brackish and salt water wetlands subjectetitd inundation and subtidal habitats; halophysialttloving) vegetation
present such as cordgrassepdrtinaspp.), widgeon-gras®(ppia maritimg, saltmarsh rushl(ncus gerardj)j

saltmarsh arrow-gras$iiglochin maritimg, sea-coast tuber-bulrusBdlboschoenus robustyglasswortsalicornia
spp.), and eelgrasgdsteramaring).

Key to Estuarine Natural Communities
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KEY TO PALUSTRINE NATURAL COMMUNITIES

la.

1b.

2a.
2b.

3a.

3b.

4a.

4b.

5a.

5b.

6a.

6b.

7a.

7b.

8a.

8b.

9a.

9b.

Communities directly associated with periothoding along a river or large stream (third ordehigher); forested
floodplains and open riverbanks and SNOTES ...... e e er e e e e e e e e e e e e e e e e e annnes 2.
Wetland natural communities not directly asstad with a river or large stream (third order ighler); occurs in wet
depressions or sloped settings, along pond ordh&ees, or along drainages of small streams firgt and second

(0] (o =7 o) USRS 37

Primarily forested habitats above the bankhges of a river that receive periodic overbankdiiog.......................... 3.
Open habitats along rivers and large streaomjrtant vegetation is shrubby or herbaceous, bytbeasparsely
vegetated as well; includes river channels andliveks, as well as herbaceous and scrub-shrub esaaébng low-

gradient portions Of MIVErS N0 SIFEAIMS ......cuuuiiuiiiiriiiie i e ettt a s s e e e aeaeeaeteeetaessseenaneaanes 10
Floodplain forests of major rivers in whichveil maple Acersaccharinumis a dominant or co-dominant in the
(02 0] ¢V Z80 PP 4
Floodplain forests in which silver maplscersaccharinumis sparse or abSent............cccvvvviievereeciiiiieieeeeeee e 6.
Floodplain forests with a canopy comprisedugfes mapleAcersaccharunp silver maple Acersaccharinuny, and

white ash Fraxinusamericang; along rivers mostly in central and northern Nihwvlashy, high-energy flood regimes
................................................................................... Sugar maple - silver maple - white ash floodplaiorést
Floodplain forests dominated by silver maplegf saccharinuny generally without sugar mapl@dersaccharuny
along rivers mostly in central and southern NH Wty to moderate-energy flood regimes......cccceeeeooovvivvivvviinnnns 5.

Silver mapleAcersaccharinumh dominated forest with a lush herb layer chardmterby ostrich fernNlatteuccia
struthiopterisssp.pensylvanicaand wood nettleLfaporteacanadensis much lower graminoid cover than the alternate
choice; soils are generally silt [oams or very fEa@dy 10amS..........coiin i
............................................................................... Silver maple - wood nettle - ostrich fern floodpteforest
Silver mapleAcersaccharinu dominated forest; characteristic herbs are sgaditrn Onocleasensibili§ and
small-spiked false nettl@pehmeriacylindrica); wood nettle laporteacanadensisis usually absent; graminoids are
frequent, including sweet wood-redgifinaarundinaced, slender wood-reed{nnalatifolia), and fringed sedge
(Carexcrinita); typically with sandier and more acidic soilsrtithe alternate choice ...............ccoviiiii i,
............................................................................... Silver maple - false nettle - sensitive fern floddim forest

Balsam fir Abiesbalsamegis dominant in the canopy or co-dominant with neaple Acerrubrum), black cherry
(Prunusseroting, and white pineRinusstrobug; occurs in northern and (occasionally) central NH....................
........................................................................................................................ Balsam fir floodplain/silt plain
Balsam fir AbieshalSameRiS @DSENT OF TAIE ............vuvuiiuiiietimmmmmmr s ee e e e e e e e e e ee et e e e e e a e s s e aeeeaeaaaeaeeeeees 7.

Floodplain forests dominated or co-dominatedwgmp white oakQuercusbicolor); green ashRraxinus
pennsylvanicg when present, is diagnostic; only occurs witBnmiles of the coast at less than 150 ft. elematia...
.................................................................................................................. Swamp white oak floodplain forest

Forest has a sparse to moderately well devélogreopy dominated by sycamoRdgtanusoccidentali$ and a tall,

well developed American hornbea@afpinus carolinianassp.virginiana) shrub layer; only known from southwestern
NH and a single location near the SEACOAS o i i iviviiiiiiiieee e Sycamore floodplain forest
SycamoreRlatanusoccidentalid iS @DSENt OF FTAIE..........cc.uuuiiiiieiis et ee e e e e e e e s as e reereaeeesasssnenreneeeeees 9

Forest dominated by sugar magledrsaccharumand red oakQuercusrubra); ironwood QOstryavirginiana) is
characteristic in the subcanopy .............ccoiviiiiiii e, Sugar maple - ironwood - short husk floodplain fase
Floodplain forest dominated by red magledrrubrum); frequent shrubs include common winterbethyx
verticillata), Viburnumspp., and highbush blueberijacciniumcorymbosury) sugar mapleAcersaccharumand
ironwood Qstryavirginiana) are generally absent or sparse in this community........... Red maple floodplain forest
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10a.

10b.

1la.

11b.

12a.

12b.

13a.

13b.

14a.

14b.

15a.

15b.

16a.

16b.

17a.

17b.

18a.

18b.

Communities characterized by shrub specieg;omaall shrubs such as speckled alddnifs incanassp.rugosg and
buttonbush Cephalanthusccidentaliy, medium-height shrubs such as meadowsvgtdea albavar. latifolia), or
low-growing shrubs such as eastern dwarf ché?rurfus pumilavar. depresspand hairy hudsoniddudsonia

100 00 =T 01 (01 ; PR 11
Communities not characterized by shrubs (gi@emay include shrubby portions dfy river bluffs); characterized by
herbaceous vegetation (SPArSE t0 GENSE COVEI)mmumn i iiiiiiiiiiiiiiie ittt s e e e e e e e e e aeaetaeeeaeaeestasaennnannn s 19

Moderate gradient river channel communitiesatterized by low growing shrub eastern dwarf gh@runus pumila
var. depresspor combination of hairy hudsonielydsoniatomentosit and silverling Paronychiaargyrocoma*....12
Communities on moderate or low-gradient riveraracterized by tall or medium-height shrubs;itidécator species in
the alternate ChoICE SPArSE OF ADSENT ... ceceeeeeeeieieiee e e e e e e e e e e e e s s s st ae e e eeeeees s e snnnnaeeeeeeas 13

River channel community on sand, gravel, atuble in which eastern dwarf cher®r(gnus pumilavar. depressgis
always present and often dominant; known only ftbenConnecticut and Pemigewasset RIVErS...cocooveeevvvnnnen.
.............................................................................................................................. Dwarf cherry river channel
Moderate energy river channel community cherezed by the presence of hairy hudsoradsoniatomentosg and
silverling (Paronychiaargyrocomd*; known only from the upper SAc0 RIVET ... o vvriiiiiiiiiiiieiieiieeeeeeeee e ieeviveeeens
.................................................................................................................. Hudsonia - silverling river channel

Community dominated by buttonbu€lephalanthusccidentalid in oxbow settings that are flooded for all or ok
tHE GrOWING SBASON ... . uiiiiiit ittt eeie ettt mrrmner e e e e te e et e e eee et ae e e b ae s aaeseassaeaaaaeaaaeeeeeeee Buttonbush shrubland
ButtonbushGephalanthusccidentalid Sparse or @DSENT............iiiiiii e 14

Community of marsh settings on fringes of pnadient rivers; characterized by a mix of wetlahdubs and herbs;
dominant shrubs include highbush bluebexfgidciniumcorymbosuryy common winterberryiliex verticillata), and
sweet galeNlyrica gale); typical herbs include bluejoin€Calamagrostisanadensis tussock sedgeCarexstricta),

and cinnamon ferndsmundastrum cinnamomelM.............ccvevevennnns Mixed tall graminoid - scrub-shrub marsh
Shrub species highbush bluebe¥gdciniumcorymbosury common winterberryiiex verticillata), and sweet gale
(Myrica gale) generally SParse OF @DSENT ............. oo eeeeeeeeieeiatii e e e e e e e aeaaaeaaaaeaeteree e aanas 15.

Thickets along major streams and minor riderainated by meadowswe@&praea albavar. latifolia); several other
woody species may be present with lower coverpitiolg withe-rod Yiburnum nudunvar. cassinoidesand rhodora
(g oTe oo =T oo ol F=TqF=To =TT U Meadowsweet alluvial thicket
Shrublands in which meadowswegpifaea albavar. latifolia) may be present, but is not the dominant shrub.....16

Low riverbank community characterized by asp# moderate cover of willowSdlixspp.); frequent willow species
include heart-leaved willowS_ eriocephald, black willow S. nigrg, and silky willow §. sericeg graminoid cover is
low; frequent herbs include hemp dogbaApdcynuntannabinuiand common grass-leaved-goldenrBdthamia
graminifoli@).........ocoie it e e eeenn . WWITTOW [OW FiVErbank
Upper riverbank and floodplain communities dwated by tall shrubs; alderAlusspp.) are frequent dominants or
co-dominants; willows%alixspp.) may be present, but are Not domiNaNt...........cccceoo v, 17

Shrublands dominated by speckled aldkrus incanassp.rugosg or smooth alderAlnusserrulatg; other woody

species may be frequent, but are not co-dominahtat@ler................ccoceeeeiiiiiiiieiv e Alder alluvial shrubland
Alluvial shrublands that contain aldefdnusspp.) at most as a co-dominant or in lower coveoeiated with a more
AIVErSE MIX Of WOOOY SPECIES. .. ettt it ie et ettt eeee s emmmme ettt e eeeeeeess s st ae e e eeeeeeeeasasssesnananeeaeeeessnannnnnnnen 18

Alluvial shrubland on low to moderate-gradiewtrs; common shrubs include silky dogwo&ivida amomuin
speckled alderAlnus incanassp.rugosg, smooth alderAlnusserrulatg, red-osier dogwoodsfwida sericep and
smooth arrowwood\iburnum dentaturgar. lucidum..................... Alder - dogwood - arrowwood alluvial thicket
Alluvial shrubland on moderate-gradient riyéingckets of tree saplings and tall shrubs arerggersed with sizable
patches of bare substrate; characteristic spauthsie meadowsweeSpiraea albavar. latifolia), willows (Salixspp.),
dogwoods $widaspp.), aldersAlnusspp.), and bircheBgtulaspp.) and other tree saplings ............ccoovviiiivennnn.
................................................................................................................. Mixed alluvial shrubland
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19a.

19b.

20a.
20b.

2la

21b.

22a.

22b.

23a.
23b.

24a.

24b.

25a.

25b.

26a.
26b.

27a.
27b.

Sparsely vegetated communities on riverbatdeaps or sand deposits above the main river chgmas be
moderately vegetated with herbs, shrubs, and treesore stable sandy substrates); when not exgodtmbd waters,

CONAItioNS are tyPICAIY VEIY IV ....ooiiiieieeeie it e e e e e e e es s s te e e eeaeaeseseasssteteseeeeeeaeeesnnnnnnnes 20
River channels, floodplains, marshes, or saepglly not sparsely vegetated, but if sparselyetated, then not on
extremely dry sands (i.edry river bluff) or riverbank QULCIOPS.........coivieieiiiceeme e 23
Communities 0N SANA SUDSIIALE ... ... ettt et e et e et e et e e e e e rea e aet e ea it e caanarrreeeeeas 21
CommunitiesS 0N MVErDANK OULCTOPS ........ wouneeesienrereetrteteeeesasssisteaeetereresesas s sensasaeareeraeeessssasaasssresnreeanenas 22
Community occurs on steep, eroding, sandylrarees; shrubs and sparse tree cover may occur omstable portions

of the riverbank; plants typical of dry, sandy difted sites are characteristic, such as littledtkra Schizachyrium
scoparium, big bluestemAndropogorgerardii), and poverty oatgrasBénthoniaspicatg........ ......... Dry river bluff
Usually sparsely vegetated open sand plaiféginfloodplain; vascular plants are scattered amedprimarily grasses
and other graminoids; cover of cryptogrammic caoast be extensive; known only from the MerrimackeRin

(O o1 =] 1 011 Y25 USROS Riverwash plain and dunes

Riverbank outcrops on acidic bedrock; vegetat usually extremely sparse, but may includeserde array of forbs
and grasses; characteristic species include poaigde path rushJuncustenuig, hawkweedsHieraciumspp.), lady
fern (Athyrium angustuin little bluestem $chizachyriunscopariun), and big bluestemAfhdropogorgerardii);
northern examples may include flattened oatgrssithoniacompressy dwarf blueberryVacciniumcespitosunf,
and three-toothed cinquefolbipbaldiopsigridentatd) ...........cccoveeviiiieiiiiiiiiieee e, Acidic riverbank outcrop
Riverbank outcrops on circumneutral bedroekiegally supports an array of circumneutral indicapecies, including
Scotch bellflower Campanularotundifolia), balsam groundsePéckerapauperculd*, Jesup's milk vetchAstragalus
robbinsii var.jesupi)*, wild chives @llium schoenoprasujh, rusty cliff fern (Woodsialvensig, and Christmas fern
(Polystichumacrostichoide}y only known from the Connecticut River .................Circumneutral riverbank outcrop

Community characterized by extensive grouneimseepage on riverbank slopes and outCrops. ...cccc......ccccvveees 24
Community not characterized by rverbank SGEPA. ... 25

Acidic seeps on riverbanks creating fen-lideditions; typical species include leatherl€a@fi@émaedaphnealyculatg,
large cranberryMacciniummacrocarpof), small-flowered agalinisAgalinis pauperculd, lance-leaved violeMiola
lanceolatd, rhodora Rhododendrormanadensg maleberry l(yonialigustrina), round-leaved sundevd(osera
rotundifolia), and MaNY OtNEIS... ......uuuiiiiiiie i e a e e e e e e e aaeaaaees Acidic riverside seep
Circumneutral to calcareous riverbank seepsutecrops and occasionally on steep terraces wthere is year-round
influence of enriched groundwater seepage; difftaitad from the alternate choice by the presencarefcalciphiles
such as brook lobelid.¢beliakalmii)*, sticky false asphodel¢ianthaglutinosg*, fen grass-of-ParnassuBgrnassia
glaucg*, elk sedge Carexgarberi)*, needle beaksedg&liynchosporaapillacegd*, variegated scouring-rush
(Equisetunvariegatum, balsam groundsePackerapauperculd*, musky monkey-flowerlimulusmoschatug;, and
shining ladies'-tresseSpirantheducida)*; only known from the Connecticut River......... Calcareous riverside seep

Communities on sand, gravel, cobble, boulttdoedrock deposits in the river channel or onatled riverbanks and

only flooded during high Water PEIHOUS. .. ... ... wecccre et s e e e e e e e e e e et et et e e eereee e ras s ae e s e eeaaaeaaeeeeees 26.
Emergent marsh and aquatic bed communitiésnatite river channel or in oxbow settings thattgpcally indicated
by a higher density of vegetation and the preseheenergent marsh forbs............ccoi e 32

Bedrock and boulders in channel rapids suipgpriverweed Podostemum ceratophyllym......Riverweed river rapid

Communities on sand, gravel, cobble, boulgtelbedrock deposits in the river channel or onatied riverbanks and

only flooded during high water periods; not rapsdgporting riverweedRodostemum ceratophyllgm................. 27
Communities on high riverbanks and floodplaimssilty or sandy SOIlS ...............ooii e ceee e 28
Communities on sand, gravel, cobble, or bauéeosits in river channels and on low riverbanks...................... 29
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28a.

28b.

29a.

29b.

30a.

30b.

3la.

31b.

32a.

32b.

33a.

33b.

34a.

34b.

35a.

35b.

Herbaceous community on silt or fine sandigson low to moderate-energy riverbanks, with aalde mix of
graminoids and forbs that is similar in appearanameadow marshes; several variants described;rdomspecies,
depending on variant, include reed canary grekal@risarundinaced, bluejoint Calamagrosticanadensis Canada
goldenrod §olidagocanadensik fringed bromeBromusciliatus), common grass-leaved-goldenrdlithamia
graminifolia), and lesser bladder sedgaafexvesicarig.............cccoevvive v veeennn, Herbaceous riverbank/floodplain
Herbaceous community usually on deep, meditaimgd sand on high riverbanks and floodplains oflerate-energy
streams with flashy flood regimes; dominated bgidyf consistent mix of bluejoinGalamagrosticanadensis
wrinkle-leaved goldenrodSplidagorugosg, smooth goldenrodSplidagogiganteg, and virgin's bowerGlematis
VIFGINIANG) ... .. veeee et e e et e e e e e e Bluejoint - goldenrod - virgin's bower riverbank/@lodplain

Moderate to high energy river channels gelyeréth sparse vegetation (<20% cover), and a @aubstrate of
boulders and cobbles or cobbIES aNd SAN ... e e 30
Moderate to low energy river channels withegally moderate herbaceous cover (>20%) and sartbstrate;
vegetative composition is highly variable, but sgoéential species include blue gras$&saspp.), panicgrasses
(Panicumspp.); sedgesdarexspp.); bedstraws3aliumspp.), water-parsnifBs{um suave spotted touch-me-not
(Impatiens capensisand Virginia marsh-St. John's-woftriadenum virginicu......... Mesic herbaceous river channel

Community dominated by twisted sed@aréxtorta) (average 15% cover); shrub cover is generallysgpaubstrate
is a variable mix of cobbles, gravel, and sand...............cccceeviee el Twisted sedge low riverbank
Communities not dominated by twisted SE@BEFEXLOIMA) ............covviiiiiiiiiiiiiir e e a s 31

High energy river channels characterized byaaise substrate of boulders and cobbles; sparsgbtated with tall
shrubs, tree seedlings, and herbs; tall shrubadealillows Salixspp.) and speckled aldeklqusincanassp.rugosg;
grasses are may include bentgrassgsdstisspp.), reed canary grag3h@larisarundinaced, and little bluestem

(ST g4z 1ol 0|V [ Xoto] o =V 11 o S Boulder - cobble river channel
Moderate to high energy river channels chareetd by sparse vegetation on a mix of sand, g§rame cobbles;
species richness and cover are variable; commdos reclude blue grasseBdaspp.), bentgrasseAgrostisspp.),
bluejoint Calamagrostisanadensis hemp dogbaneApocynuntannabinur, and field horsetailEquisetum

o LY=o 1T U PUTUPRP Cobble - sand river channel

Meadow marshes that are seasonally floodedgdiire spring with water levels that draw downolmethe soil surface
(o TUT T g o TRt g T=INe | €olNiYiT g o TR == o o PP X
Emergent marshes and aquatic beds, typicathy-permanently to permanently flooded, respedfivel.................. 34
Community characterized by short (<2 ft. tafjbaceous vegetation under seasonally floodedemittently
exposed situations, such as mud-flats of recemdwd-down beaver ponds or exposed soil along wet shores;
often has large areas of unvegetated mud; comnemiespinclude yellow-seeded false pimperhaiderniadubia),
golden hedge-hyssofs(atiola aureg, beggar-ticksBidensspp.), and common spikesed@deocharispalustrig
................................................................................................ Short graminoid - forb meadow marsh/mudflat
Community characterized by medium to tall (f6all) graminoid species; does not typicallglide large areas of
unvegetated surface; typical species include bine{€alamagrosticanadensis white cut grassleersiavirginica),
rice cut grassl(eersiaoryzoide$, three-way sedgdllichiumarundinaceun tussock sedgeCarexstricta), woolly
bulrush Gcirpuscyperinug, and blue irisifis versicolo) .............ccccvvvvvviiiiiiiiiicennn, Tall graminoid meadow marsh

Medium-depth marsh dominated almost exclugivglbroad-leaved cattail'¢phalatifolia) and/or narrow-leaved
cattail (TyphaanguUSLHIfOlig ..........oooii e e e e e e e e e e e aeans Cattail marsh
Medium-depth or deep water marshes not dostnay broad-leaved cattailphalatifolia) and/or narrow-leaved
cattail (Typhaangustifolig; cattails may be present, but not as in ther@tier choice ..............coeeeeeiviviiiiiiieveieeinns 35

Medium-depth marsh dominated by bayonet riishclsmilitaris); three-square bulrusis¢hoenoplectusungengis a

Lodo ] 0] 0 To] T TSt Yo ol - LTSS Bayonet rush emergent marsh
Medium-depth or deep water marshes not dostnay bayonet rusligncusmilitaris) ..........ccccccvveveveeen v iiccinnnne, 36
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36a.

36b.

37a.
37b.

38a.

38b.

39a.
39b.

40a.

40b.

41a.

41b.

42a.

42b.

43a.

43b.

44a.

44b.

45a.

45b.

Usually semi-permanently flooded substratesdated by shallow to deep water for most or falhe growing season;
vegetation is a mix of emergent graminoids, spdigpue species, and some floating-leaved and s@aeh@tants such
as American bur-reed®parganiumamericanun) common arrowheadggittarialatifolia), pickerelweedRontederia
cordatg), spikesedged{eocharisspp.), soft-stemmed bulrus8c¢hoenoplectusbernaemontaij bullhead pond-lily
(Nupharvariegatd, and white water-lily lymphaeadoratd)..............c.ccovviiiie i ciiiiiiieieeeeee e, Emergent marsh
Permanently flooded community with water deénerally at least 2 ft.; floating-leaved aquafiecies are dominant,
and include white water-lilyymphaeadoratg), bullhead pond-lilylupharvariegatg, water-shield Brasenia

schreber), little floating-heart lymphoidegordatg), and pondweed$btamogetorspp.).........ccovevenenn. Aquatic bed
Community has a forest or woodland Structrii, >25% tre€ COVEN ........uuuuiiiiiieeee e cmmmmeeinieieeereeeee s e s essneneeeeeees 38
Community is dominated by shrubs and/or hextias species, with <25% tree COVEr ........cummmmereeeererereeeennnnnn.89
Forested swamps with conifers as the domuoerdpy trees; includes swamps dominated by Atlaviite cedar

(Chamaecyparishyoide3, northern white cedai bujaoccidentali3, black spruceRiceamariang), red spruceRicea
rubeng, American larchl(arix laricina), balsam fir Abiesbalsameg hemlock Tsugacanadensigs and pitch pine

(g T EST oo = ) 39
Forested swamps with hardwoods as the domaaanatpy trees; includes swamps dominated by redentaper
rubrum), black gum Kyssasylvaticg, swamp white oak@uercusbicolor), black ashFraxinusnigra), and yellow

Dirch BetUlaalleghaniENSIB . . ... .. c. i e e e e st eeeeaeeeses s et e e areaaaee e et aaareeeeas 55
Communities in which Atlantic white ced@h@maecyparishyoide$ is dominant or co-dominant ....................... 40
Communities in which Atlantic white ced@h@maecyparishyoide$ is sparse or absent .............ccceovviiceeeeeennenn. 44
Atlantic white cedaQhamaecyparishyoide$ swamp with a dense understory of giant rhododem@hododendron

0T ] 10T Atlantic white cedar - giant rhododendron swamp
Atlantic white cedaiGhamaecyparishyoide$ swamp withouRhododendron maximu(giant rhododendron)*.....41

Swamp with broken canopy of Atlantic white ae¢hamaecyparishyoide3 and red mapleXcerrubrum) over dense
heath shrub layer dominated by leatherl€ifgmaedaphnealyculatg and sheep laureK&lmia angustifolig.........
........................................................................................................ Atlantic white cedar - leatherleaf swamp
Atlantic white cedaitQhamaecyparishyoide$ swamp without dense cover of leatherlg2iidmaedaphnealyculatg

Atlantic white cedaOhamaecyparishyoide3 swamp found along pond or stream borders chaiaeteby the
presence of numerous herbs typical of marsh habftaquent species include Virginia marsh-St. Jahmort
(Triadenumvirginicum), blue iris (ris versicolop, bluejoint Calamagrosticanadensis and common arrowhead
(Sagittarialatifolia)........ccovevii i ————— Seasonally flooded Atlantic white cedar swamp
Atlantic white cedaiGhamaecyparishyoide$ swamp found in basins and without the herbacewarsh species listed
INThE AItEINALE CROICE. ... ..o ettt ettt et e e e e e e e e e s s e a bbb be e et e e e e e aeassasnbbbbebeeeeeaaaaesesenannnd 43

Swamp characterized by a mix of Atlantic wkitedar Chamaecyparishyoide$, yellow birch Betulaalleghaniensiy
red maple Acerrubrum), and sweet pepperbudbléthraalnifolia); occurs at low elevations within 30 miles of the
OB tt sttt et et e e e e e —— Atlantic white cedar - yellow birch - pepperbush amp
Atlantic white cedaiGhamaecyparishyoide$ swamp characterized by the presence of norttpraiss not found in
other Atlantic white cedar communities; diagnospecies include red sprudeéi¢earubeny, yellow bluebead-lily
(Clintonia borealig, and creeping spicy-wintergree@dultheriahispidulg); occurs at elevations greater than 500 ft.
and more than 30 miles from the COASL......mmmmreeeeeeiriiiiir e Inland Atlantic white cedar swamp

Communities in which northern white cedarujaoccidentali$ is dominant, co-dominant, or frequent in the gano

Communities in which northern white cedBnyjaoccidentali3 is sparse or absent ...............coceceeeeeeercccciinneeen, 49
Northern white cedafljujaoccidentali$ swamp with abundant hemlockdugacanadensisand red mapleAcer

rubrum); only found in the Saco River watershed ...ccccceooooooooiviiiiiiiiiiiiinnn, Northern white cedar - hemlock swamp
Swamps in which hemlockgugacanadensiBis @bSENT..........iuviiieiiiiiiir e 46
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46a. Minerotrophic swamp characterized by a mited species, particularly black astigxinusnigra); other frequent
species include yellow birctBétulaalleghaniensiy balsam fir Abiesbalsameg, red spruceRicearubeng; northern
white cedar Thujaoccidentali$ is frequent but not dominan..... ....Northern hardwood - black ash - conifer swamp

46b. Northern white cedafujaoccidentali$ is dominant or co-dominant in the CanOPY .. eeeeevecevvvvvenerereneennnnn 44

47a. Northern white cedafljujaoccidentali3 swamp without many minerotrophic indicator spsrlt#ack spruceRicea
mariang, sheep laurel{almia angustifolig, and creeping spicy-wintergree@dultheriahispidulg are more abundant
than in the alternate ChoICE..........co v e Acidic northern white cedar swamp

47b. Northern white cedafujaoccidentali3 swamps with numerous minerotrophic indicator sgguch as naked
bishop’s-cap itella nudg), long-stalked sedg€arexpedunculaty and one-sided-shinleaD(thilia secunda....... 48

48a. Seasonally saturated northern white cetfajadoccidentali3 swamp on slopes characterized by groundwateiageep
moss cover is fairly low; typical seepage and sik-indicator species include zig-zag goldeni®dliflagoflexicaulig,
foam-flower (Tiarella cordifolia), and Jack-in-the-pulpitAfisaematriphyllum)... .Northern white cedar seepage forest

48b. Northern white cedar (iujaoccidentali$ swamp with balsam firAbiesbalsamea generally the most frequent
associate; diverse bryophyte groundcover and vesklbped hummock-hollow microtopography; extensive
groundwater seepage not apparent; seepage indggaoies present but not dominant .........cceceeceoooiiiiiiiiieeeeeeeen.
......................................................................................................... Northern white cedar - balsam fir swamp

49a. Pitch pineRinusrigida) is a dominant to SUb-dOMINANT IrEE .......couueeeiiiiiiiii e 50
49b. Pitch pineRinusrigida) iS @aDSENT OF SPAISE .....uuuuuiiiiis it e a e e e e e aaeeaaaaeees a1

50a. Community is a forested peatland; pitch pRiaysrigida) is the diagnostic tree in the canopy, with regpladAcer
rubrum), black spruceRiceamariang, and white pineRinusstrobug also typically present; a moderate to dense shrub
layer includes leatherlea€bamaedaphnealyculatg, rhodora Rhododendrocanadensg and malebernifyonia
[To U] 1 ] = P Ritch pine - heath swamp
50b. Community occurs on sites with a high watble@nd has a mix of wetland and upland speciésh jpine Pinus
rigida) is co-dominant or sub-dominant to red maglegrrubrum) in the canopy; canopy associates include white pi
(Pinusstrobug, red oak Quercusrubra), and red sprucd®{cearubeng; the tall shrub layer has abundant highbush
blueberry ¥acciniumcorymbosur as well as common winterbermjeik verticillata) and mountain hollyliex
[ TUTed o] P> - RSP UPUPPUPPTR: Red maple - pitch pine - cinnamon fern forest

51a. Hemlock Tsugacanadensigis a dominant or co-dominant tree in the canapyamon fern@smundastrum
cinnamomeuijnmay be abundant, but other wetland plants arelowtinant..... .......Hemlock - cinnamon fern forest
51b. Hemlock TsugacanadensiBis @bSENt OF SPAISE .......uuuiuiiiiiiieeieeeeeerereeeeesisssseteteereeeaeeeesssssssannrneereeeeessssannnnsnnes 52

52a. Community is a small forest seep, typicallshim an upland forest dominated by red spriRiegarubeng and/or
balsam fir Abiesbalsamey characterized by active groundwater seepagduaidcover ofSphagnunmosses; typical
herbaceous species include American false hellepaeatrumviride), sharp-toothed nodding-ast@demena
acuminatg, and northern wood sorrégDalismontana.............coeeveeveiiie e venieeenn, Acidic Sphagnum forest seep

52b. Community is a forested swamp; not charaadrizy groundwater SEEPAGE ......vvveeeeeiiivereecee i e e 53

53a. Forested swamp dominated by black spm®émariand; heath shrubs are frequent and often abundaninahdie
Labrador teaRhododendrogroenlandicuny, sheep laurelalmia angustifolig, rhodora Rhododendrocanadensg
and leatherleafGhamaedaphnealyculatg; cinnamon fern@smundastrum cinnamomelmay be present, but is not
= Yo 0T T =T o | OSSR Black spruce swamp

53b. Forested swamps dominated by red spiimeérubeng and/or American larch_@rix laricina), along with other
conifers; black sprucd’{ceamariang may be present, but is not dominant; heath shyieally less abundant than in
alternate choice; cinnamon fel@gmundastrum cinnamomejfrequent and often abundant .......................... 54..

54a. Moderately-enriched swamp dominated by Amariaech (arix laricina) and balsam firAbiesbalsameg red spruce
(Picearubeng may be present, along with other conifers, butosdominant ................ Larch - mixed conifer swamp

54b. Nutrient poor swamp dominated by red sprigee@rubeng; American larchl(arix laricina) sparse or absent .............
........................................................................................................................................... Red spruce swamp
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55a

55b.

56a.

56b.

57a

57b.

58a.

58b.

59a.

59b

60a.

60b.

6la
61b

62a.

62b.

63a

63b

. Forested wetlands typically sloped, charaztdrby groundwater seepage or seepage discharge; tmibaceous
species indicative of seepage zones include foawefl (Tiarella cordifolia), golden-saxifrageGhrysosplenium

americanun, eastern rough sedgédrexscabratg, and/or skunk-cabbag8ymplocarpu$oetidug................... .. 56
Forested wetlands on level terrain, not charaed by groundwater SEEPagE ........... ceeeeeeereeeeeeee e e e e e 61
Small seeps that are generally less thana@i2s in size; several seeps may occur near otieearvaithin a drainage,
but do not constitute a single, CONtINUOUS WELIANd.............uuuuuiiiiii e e 57
Seepage forests and swamps that are gengraditer than 0.25 acres iN SIZE............ o e e eeeeevvvinnereeienenesennnnens 58
Circumneutral seeps that are characterizednoyréoer of indicator species, such as wood ndtdpdrteacanadensiy

northern maidenhair feridfiantumpedatun), zig-zag goldenrodSolidagoflexicaulig, plantain-leaved sedg€#rex
plantagined, blue cohoshGaulophyllunthalictroideg, and marginal wood ferrD¢yopterismarginalig, among others
................................................................................................... Circumneutral hardwood forest seep
Subacid seeps in which the circumneutral atdicspecies in the alternate choice are sparabsant................coeeeeveees
......................................................................................................................................... Subacid forest seep

Swamps and seepage forests found primariheimorthern half of the state; northern hardwaats conifers
dominant in the canopy, including yellow birddefulaalleghaniensiy sugar mapleAcersaccharury, balsam fir
(Abiesbalsamed, and red SPruCEP{CEAIUDENSG ........cccvuviiiiiie et r e e e e s e s e e e e e e aeeesae s ssnnanenes 59
Seepage swamps found primarily in the southalfrof the state; red mapl&derrubrum) is dominant or co-dominant;
northern hardwoods and conifers listed in the aéter choice absent or in low abundance .............cccccccccc. 60

Swampy, semi-rich northern hardwood foredoarer mountain slopes with frequent seep openimglssgepage runs;
dominant trees are typically sugar magedrsaccharumand yellow birch Betulaalleghaniensiy black ash
(Fraxinusnigra), when present, is generally restricted to theevetreas............... Northern hardwood seepage forest
Mixed hardwood conifer swamps where black &saxinusnigra) can be dominant or co-dominant with yellow birch
(Betulaalleghaniensiy balsam fir Abiesbalsameg and red spruceéP{Cearubens ...........cooooveiiiiiieieiee e
......................................................................................... Northern hardwood - black ash - conifer swamp

Enriched seepage swamp in which red maaer¢ubrum) is dominant or co-dominant with black astigxinus

nigra); the herbaceous layer is diverse and includesenoms seepage indicators including swamp smalldted-
saxifrage Micranthespensylvanicy water avensGeumrivale), marsh-marigoldGalthapalustrig, small enchanter's-
nightshadeCircaeaalpina), golden-saxifrageGhrysospleniunamericanun), and New England groundsé@&lgckera
schweinitzian® among Others......... i s Red maple - black ash swamp
Seepage swamps that are less enriched thatigh@ate choice; black ashréxinusnigra) is absent or in low
abundance; the herbaceous layer is less diversmasof the indicator species listed in the al&grchoice are less
abundant or lacking; skunk-cabba@syplocarpus$oetidug is a dominant or co-dominant herb; other frequnsmbs
include spotted touch-me-ndtr(patienscapensi¥, sensitive fern@nocleasensibilig, and cinnamon fern
(OsMUNAaStrUNBINNAMOMEUNN .. ...ttt e v iet et et e et eeeenies s sereeeasrrernenneane Red maple - skunk cabbage swamp

. Swamp white oalQUercusbicolor) is a dominant or co-dominant tree in the canop$wamp white oak basin swamp
. Swamp white oakuercushicolor) iS abDSENt OF SPAISE......cciiiii i e 62

Swamps in poorly or very poorly drained basiith organic soils an@phagnunmosses dominant or abundant; red
maple Acerrubrum) is typically dominant or may be co-dominant witlack gum Nyssasylvaticg; herbaceous
species indicative of mineral enrichment such asitige fern Onoclea sensibil)js Athyrium angustunflady fern),
Calamagrostis canadensfbluejoint), andRubus pubescerfdwarf raspberry) generally not present................. 63.
Forest communities on mineral soils or witmenal enrichment; soils not organ&phagnunmosses not typically
dominant or abundant; herbaceous species senfativ§Onocleasensibilig, lady fern Athyrium angustuin bluejoint
(Calamagrosticanadensis and dwarf raspbernRubuspubescensare frequent or abundant (excep68)............. 64

. Black gumNyssasylvaticg and red mapleAcerrubrum) are co-dominant in the canopy ............ceeeeecveeeeeeereiiicnnnnns
................................................................................................................. Black gum - red maple basin swamp

. Red mapleAcerrubrum) dominated swamp; black gumNyssasylvaticad is absent or sparse............cccccevvvvieeeeeeenennns
............................................................................................................... Red maple - Sphagnum basin swamp
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64a.

64b.

65a.
65b.

66a.

66b.

67a.

67b.

68a.

68b.

69a.

69b.

70a.
70b.

71a.

71b.

72a.

72b.

Swamp with red maplégerrubrum) dominated canopy over a dense herbaceous layeindted by lake sedge
(CarexIacustria) (25—70%0 COVEI) ... ...ouuie cieieeeieeeeeseeee e mmmmmr e e e e e e e es s nssnsnnaneraneeeeeess Red maple - lake sedge swamp
Swamps without lake sedgeatexlacustrig as a domiNaNt SPECIES .........cceeevi i ceeememereeeeeeeeeessnrnrrerrrereeeeeeeeans 65
Swamps that may be seasonally flooded OraaHIL..................uuiiiiiiiiee e cerrer e e e e e e neanes 66

Forests with a seasonally high water tabledbeur in transition areas between wetlands arahdg, or on wet
mineral soil “flats” (marine sediments or sand pawith high water tables); may be either tempbrélooded or
maintain a seasonally Nigh Water tabIE ... e e e e e e e e e e ees 67

Red mapleAcerrubrum) swamps associated with stream drainages thaeasonally flooded; clonal graminoids such
as bluejoint Calamagrosticanadensisand tussock sedg€d#rexstricta) are the most frequent dominants in the
(U0 =T =3 o] Y75 P URPURPP PR Seasonally flooded red maple swamp
Red mapleAcerrubrum) swamps usually in headwater basins that lackosedsover-bank flooding; a diverse shrub
layer is typical, and includes common winterbethgxXverticillata), smooth arrowwoodiburnum dentaturaar.
lucidum), and speckled aldeAlnhus incanassp.rugosg; sensitive fern@nocleasensibili§ and tussock sedg€#rex
stricta) are generally abundant; other frequent spec@ade spotted touch-me-ndtr(patienscapensiy, blue iris (ris
versicolol), and swamp yellow-loosestrifeysimachiaterrestrig...................... .. Red maple - sensitive fern swamp

Red mapleAcerrubrum) is the dominant tree in a diverse canopy that melyde American elmlWmusamericana,
white ash Fraxinusamericang, shagbark hickoryGaryaovatg, basswoodTilia americangd, and white pineKinus
strobug; lady fern Athyrium angustuins frequently abundant, and sensitive fébm@cleasensibilig and violets
(Viola spp.) are common; only known from silt soil neae&rBay................. Red maple - elm - lady fern silt forest
Forest canopy has red magpedrrubrum) co-dominant with either red oa(ercusrubra) or pitch pine Pinus
rigida) (pitch pine may be sub-dominant); trees suchragican elm Imusamericang, white ash Fraxinus
americang, and basswoodr{lia americanag are sparse or absent; highbush bluebé&fag¢iniumcorymbosumis a
frequent shrub and cinnamon fe@sfnundastrum ciNNaMOMEUIT COMMON .......cvvvuvirriurnniieseee e enn s 68

Forest typically dominated by red magledrrubrum) and red oakQuercusrubra), along with other species;
scattered highbush blueberiacciniumcorymbosuris scattered and black huckleber@aflussacidbaccatg may

be abundant in the shrub layer; cinnamon f&sniundastrunsinnamomeuins common; wetland indicators otherwise
IN1OW abundancCe. ..o Red maple - red oak - cinnamon fern forest
Pitch pineRinusrigida) is co-dominant or sub-dominant to red maglegrrubrum) in the canopy; canopy associates
include white pineRinusstrobug, red oak Quercusrubra), and red sprucd>{cearubeng; the tall shrub layer includes
abundant highbush blueberiygcciniumcorymbosur)) as well as mountain hollyi¢x mucronatia and common
winterberry (lex verticillata); only known from sandy soils in the Ossipee ragin............c.ccoviviicieviie e,
................................................................................................... Red maple - pitch pine - cinnamon fern forest

Open wetlands with primarily organic soilsafiends) (muck or peat >16" deep); dominant vegetdype may be
shrubs or herbaceous species, ®pitagnunmosses are almost always present; sedges or leatisgenerally more
abundant than grasses and fOrDS. .. ... ..o ccecemerr e e e e e e e s e e e e e e e e e e s e 70
Open wetlands with primarily mineral soilsganic layer <16” deep, if presen§phagnunmosses may be present, but
cover is generally not high; sedges and heath statdgenerally less abundant than grasses, tmlsjon-heath

ST U . e ———————— et 4424 e o4 bbbttt t et e e e e e e et e a— e e heeteaaeeeae e nnarae e aeeas 97

Peatlands at higher elevations (above 2,500nfimontane, alpine, and subalpine areas...............cccceeeveevivviennnns 71
Peatlands at lower elevations (generally bed@00 ft.) lacking alpine-restricted SPECIES e eveveervririiieiirereeann, 76

Oligotrophic, level or sloping peatland in alpine and alpine areas with a mixture of low etevapeatland species
and alpine-restricted species likenpetrum nigrungblack crowberry) an¥accinium uliginosunfalpine blueberry);
peat mossesSphagnum rubellurandS. magellanicupnoften Prominent ...............ueeeiiiiiii i 72
Level to sloping peatlands lacking the al@pecies listed in the alternate choice .....cocevvvvvieeeiiiiii, 74

Community with shallow peat soils on the badvalpine/subalpine cliffs; diagnostic species Riekering’s reed grass
(Calamagrostigickeringii), White Mountain avenggeumpecki)*, and the peat mossphagnum compactymnown
only from the top of Cannon Cliff...........oi i e Subalpine sloping fen
Community with peat soils 830 in. deep; daggit species in the alternate choice rare or dhsen.....................73
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73a.

73b.

74a.

74b.

75a.

75b.

76a.

76b.

77a.

77b.

78a.

78b.

79a.

79b.

Open community characterized by species afaaid conditions, such as small cranbevtgaCiniumoxycoccol
tussock cottonsedgé&iiophorum vaginatunssp.spissunj, and bog laurelqalmia polifolia); leatherleaf
(Chamaedaphnealyculatg has generally >10% cover; White Mountain aveBsympecki)* occurs in Presidential
RANGE EXAMIPIES .. ettt e e e e e et e e e e e et e e e a e e e e e e e e Alpine/subalpine bog
Wooded community characterized by the treaskobpruceRiceamariang and balsam firAbiesbalsameg and
without the species indicative of saturated condgiin the alternate choice Wooded subalpine bog/heath snowbank

Community dominated by the tall shrub speckldér Alnus incanassp.rugosg, with other frequent shrubs including
rhodora Rhododendroranadensg mountain holly lex mucronaty, and withe-rod{iburnum nudunvar.

cassinoidey trees are scattered; small openings supportlkedus plants; restricted to the upper East Brahtie
Pemigewasset River watershed in the White Mountains..................ccoeoeee Montane alder - heath shrub thicket
Community dominated by heath shrubs or heyeckled alderAlnus incanassp.rugosg sparse or absent .......... 75.

Community characterized by the grass Pickeriregd grassGalamagrostigickeringii) (5—25% cover)Sphagnunis
ubiquitous under a dense herb layer (20—-60+% caret)moderate dwarf shrub layer (<5-20% coverf$arclude
star sedgeCarexechinatg, Michaux's sedgedarexmichauxiangd, Wiegand's sedg&arexwiegandi)*, and few-
seeded sedg€érexoligospermd; shrubs include leatherlea€ljamaedaphnealyculatgd, bog laurel Kalmia

polifolia), and Labrador ted&Rhododendron groenlandicynmestricted to the upper East Branch of the Pemégset
River watershed in the White MOUNLAINS... ....cccccceeiiiiiiicc e a e e eeaeeeeanns Montane sloping fen
Community in small bedrock depressions in sgdanontane settings; common shrubs include |dattier
(Chamaedaphnealyculatg, rhodora Rhododendroranadensg and mountain hollyliex mucronatd characteristic
herbs include three-seeded sedgaréxtrisperma, hoary sedgedarexcanescens and round-leaved sundew
(Droserarotundifolia); Pickering’s reed gras€élamagrostiickeringii) is absent............... Montane level fen/bog

Communities characterized by a low cover (<Réf@absence of low peatland shrubs such as |dedtfier
(Chamaedaphnealyculatg and sheep laureKélmia angustifolig, and absence or very low abundance of tall shrubs
or trees; bryophytes and/or herbaceous plantSEIMENANT...........cccooiiiiiiiiiiii e e e e e e e e e e aeeaeeeaeens 11
Communities characterized by a high cover ¥R&f low peatland shrubs such as leatherl€aiafnmaedaphne
calyculatg and sheep laureK@lmia angustifolig, and/or presence of tall shrubs, such as highblusberry
(Vacciniumcorymbosumand mountain hollylfex mucronatd, or trees, particularly black sprud@i¢eamariang)....84

Communities are characterized by dominancean$h species; typical marsh species include Armefir-reed
(Sparganiumamericanur), mannagrasse§(yceriaspp.), woolly bulrushScirpuscyperinug, spikesedge€{eocharis
spp.), and bluejointGalamagrosticanadensis Sphagnunmoss cover is usually low to moderate................... 78..
Peatland communities with high cover of brydph or algae and absence of marsh species listbe alternate

o] o o] (ol T TP PO T PP PPRTPTP 80
Typically a saturated to seasonally-floodedmominity dominated by graminoids on a grounded pest characteristic

species include swollen-beaked sedgaréxutriculata), three-way sedgdglichiumarundinaceuryy bluejoint
(Calamagrosticanadensis and hoary sedg€érexcanescens transitional between marsh communities on minera
SOIlS @and OPEN PEALIANGS. ... .. v it e e e e e e et e e e e ——————— Sedge meadow marsh
Typically seasonally to semi-permanently fled@ommunities on peatland edges; typical deeprwpggies include
white water-lily Nymphaeadoratg), bullhead pond-lily lupharvariegatg, and American bur-ree@parganium
americanuny may occupy floating PEAL MALS .......... ccccceme e ettt e e e e e e e e e e e e e eeete e e e aa e e n e 79

Typically a seasonally to semi-permanentlgdied community in the upland-wetland transitioneanound the
peatland; characterized by marsh species such asi¢an bur-reed3parganiumamericanun), mannagrasses
(Glyceriaspp.), and woolly bulrustsgirpuscyperinug; aquatic species, such as white water-Nymhphaeadoratg
and bullhead pond-lilyNupharvariegatg may be present in semi-permanently flooded moats.......... Marshy moat
Community on quiet margins of ponds and lakesagnant, slow-moving streams on floating, thiall-decomposed
peat; transitional between emergent marsh and peathand communities; vegetation is mix of shoattged species
and deep water plants including white water-IMy(hphaeadoratg), spikesedges{eocharisspp.), Virginia marsh-
St. John's-wortTriadenunvirginicum), and pickerelweed?pntederiacordatg)................. Floating marshy peat mat
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80a. Strongly minerotrophic peatlands; pHs from-8.3; characterized by strong minerotrophic indicasuch as inland
sedge Carexinterior), yellow-green sedgeCarexflava), porcupine sedgeCarexhystericing, meager sedge&arex
exilis)*, and alpine clubsedgdichophorumalIPINUNY .........uuiiiiiiii e e e e e enenees 81

80b. Oligotrophic peatlands; pHs generallg.1; absence or rarity of minerotrophic indicatoralternate choice; dominant
species include large cranberkacciniummacrocarpoi, small cranberry\acciniumoxycoccoy horned bladderwort
(Utricularia cornutg, white beaksedgdrhynchosporalba), and three-way sedgBylichiumarundinaceun......... 82

8la. Community found in the hollows of a calcarepatierned fen known only from one site in northidt vegetation is
characterized by an abundant brown algal mat, lascular plant cover (ca. 12%), and sparse covBpbagnum
contortunt; herbaceous plants include meager se@gdxexilis)*, buck-bean Kenyanthesrifoliata), alpine
clubsedgeTrichophorumalpinun), and lesser bladderwottffricularia minor); rare species include livid sedgeafex
livida)*, moor rush Juncusstygiusssp.americanu¥t, and sparse-flowered seddearextenuiflorg*.....................
..................................................................................................................... Circumneutral - calcareous flark

81b. Community occurs on level to gently slopirtgsinfluenced by enriched groundwater seepagepoad in patterned
fens; characteristic species include inland se@gegkxinterior), yellow-green sedgeCarexflava), porcupine sedge
(Carexhystericing, water avensGeunrivale), and New England grounds@gckeraschweinitziang among others
............................................................................................................. Calcareous sedge - moss fen

82a. Wet, turfy, bright green to black matsGd&dopodiella fluitanga leafy liverwort) densely interwoven with leavs
horned bladderworttricularia cornutg; Cladopodiella fluitangurns black and looks like mud from a distance .......
.................................................................................................................. Liverwort - horned bladderwort fen

82b. Low mats dominated [Bphagnunspecies; lacks muddy appearance of alternate chaice.............ccccvvvvvviiinnnnn. a3

83a. Spongy, open carpets and lawns of low hummdeksnated bysphagnum rubellupsmall cranberry\(accinium
oxycoccopis characteristic and prominent... ..........cceeeevvereeennn. Sphagnum rubellum - small cranberry moss carpet

83b. Weakly minerotrophic peat mats, often assediatith wet moats along the peatland border, chariaed by large
cranberry Yacciniummacrocarpoi and short sedge€érexspp.,Rhyncospora albaandDulichium arundinaceuin
small cranberry\{acciniumoxycoccosgenerally not present...................... Large cranberry - short sedge moss lawn

84a. Community is found only in the one known exBspf a calcareous patterned fen in NH; dominbtestunted
northern white cedapujaoccidentali3, ranging from 3—-24 ft. tall; common shrub asstsganclude leatherleaf
(Chamaedaphnealyculatg, Labrador teaRhododendrogroenlandicuny, and bog rosemarnaadromeda polifolia
var. glaucophyllg; the poorly developed herb layer is charactertzgtheager sedg€arexexilis)*, and less
frequently round-leaved sunde®rpserarotundifolia), royal fern Osmunda regalisar. spectabili$, buck-bean
(Menyanthegrifoliata), purple pitcherplantSarracenigpurpured, and Others ...........cooovciiiiiiire e
............................................................................................ Northern white cedar circumneutral strlng

84b. Not communities of patterned fens; northeritevtedar Thujaoccidentalid not present.........ccccceeeveiiiiiieiiieiieeeennd 85

85a. Community is characterized by significant edte-40+%) of tall shrubs, which may include higbhiblueberry
(Vacciniumcorymbosurj common winterberryliex verticillata), mountain holly fex mucronatg, speckled alder
(Alnus incanassp.rugosa, maleberry [(yonialigustrina), and sweet pepperbusBi¢thraalnifolia) ....................... 86
85b. Community is characterized by dominance oftownedium shrub or herbaceous species; sparseyafblack
spruce Piceamariang may or may not be present; tall shrubs in theraitte choice generally sparse or absent 92....

86a. Sweet pepperbudbléthraalnifolia) is a dominant shrub, along with highbush blugb@vacciniumcorymbosumand
common winterberryllex verticillata); other coastal or southern species present ntéyde Virginia chain fern
(Woodwardiavirginica), clammy azaleaRhododendrowiscosur, weak stellate sedg€#érexseorsd*, and black

gum (Nyssasylvaticg; only found in southeastern NH ............cccoeviiiiiiciiiiieccee e Sweet pepperbush wooded fen
86b. Community dominated by tall shrubs, but svpegtperbushGlethraalnifolia) and the other southern species listed in
the alternate choice generally NOL PIrESENL ... e iiiiiiieeiei e e e e e e e e aaaaaaeas 87

87a. Speckled aldeAlnhus incanassp.rugosg is one of the dominant shrubs above a robust lagdy (25-90% cover) that
includes lake sedg€arexlacustrig; low cover of trees (<25%); medium shrubs sucleatherleaf Chamaedaphne
calyculatg and sweet galeéMyrica gale) are usually abundant (5-50% cover); other fregjherbs include skunk-
cabbage $ymplocarpugoetidud and royal fern@smunda regalisar. spectabilid .............coooiiiiiiii i
.................................................................................................................. Alder - lake sedge intermediate fen
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87b. Tall shrub layer may include speckled alddn(s incanassp.rugosa, but lake sedgedarexlacustrig and skunk-
cabbage$ymplocarpugoetidud are Usually @DSENL ............oeiiiiie i s e e e e e e e s s s er e e e e e e s nnrnrneeeees 88

88a. Tall shrub swamp dominated by speckled aldlleiug incanassp.rugosg, with other shrubs including mountain holly
(llex mucronata and withe-rod Yiburnum nudunvar. cassinoides more minerotrophic indicator species are present
and heath shrubs such as leatherl€abfnaedaphnealyculatg and sheep laureK@lmiaangustifolig are uncommon
(o] gr= 1011 o | PP Alder wooded fen

88b. Tall shrub swamps with highbush bluebe¥gdciniumcorymbosury) common winterberryllex verticillata), or
mountain holly [lex mucronat heath shrubs such as leatherl€tfdmaedaphnealyculatg and sheep laureK@lmia
=Yg Lo [0Sy ] (o] [T =T =T ot 4 o 0o o R 89

89a. Tall shrub swamp dominated by mountain hdlex(mucronatq and withe-rod Yiburnum nudunvar. cassinoides
typically a sparse canopy of black spruB&éamariang and/or American larch_@rix laricina); restricted to northern
NH; southern species such as highbush blueb¥agdiniumcorymbosumand maleberrylfyonialigustrina) are
SPArSE OF ADSENT .....cciiiiiiiie ettt eeeee e e et e Mountain holly - black spruce wooded fen

89b. Tall shrubs swamps with highbush bluebéevigcCiniumcorymbosumdominant or frequent..............oocecvveeeenen. 90

90a. Tall shrubs such as highbush blueberac€iniumcorymbosuand maleberrylfyonialigustrina) have sparse to
medium cover; sweet galblyrica gale) and meadowsweeEpiraea albavar. latifolia) are diagnostic; typically found
along upland borders and moats of acidic fens snjasluggish stream borders ..........c.vvvvciiieecieiiiiiiiiii e
......................................................................... Highbush blueberry - sweet gale - meadowsweet shhitket

90b. Tall shrub swamps dominated by highbush blugl§gacciniumcorymbosury) common winterberryliex verticillata),
or mountain holly lex mucronatg sweet galeNlyrica gale) and meadowsweeSpiraea albavar. latifolia) generally
N TOW BIUNGANCE ...t b e e et e e sttt e e ea bttt e e s b et e e e s ebb e e e e sanbeeeeeaanbe s 91

91a. Tall shrub swamp characterized by common wietey (lex verticillata) and highbush blueberryéccinium
corymbosury) sparse tree cover (1-20%), primarily of red regcerrubrum); herb species are indicative of weakly
minerotrophic conditions, and include cinnamon f@smundastrum cinnamome)yrhoary sedgeGarexcanescens
and swamp yellow-loosestrifeysimachiaerrestri .........cccccvvvvvvvvne enenn. Winterberry - cinnamon fern wooded fen

91b. Tall shrub swamp found on the margins of peat and occasionally in basin interiors; highthislkeberry Yaccinium
corymbosunand mountain hollylex mucronaty are the characteristic shrubs, which average d®%r; generally
sparse canopy of black spruédgeamariang and American larchL@rix laricina) is also present, as are the medium-
height shrubs leatherleafliamaedaphnealyculatg and sheep laureK@lmiaangustifolig.......................c....ee.
.................................................................................................. Highbush blueberry - mountain holly wooded fen

92a. Wet, hummocky community in upland-wetland $iton zone of pond margins dominated by minerdirophagnum
species, including. recurvums. flexuosumandS. fimbriatum water willow ©ecodonverticillatus) is typically
present and other frequent species include leathie@hamaedaphnealyculatgd, hoary sedgeGarexcanescens and
sweet QaleNIYIHCA QAIE) .....coiiee i Water willow - Sphagnum fen

92b. Water willow Decodorverticillatus) cover generally abSENt OF SPAISE ........ceeecccceiiieiiiiiirieieie e e essiiiiieereaaaens 93

93a. Peatland with sparse, stunted canopy of [dpakce Piceamariang and/or American larch-@rix laricina) (generally
1-10% cover); dwarf shrub layer of leatherld@fi@maedaphnealyculatg is characteristic ..............ccccceeiii e
......................................................................................................................... Leatherleaf - black spruce bog

93b. Peatland dominated by low shrubs, with anrateser very low abundance of tall shrubs and trees.................... 94

94a. Somewhat minerotrophic community characterimedire sedgeGarexlasiocarpg and sweet galéMyrica gale);
Sphagnunmoss may be absent, but usually forms a sparsederrate cover; leatherleaZlfamaedaphnealyculatg
may be present, but only at low abundances.....ccccccccccceoviiviiiii e Wire sedge - sweet gale fen

94b. Communities dominated by leatherl€aifigmaedaphnealyculatd, sweet galeMyrica gale), and/or sheep laurel
(Kalmia angustifolig; wire sedgeCarexlasiocarpg may be present, but is typically not a dominanirethe alternate
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95a. Peatland dominated by low shrubs, with anrateser very low abundance of tall shrubs and trieegherleaf
(Chamaedaphnealyculatg is the characteristic shrub, with sheep laukallifia angustifolig also common;
Sphagnum capillifoliunis diagnostic and typically occupies hummocks;etvgmle Myrica gale) and tall sedges such
as tussock sedg€érexstricta) and swollen-beaked seddeafexutriculata) generally sparse or absent............
..................................................................................................................... Leatherleaf - sheep laurel shrub bog

95b. Shrub fens with sweet gaMyrica gale) as a dominant or Co-dominNant SPECIES....ccceeuciiiieiieiiieiiiiiiiieiiiiiiiiannd 96.

96a. Shrub fen dominated by robust sweet gdigita gale) and leatherleafGhamaedaphnealyculatg (averaging 3 ft.
tall); found along stream or pond borders or othederately minerotrophic settings; meadowswBetraea albavar.
latifolia) and tussock sedg€d#rexstricta) are diagnostic; the herbaceous layer is moderatell-developed with
several species present in low abundance, includingjoint Calamagrosticanadensis wire sedgeCarex
lasiocarpg, swollen-beaked sedg€drexutriculata), swamp yellow-loosestrifd_ysimachiaerrestrig, and broad-
leaved cattail Typhalatifolia) ..........ccccceveiiiiiiiiiiie e, Sweet gale - meadowsweet - tussock sedge fen
96b. Fen characterized by a mixture of dwarf stap#cies (average 1.5 ft. tall) including sweet gslgrica gale), bog
rosemary Andromeda polifoliavar. glaucophylld, bog laurel Kalmia polifolia), leatherleaf Chamaedaphne
calyculatg, and small cranberry@acciniumoxycoccok swollen-beaked sedg€drexutriculata) and few-seeded
sedge Carexoligosperma are frequentSphagnum magellanicum, S. fallaxdS. angustifoliunare typically
= 1o 18] o F= U | PP SRRPRPPP Bog rosemary - sedge fen

97a. Small fresh water wetlands occurring in depioes between coastal sand dunes; dominant spesigsbut can include
large cranberryMacciniummacrocarpof and/or Baltic rushJuncusbalticusssp littoralis); other possible plants
include purple chokebernptonia floribundg, common winterberryiex verticillata), poison-ivy Toxicodendron
radicang, and Virginia marsh-St. John's-wofltri@denunwirginicum) .............cccce....! Coastal interdunal marsh/swale

97b. Wetlands of drainage marshes, sand plain $ia@ma sandy pond shores; not found in coastaldune................... 98

98a. Oligotrophic wetlands along sandy lake amidpshores and in closed basins with no inlets detsuand widely
fluctuating water levels; diagnostic communitiee dominated by herbs; characteristic species ircnedadow beauty
(Rhexiavirginica), twig-rush Cladiummariscoide} lance-leaved violetMjola lanceolatg, and bulblet umbrella sedge

(@37 =L (S o [T 01 €= LU SRR 99
98b. Minerotrophic wetlands not specifically assbeil with sand plain settings; vegetation may bbdwe=ous or shrubland
................................................................................................................................................................ 111

99a. Wetlands on sandy shores of permanent pordkes that experience pronounced wave action@nddour;
diagnostic species include twig-rush (Cladiomariscoidey and common grass-leaved-goldenrBdthamia
graminifolia), with water lobelial(obeliadortmanna frequent in the aquatic zone; includes hlnesonia inland beach
strand community, Which is @an UPland tYPE ... e e e e 100

99b. Wetlands in shallow, closed basins, where te¢ige zonation is typically prominent and wave éelaction are
absent; many examples may be seasonally dry; mebdauty Rhexiavirginica), lance-leaved violetMiola
lanceolatd, and slender spikeseddeléocharistenuig are characteristic SPeCIES ..........oovveeeeveeeiiii e, 106

100a. Community occurs on sand or gravel shorgendls in the mountains and northern NH, rather fzand plain settings;
characteristic species include appressed bog-clebrgcopodiellaappressg, Pickering's reed gras€@lamagrostis
pickeringii), round-leaved sundewvd(oserarotundifolia), and lake shore sedgédrexlenticularis) .......................
.............................................................................................................................. Montane sandy pond shore

100b. Community occurs on shores of lakes and lpogels in sand plain Settings ............vvceeveeeiiiriieeeie 101

101a. Community occurs on lake shore sand bernesaldieet above summer water level, characterizedy site species
including hairy hudsoniaHudsoniatomentosg, golden heather{udsoniaericoides*, and little bluestem
(Schizachyriunscopariun); known only from Ossipee Lake.............ccccceeeeevvvreeneen) Hudsonia inland beach strand

101b. Community is a wetland, characterized byavetiherbaceous and shrub species ..o, 102

102a. Community is characterized by the presencesafium-height and tall shrubs adjacent to uplatgks ...........cccceeee.
....................................................................................................................... Sweet gale - alder shrub thicket
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103a. Community is semi-permanently to permanentindated; characterized by bayonet rukim€uamilitaris) and/or a
combination of aquatic rosette and floating anchsei$ed SPECIES .....coeeeeeiiiiiciiiie e 104
103b. Community is seasonally flooded and charaetghby herbaceous species, particularly graminaids.................. 105

104a. Community dominated by bayonet ruimgusmilitaris); three-square bulrusiB¢hoenoplectusungenyis a common
o LT o To - (= U Bayonet rush emergent marsh
104b. Community is permanently inundated or intélenily exposed; characterized by aquatic roseiteflaating and
submersed species such as water lobebadliadortmannd, seven-angled pipeworEfiocaulonaquaticun),
quillworts (soetesspp.), ribbon-leaved pondwed@otamogetorepihydru3, and floating pondweedPptamogeton
1 = L1 U SS Water lobelia aquatic sandy pond shore

105a. Community occurs on sandy organic turf, higitethe shore than the alternate choice; twig-(@adium
mariscoide}is the dominant species; other characteristicisgenclude common grass-leaved-goldeniatifamia
graminifolia), coastal plain grass-leaved-goldenrBdthamiacaroliniana@*, tussock sedgeJarexstricta), and wire
Sedge CareXlaSIOCaIPE ........uuuruuruiiiiiiieieeeeeee e e et ee et e aeaaaeaaeeeeeeeeeaearaane Twig-rush sandy turf pond shore
105b. Community occurs on sandy shores with ldtl@o organic matter accumulation; lower on therstamd with greater
wave and ice disturbance than the alternate chol@@acteristic species are bulblet umbrella sé@gperusdentatus,
lance-leaved violet\iola lanceolatg, brown-fruited rushJuncuspelocarpu$, and Devil's beggar-tick8{dens
L (0] g0 [0 1S 1P Bulblet umbrella sedge open sandy pond shore

106a. Marshes occurring on mineral soils with dlstvgpeat layer, and generally with frequent to rdbant cover of
S o] g = (o 18 14T LT SRRORP PPNt 107
106b. Marshes occurring on either muck or sand sgénerally without abundant coverSghagnunmosses................ 109

107a. Semi-permanently flooded to intermittentlp@sed shallow peat swales dominated by the floaiammed sharp-
flowered mannagras$&(yceriaacutiflora)*; Sphagnunspp. vary from low abundance to co-dominant; omlgwn

from a single site in southern NH.............ccooo oo Sharp-flowered mannagrass shallow peat marsh
107b. Seasonally to semi-permanently flooded marshshallow sand-bottom basifgphagnumnmosses are abundant,
particularlySphagnum CUSPIOALUIIL...........iiiieiiiiiiiiiies e e e e e et e e e et e e e e e et e ee e ee e s e s s e sseaaaaaaaaaeaaeeeeeeeeessssnnnes 108

108a. Marsh dominated by short rhizomatous sedg#dss, short clumped graminoids, and an abundah&pleagnum
cuspidatumdominant species include slender spikeseitgotharistenuig, meadow beautyRhexiavirginica), and
rattlesnake mannagragslyceriacanadensis only known from a single site in the lower Mendck River valley .....
........................................................................................................................ Meadow beauty sand plain marsh

108b. Sand plain marsh dominated by robust perkegraainoids, medium shrubs, aBghagnunmosses; characteristic
species include meadowswegpiraea albavar. latifolia), three-way sedgd{lichiumarundinaceur tussock sedge
(Carexstricta), wire sedgeQarexlasiocarpg, and swollen-beaked seddeafexutriculata) ..............coeevevviiinnnn.
.......................................................................................... Meadowsweet - robust graminoid sand plain marsh

109a. Highly variable closed basins in inland, naoetsettings; southern and coastal plain spedesifim other sandy basin
marshes generally absent; common species inclyae fern Osmunda regalisar. spectabili$, Canada rushl(incus
canadensis northern mannagrasSlfceriaborealig, and water bulrustschoenoplectusubterminaliy .................
............................................................................................................................. Montane sandy basin marsh

109b. Semi-permanently flooded to intermittentlpesed marshes on “mudflats”; primarily found at éowelevations in
southern, and occasionally central, New Hampshike.........ccooooiiiiiiiiiiii e e e ee e aeaaene 110

110a. Densely vegetated “mudflat” community donedaby short forbs and graminoids; generally greatemdance of tall
graminoids and lower abundance of ruderals andifigdeaved aquatics than the alternate choiceracheristic
species include three-way sed@aifichiumarundinaceurjy northern mannagrasSlfceriaborealig, and false
mannagrasslrreyochloapallida) ............cccccvvivvveiiiiiiiiicicccee e, Three-way sedge - mannagrass mudflat marsh
110b. Moderately to densely vegetated “mudflat” cwmity dominated by short rhizomatous graminoids fambs and
mudflat annuals; generally in wetter settings aiitth & greater abundance of floating and/or subngeas@iatics than
the alternate choice; typical species include yebpikesedgeHleocharis flavescengr. olivaceg, common
spikesedgeHleocharispalustrig, needle spikesedgE&leocharisacicularis), brown-fruited rushJuncuspelocarpus,
and Smith's bulrustsgchoenoplectusmithil) ..............cccccvvvieneeen. Spikesedge - floating-leaved aquatic mudflat marsh
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111a. Community is dominated by herbaceous plarflsating-leaved aquatic species; shrubs and tbssnt or sparse
111b. Communities dominated or co-dominated bylshirwoody species account for at least 25% caver.................. 120

112a. Meadow marshes and herbaceous seepage marsti@asds are seasonally flooded during the spaiitly water levels
that draw down below the soil surface during theadng season or marshes are saturated by groundsestpage for
most of the year, but are rarely INUNAALEA .cceeeeeie i oo e e e e e e e e e e e 113
112b. Emergent marshes and aquatic beds; in angevgear communities are typically inundated yeand.................. 117

113a. Marshes are saturated by groundwater seémag@st of the year, but are rarely inundatedsdypically have a
shallow organic layer over Silt OF Silty MUCK...........uuuiiriiii e e e e e e e e e eeaaes 114

113b. Meadow marshes that experience seasonalatianavith water levels that draw down below th# serface during
the growing season and not characterized by groatehseepage; typically occur along stream draimage or open
oF TS T PP PP PPUPPPRPPR 115

114a. Herbaceous seepage marsh dominated by ldgie @arexlacustri9...........cccoeevcvvvvvvnnnenn. Lake sedge seepage marsh

114b. Herbaceous seepage marsh in which lake $€dgexlacustrig is usually present, but never the exclusive damin
characteristic species along with lake sedge ireckahsitive fern@nocleasensibilig, spotted Joe-pye-weed
(Eutrochium maculatuipand skunk-cabbag&ymplocarpu$oetidusg ..............oeecvvvvvnneen. Herbaceous seepage marsh

115a. Community characterized by short (<2 ft) taflrbaceous vegetation under seasonally flood@atemmittently exposed
situations, such as mud-flats of recently drawn-+udeaver ponds or exposed soil along wet riveresaften has
large areas of unvegetated mud; common speciagdiaglellow-seeded false pimperneinderniadubia), golden
hedge-hyssopQratiola aureg, beggar-ticksBidensspp.), and common spikesed@geocharispalustrig ..............
................................................................................................. Short graminoid - forb meadow marsh/mudflat

115b. Community characterized by medium to talB(ft—tall) graminoid species; does not typicatglude large areas of
(BTN =T [T = LYo IR - T = SRR 116

116a. Wetland dominated by graminoids on a groumead mat; characteristic species include swolksikbd sedgeCarex
utriculata), three-way sedgdlichiumarundinaceu bluejoint Calamagrosticanadensis and hoary sedg€arex
canescens transitional between marsh communities on mirgoés and open peatlands ..... Sedge meadow marsh

116b. Marsh characterized by tall graminoids onarahsoils; typical species include bluejoi@a{amagrosticanadensis
white cut grassl{eersiavirginica), rice cut grasd.ersiaoryzoide$, three-way sedgdglichiumarundinaceurj
tussock sedgedarexstricta), woolly bulrush Scirpuscyperinug, and blue irislfis versicoloD................cooeeeeiinn
SRR TTPPRPRRRRY Ir- 1| ¢ | r= 04 ][a o110 e g [=Y-To [l VR o EEYES gl

117a. Medium-depth marsh dominated almost excliysbsebroad-leaved cattailyyphalatifolia) and/or narrow- leaved
cattail (TyphaangUSLHIfOLIg ..........ueeiiiiiiie i e e e s e st r e e e ae e e s ennnnnnneeed Cattail marsh

117b. Medium-depth or deep water marshes not ddedrtay broad-leaved cattailyphalatifolia) and/or narrow- leaved
cattail (Typhaangustifolig; cattails may be present, but not as in therater choice..............ccoeeeevcciiiiiiieeeeeen, 118

118a. Medium-depth marsh dominated by bayonet (lgicusmilitaris); three-square bulrusis¢hoenoplectusungenyis a
COMMON ASSOCIALE ....eieieeieiiiee ettt e e e e e e e et e e e ee e e ae e b ne e s aa s e e e e e e aeaeaaeeas Bayonet rush emergent marsh
118b. Medium-depth or deep water marshes not ddedrtay bayonet rusllgncusmilitaris) ........cccoeeveveiieiiiiiiniieennn, 119

119a. Usually semi-permanently flooded substratesidated by shallow to deep water for most ooathe growing season;
vegetation is a mix of emergent graminoids, spaiiggue species, and some floating-leaved and sigemh@tants such
as American bur-ree@parganiumamericanur, common arrowheadggittarialatifolia), pickerelweedRontederia
cordatg), spikesedges{eocharisspp.), soft-stemmed bulrus8c¢hoenoplectusbernaemontaij bullhead pond-lily
(Nupharvariegatg, and white water-lily lymphaeadoratad................ccoceeeeiiiiiiiiiiiinieeeieeieecieiiens Emergent marsh

119b. Permanently flooded community with water tdepgenerally at least 2 ft.; floating-leaved aquafiecies are dominant,
and include white water-lilyNymphaeadoratd, bullhead pond-lily upharvariegata), water-shield@(asenia
schreber), little floating-heart Nymphoidegordatg, and pondweed$btamogetorspp.).......cccvvv veennn. Aquatic bed
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120a. Tall shrub swamp in depressions or on slfggbby groundwater seepage; speckled aldkrus incanassp.rugosg is
the dominant shrub; diverse herb layer includesshramarigold Calthapalustrig), golden-saxifrageGhrysosplenium
americanun), and spotted touch-me-ndmMpPatieNSCaAPENSIE.........evvvereeereririiiiiiiiirees ceeeneeansn Alder seepage thicket

120b. Shrub swamps in basins or along drainageshamacterized by groundwater SEEPAJE ... mmmmmerrrrrererereeeeeannn. 121

121a. Basin swamp with moderate to dense coventtditboush Cephalanthusccidentali$; standing water is present for
MOSt OF all Of GrOWING SEASON ....uuuuuiiiii it eeee it e e e e e e e e aaaaaaaaeaeaeeaeseresreaeeannannas Buttonbush shrubland

121b. Shrub communities with highbush bluebeXgdciniumcorymbosumand/or common winterberryiéx verticillata) as
dominants or co-dominants; buttonbu§lephalanthusccidentali may be present, but is never dominant ..... 122.

122a. Open wetland with a mix of tall shrubs andsiapecies; tall shrubs typically include highbbkkeberry Yaccinium
corymbosury common winterberryllex verticillata), speckled alderAlnus incanassp.rugosg, and withe-rod
(Viburnum nudunvar. cassinoides common herbs include bluejoir€4lamagrosticanadensis tussock sedge
(Carexstricta), and cinnamon ferrQsmundastrum cinnamomem.. ... ...Mixed tall graminoid - scrub-shrub marsh

122b. Shrubland dominated by highbush bluebérac€iniumcorymbosumand common winterberryi€x verticillata);
scattered red maplég¢errubrum) are often present; herbs are generally scar¢emby include cinnamon fern
(Osmundastrum cinnamomeymoyal fern Osmunda regalisar. spectabiliy, and marsh fernThelypteris palustris
VAl PUDESCEIS. ..ottt e e e e e e Highbush blueberry - winterberry shrub thicket
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KEY TO ESTUARINE NATURAL COMMUNITIES

la. Permanently-flooded subtidal areas that sugbands of eelgras@@steramaring) ...........ccccccevvveeeeenenn. Eelgrass bed
1b. Communities in intertidal areas; not permaydtioded .............cc.uviiiiiiiiiie e ——— 2

2a. Tidal marshes dominated by vascular plangssgs and/or sedges form a dense cover; includespand pools
embedded within tidal marshes which may be spars@tated.............c.ovvviviiiiiiiiie e 3.

2b. Intertidal areas with sparse vascular vegetdtiat occur between tidal marshes or uplands landland subtidal
communities seaward; includes intertidal shores@hivers, coastal shoreline strands on minerahseats, intertidal
rocky shores, and intertidal mudflats on nearly &gtents of sand, mud, and Silt...........ccccee i, 13

3a. Tidal marsh communities that are moderategtriongly saline (18-50 ppt); smooth cordgré&sattina alterniflord
and/or saltmeadow cordgragp@rtinapaten$ are typically strongly dominant; brackish indima, if present,
restricted to upland margins or freSh Water INPEBRAL. ...........oiiieiii e ereeee e e e e e e e es e naanees 4

3b. Tidal marsh communities with lower salinity éés (0.5-18 ppt) that receive inputs of fresh wtan the watershed
above; brackish indicators such as sea-coast tulleush Bolboschoenusbustu$ and narrow-leaved cattailypha
angustifolig) are dominant species along with a variable niigtber graminoids and forbs; rare indicators idelu
Atlantic mudwort Limosellaaustralig*, eastern grassworkilaeopsischinensi3*, and seaside brookwee8dmolus
valerandissp.parviflorus)*; includesbrackish water pool$ound on the Isles of Shoals ........... cocccvviccccceee el 7

4a. Tidal shrubland community dominated by the Bimarsh elderlya frutescens)* along the upper margin of tidal

0T 18] 1S TSP PPPPT R PRPROTPRY Marsh elder shrubland
4b. Tidal marshes without well-developed bands afgh elderl¢a frutescen¥ or other woody species; if marsh elder is
PPESENT, COVEE IS SP@AISE .. .t eets titiette e ittt eeeea ettt ee e e s st b et e e s ek st et e e e s bbbt e e e ke ee e e aa bbbt e e s e s bbb et e e e bbbt e e e s aabbeee e s sbnneeennnes 5

5a. High marsh between mean high tide and uplagd;eshltmeadow cordgrasSpartinapaten$ is the characteristic
species; other plants include smooth cordgrépartinaalterniflora), saltgrassistichlis spicatd, and saltmarsh rush
(LT[0 IS o [T = L) OSSN High salt marsh

5b. Marshes below mean high tide or pannes andmoothe high marsh above high tide but more dftandated than the
surrounding marsh; saltmeadow cordgr&zaftinapateny may be present, but does not form extensive mesdo
............................................................................................................................................................................ 6

6a. Low marshes dominated by smooth cordgrapartinaalterniflora) between mean sea level and mean high tide
................................................................................................................................................ Low salt marsh
6b. Pannes and pools forming in depressions isbfaden tidal creeks; species composition varie$ sdlinity, hardness
of substrate, elevation, hydroperiod, and othetofa¢ dominant species, depending on variant, melyde saltmarsh
arrow-grassTriglochin maritima), smooth cordgras$partinaalterniflora) (short form), and widgeon-grafRuppia
0= 11103 PSRRI Salt pannes and pools

7a. Community occupies small depressions witharitime rocky barrenon the Isles of Shoals; receives fresh water
inputs from adjacent uplands and precipitatiort, water from storm-driven overwash; fresh watercgginclude blue
iris (Iris versicolol) and northern water-horehourdy¢opusuniflorus); frequent brackish species include hyssop-leaved
loosestrife Lythrumhyssopifolig, coastal silverweed\fgentinaegediissp.groenlandicd; and sea-coast tuber-bulrush
(BOIDOSCNOENUBDDUSTUS ... et s a s a e e e e e e e aaeaaeaaaaas Brackish water pool

7b. Brackish marshes on the mainland; not assakigith maritime rocky barrens............ccccovvvvvvviiiiiciiiii e 8

8a. Marsh communities that occupy a basin sepafaiedthe ocean by a cobble berm; basin is seaydi@ded with

fresh water and periodically infused with salt watering storm events; water is brackish to sligbtlackish ............ 9
8b. Marshes that receive salt water from dailyirg tides; not in the setting of a basin separétem the ocean by a
(ol0] o] o] (= o 1= 1 1 4 FO T TP TP PPUPTRTTN 11

9a. Meadow marsh community in which the soil swefiscexposed during most of the growing season;mied by herbs
such as New York American-ast&y(mphyotrichumovi-belgi), seaside goldenro&¢lidagosempervirenys prairie

cordgrass$partinapectinatg, and creeping bentgrassgrostisstoloniferg.............. Coastal salt pond meadow marsh
9b. Communities are emergent marshes or flatsatieainundated during most of the year; soil surfaaly exposed
during dry Periods OF ArOUQGNT.........oiii e e e e e e e e e e e e e e e et eeeeeeeteab e aa e sas s ee s aaeseeeaaaaaaaaaaneeeeeenes 10
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10a. Emergent marsh community typically dominategdrennial, spongy-tissued (aerenchymatous) speniduding
narrow-leaved cattaillfyphaangustifolig, soft-stemmed bulrusts¢hoenoplectusbernaemontapj three-square
bulrush §.pungen}, saltmarsh tuber-bulrusB@lboschoenumaritimusssp.paludosu¥ and bur-reedsSparganium
L] 0] o 10 P ERRSR Coastal salt pond emergent marsh
10b. Community occupying lowest elevations in thastal salt pond basin; typically inundated forehére growing
season, except during periods of drought; vegetagisparse and characterized by scattered flolaged aquatic
species such as common duckwdsehina minoy and species such as little-headed spikesdelgec¢harisparvula*
and one-glumed spikeseddeldocharisuniglumi9® ............ouuiiiiiieieie e ee e Coastal salt pond flat

1la. Marshes that usually occur along the uppegimawof high salt marshes where fresh water ruoo§roundwater
discharge flows onto the marsh surface; dominaatisp, depending on variant, may include chaffygeg@arex
paleaced, sea-coast tuber-bulrusBdqlboschoenusbustu$, narrow-leaved cattaillfyphaangustifolig, creeping
bentgrassAgrostisstoloniferg, seaside goldenro&6lidagosempervirens and prairie cordgrasSpartinapectinatd..
............................................................................................................................ Brackish marsh

11b. Riverbank marshes that are flooded by seawatdred in by the tides, which is diluted by fregtter flowing in from
the WALEISNEA BIOVE ..ot e e e s bbb e e s e nee e e s sbbreeae s e 12

12a. Low riverbank marshes that typically occumizetn mean sea level and mean high tide; smootly@ss Spartina
alterniflora) is the dominant species; as salinity decreasey imier species may become more prominent, inatudi
sea-coast tuber-bulrusBdlboschoenusbustu3, narrow-leaved cattaillyphaangustifolig, salt marsh water-hemp
(Amaranthusannabinu}, and halberd-leaved orachtiiplex prostratg) ..................... Low brackish riverbank marsh

12b. High riverbank marshes that are flooded lear tlaily between mean high water and the uppehesaof spring tides;
composition is diverse and variable, and inclugesast tuber-bulrusBdlboschoenusobustug, New York
American-aster§ymphyotrichumovi-belgi), saltmeadow cordgrasSgartinapaten3, saltmarsh rushJgncus
gerardii), prairie cordgrassSpartinapectinatg, and creeping bentgrassgrostisstoloniferg; smooth cordgrass
(Spartinaalterniflora) is generally sparse or absent............cwmmeveeveienincennnnnn......High brackish riverbank marsh

13a. Sparsely vegetated community found on fireotrse soils of protected estuarine shorelinés fiboded less than
daily and includes plant stems and other detritash&d in on high tides; sparse herb cover incladiésarsh sand-
spurry Spergulariamaring), common glassworSalicorniadepressg annual sea-bliteSuaeddinearis), Carolina sea-
lavender Limoniumcarolinianun), and seaside alkali gragduccinelliamaritima) ............ccccoevviivieviiviiiiic e,
........................................................................................................... Coastal shoreline strand/swale

13b. Intertidal communities that are flooded déliéss than daily in the upper portioniofertidal rocky shor¢; vascular
PIaNtS VEIY SPArSE 10 @GDSENT .. ..uuiiiiiit cemmmmmm e ie et ae s e e e e e e e e e e e aeeete ittt eeaaaeste st aa s anran e e aaaeaeaaaas 14

14a. Intertidal community on bedrock and rocky feblascular plants absent; substrate is oftenresMey macroalgae
including knotted wrackAscophyllum nodosunand rockweedHucus vesiculos)S.................. Intertidal rocky shore

14b. Intertidal sand and mudflats that occur betwew salt or brackish riverbank marshes and sabtidmmunities;
includes portions of tidal creek channels exposdadvatide; brackish flats may support little-heddspikesedge
(Eleocharisparvula* and Atlantic mudwortl{imosellaaustrali9*; important habitat for a diverse array of algae,
diatoms, Mollusks, and arthrOPOUS...........oiieiis et s e e e e e e e e s e s e eeaesen s snrnneneeeeees Intertidal flat
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INDEX OF NATURAL COMMUNITIES

Acidic northern white cedar SWamp (S1) ......cemmemeerremriiiiiiiianieenieeeeeeieeeeanns 121
Acidic riverbank oUtCrop (S3) ...ccceveieiiieieeie e e e 145
Acidic rverside SEEP (S1) ..ivviiiiiiiiiiiriceeeeerrrieri e e e e e aeeeaeeeeeee e ieaen 147
Acidic Sphagnunforest SEep (S3S4) ....vveiieviiiiiiiieeeee 128
Alder alluvial shrubland (S3) ......cuvviiiiiicei e 141
Alder - dogwood - arrowwood alluvial thicket (S4).........ccccovvvvvviiiiiiiininnnnn, 143
Alder - lake sedge intermediate fen (S2S3) ccceeeeeievieiiiiiiiiiiieeeen 185
Alder seepage thiCKET (S3)...uuuuuuiier e s et as s ss e s e e e e aeeaaeeeeeeeaerenees 159
Alder wooded fEN (S3S4) ....uuuiiiiiiiiiee et 186
Alpine heath snowbank (S1S2) .........oooiiiceeeeeeee e 25
Alpine herbaceous snowbank/rill (S1).......c.cueeeeeiiiiiiiiiiiiiice e 2.2
Alpine ravine shrub thicket (S1S2).......cccivivieeieiii e 24
Alpine/subalping bog (S1) ......cccuvuiiiiir e 175
Appalachian oak - pine rocky ridge (S3).....cccceeeeiiiiiiiieiiiei 8.7
Appalachian wooded talus (S1S2)........cuuveviririiiciiiiieiereee e eeseeveeeees 82.
Yo [ = La (ol o1 I (1) PR 156
Atlantic white cedar - giant rhododendron swamp) (Sl............cccoeeecvnvvnnnen. 106
Atlantic white cedar - leatherleaf swamp (S1)eoueeeeeeiiiviiriiiiiiiiiiiiineeenn, 105
Atlantic white cedar - yellow birch - pepperbushesmp (S2)........ccccoeeveeeennn. 104
Balsam fir floodplain/silt plain (S2) .......ccccceeee e 103
Bayberry - beach plum maritime shrubland (S1).........ccccccvvvviviiiiiiiiiiinienenn. 45
Bayonet rush emergent marsh (S2) .......cccoeeveeeeeiiiiiiiiiiiiie e eee e ee e iee e 515
Beach grass grassland (S1) .......uceeiiieeevirieee e 44
BEECH fOr@St (S4) ..o 64
Bigelow's sedge Meadow (SL1) .......uuuuuuruummmmmmmeeeeeeeeeieeeeeeeeieeaeiieninn 26
Birch - mountain maple wooded talus (S3) ...ccorecviviiiiriiiiiiiiiiieirer e 70
Black gum - red maple basin SwWamp (S3) .....ccueecceeeeririiiiiiiiiiierereeeeennennns 107
Black SpPruce SWamp (S3) ....ueueieieeeeeesismmmmnneeeeeereeeeeeessassesnsssneerereeeeeans 110
Black spruce - balsam fir krummbholz (S2S3).... e 29
Bluejoint - goldenrod - virgin's bower rlverbankiﬁdplaln (8384) ............... 141
Bog rosemary - Sedge fEN (S3) ..uuuuiiiiiiiecccce e 171
Boulder - cobble river channel (S3).......cccccoeiiiiiiiii 136
Brackish marsh (S2S3) ......cccoiuuiuieiees e e eeeesesessesntnteneeeneeeeeeeeeseesnnes 192
Brackish water POOI (S2) .......uuviiiiiieiiicieeeeieie e 200
Bulblet umbrella sedge open sandy pond shore (S2).........ccccoeevevvvvvennnnn. 162
Buttonbush Shrubland (S4) ........c..uvvvvvtmmm e eeeee e 159
Calcareous riverside SEEP (S1) ..u.uuuuuwrwmmmmneeeerreeereriririinenaeaaaes 147
Calcareous sedge - MOSS fEN (S2) .....uuiiieccccecme e 181
Cattail MArsh (S4)......coooiiiiiicerrre e 154
Chestnut oak forest/woodland (S1S2) .......cccereeeiiviiiiiiiiiieiieii e 9.7
Circumneutral - calcareous flark (S1).......cceccccveeeeeeiiiir e 83
Circumneutral hardwood forest SEEP (S3) ...uummmmmmieeieeeeeeiiiiiiieiiiieieiiiviiiniaens 131
Circumneutral riverbank outCrop (S1).....cuuuvuereiiiiiriieiiieeeieiieee e 614
Circumneutral roCKyY ridge (S1) .......cevveevmmmmmn s eeeeeeeieeeeeeeeeeiiirree 93
Coastal interdunal marsh/swale (S1) ......oueeecccceeeeeeiiiciieer e 671
Coastal rocky headland (S1)........ccoiiiiieeeeeee e 79
Coastal salt pond emergent marsh (S1) ....cccceeeeeiiviniiiiiiiiiiei e, 199
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Coastal salt pond flat (S1) ....cccoeieiieieeeeeee e 199

Coastal salt pond meadow marsh (S1)........ccccceevviiiiiviiieiiiiicce e, 198
Coastal shoreline strand/SWale (S2)....... o ccerrerniiianiieneeeeaaeaeenereeeann 200
Cobble - sand river channel (S3S4) ........vveeeeciiiiiiieiee e 136
Diapensia shrubland (S1) .....ccoooiiiiiiii s e 28
Dry Appalachian oak forest (S3) ........ccccceviiviiiviiviiircsesin e eeeeaeenaenn d 2
Dry red oak - white pine forest (S3S4) .....ccccceviiiiiiiiiirir e 61.
Dry river BIUFf (S2S3) .uuuviiiiiiiiii e 149
Dwarf cherry river channel (S2) ...........oi e e e eeeseiiieiieieee e e e e e 135
Eelgrass Ded (S1) ...t 203
Emergent marsh (S5).....ccco oo cmmmm e 153
Felsenmeer DArren (S2). ... cceeeeeeee e e 32
Floating marshy peat mat (S3S4) ........covvvieeeeeieiiiiceeee 187
Hemlock - beech - oak - pine forest (S5)...ccccceivviiiiiiiiiieieeeeeiee, 65.
Hemlock - cinnamon fern forest (S4) ... 32
HEMIOCK fOTESt (S4) ..oiiiiieeeiieiiittie s ettt e e r e e e e e e e e e e e e aeeaeeeenees 63
Hemlock - oak - northern hardwood forest (S4).cccee..vvvvuvevveeeeeviiiieiiiieeee 62
Hemlock - spruce - northern hardwood forest (S3S4)...........cccccvvvvvvvvviniinnns 60
Hemlock - white pine forest (S4) ............mmemeeereimriririeeeieieisiiiiieeeeeeee e 65
Herbaceous riverbank/floodplain (S4).......ccceeeevviiiiiiiiiiin e, a3
Herbaceous seepage marsh (S3) ... 157
High brackish riverbank marsh (S1S2)........cccceeeeiiiiiiiiiiiiiiieiecee s 197
High salt Marsh (S3) .....ucciiiiii i 191
Highbush blueberry - mountain holly wooded fen (88S............ccceeeeeeeen. 176
Highbush blueberry - sweet gale - meadowsweet sioket (S4) ............... 185
Highbush blueberry - winterberry shrub thicket (S4).......cccoovveiviiiiinnnnnn. 158
High-elevation balsam fir forest (S3S4).....ccccccvvvvvvveveeeeiiciiiieeee.. . 49,
High-elevation spruce - fir forest (S4) ... eeeereerririiiiiiiiiiiiiniieeeeeennnnnnn 48
Hudsonia inland beach strand (S1).........ccommmmmeeeeeeeeiicniiiniiiiieeeeeeeeeeeenn 45
Hudsonia maritime shrubland (S1)...........coe e eececiiiinieineeeee e 44,
Hudsonia - silverling river channel (S1) ... oovieeeiiiiiiiiiiiiiiiiiiiiinnn 34
Inland Atlantic white cedar swamp (S1) ......ccoocvciiiiiiiirieee e 105
INtertidal flat (S3) ....ccocerieieieiee e e e e e e e e e se e e e e e e e e e 202
Intertidal roCKY SNOE (S3) ...uuuuuuie i s seee et e e e e e et 201
Jack pine rocky ridge (S1) .....cccccvrriiiiieieee e 54
Labrador tea heath - Krummholz (S2)........cemmeiiiiiiiiiii e, 30.
Lake sedge seepage Marsh (S3).......ccoovveccveriiiiiiieieeee e eeevieeeee e 157
Larch - mixed conifer swamp (S3) .....ccuuuuiuiiiiiiiiiieeie e 19
Large cranberry - short sedge moss 1awn (S3)..ccceeeveiviiiieiveiiiiviiiiiiiieeenn, 170
Leatherleaf - black spruce bog (S3).......uceeererrriiiiiiiieeee e 174
Leatherleaf - sheep laurel shrub bog (S2S3)...ccccovvviiiiiiiiiiiiiieien 173
Liverwort - horned bladderwort fen (S3)

Low brackish riverbank marsh (S1S2) .........

Low salt Marsh (S3).....cccoiiiiiiiiiiii e e
Lowland spruce - fir forest (S3) ........cuuvmememeeeeeeees i scierieieer e e e e e e s e s s senieees
Matritime cobble beach (S1) ....ccooovviiiiiiiceeeeenn 4O
Maritime MeadOW (S1)......ccocicvuriiieiee s cmmmm et er e e e e e e e e s s e ereeaeeas 41
Maritime rocky Darren (S2) .......euvevieeeesimmmeiieiie e 41
Maritime sandy beach (S1).........cccoiviii e e 43
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Maritime shrub thicket (S1).......uuveviiiii e 42

Maritime wooded dune (S1)........ccvvvviiirimmiiniiiiiiiieiee e eeeeeeeeeeeeeveessisnienn L O
Marsh elder shrubland (S1) .......c.ouvvivvtmmm e eeeee e e 196
Marshy MOAt (S4) ...cccoei it ee e e e e e e e anaeee s 188
Meadow beauty sand plain marsh (S1).......cucuemeveeieeeeeiiiiiiiieiiieieviiens 164
Meadowsweet alluvial thicket (S3S4) ..., 144
Meadowsweet - robust graminoid sand plain marsis4$3.............cccccvvveee. 163
Mesic Appalachian oak - hickory forest (S2S3) . iiovveeiiiiiiiiiiieiiiiiiiinnnn 80
Mesic herbaceous river channel (S4).......oeeeeeeeeeiiiirieieieiee e 371
Mixed alluvial shrubland (S4) ........uuiiiiiiiiieiii e 144
Mixed pine - red 0ak woodland (S1S2) ... eeeercrrrmmmmrmrreeeeeensnnnnneennnnen 75
Mixed tall graminoid - scrub-shrub marsh (S4S5) . ..ccvvviiiiiriiieeeiiiiiiines 151
Moist alpine herb - heath meadow (S1)........cccceeiiiiiiiiiiiiiiii e, 4.2
Montane alder - heath shrub thicket (S1) ...ccccovcvvviiiee e, 186
Montane black spruce - red spruce forest (S1)....ccceeeviiiiiiiiiiiiiiieeeeee s 50
Montane heath woodland (S2)...........uuuviieieenriiiiieii e 54
Montane landslide barren and thiCKet (S3S4 ) ceeeeeiiiiiiiiiiiiiirieiereiennnnnn 33
Montane level fen/bog (S2) ......uuueiiiiiiiieeeeeee e 172
Montane lichen talus barren (S3)........uuiecccccceeee e 34
Montane sandy basin Marsh (S1).......ccooiccmeeeeieiiiiievieii 167
Montane sandy pond SNOE (S1) .............uummmmneeeeereeeereeurnniinnien 163
Montane sloping feN (S1) ... 180
Montane - subalpine acidic Cliff (S4) .......icrceeeieiiiii s 36
Montane - subalpine circumneutral cliff (S2S3)........cccceeiviiiiiviieiie, 37
Mountain holly - black spruce wooded fen (S3)eueeevvvviiiiieieeeeeriiiiiiiiiiiee, 177
Northern hardwood - black ash - conifer swamp (S3)........ccccceeeveiiiiviennnnns 117
Northern hardwood seepage forest (S3) ....ccevvveeeiiiiicciiiiiieee s 122
Northern hardwood - spruce - fir forest (S4) ceuuueeeiieeiiiiiiiii 58
Northern white cedar - balsam fir SWamp (S2).ceeeeeeevviviviiiiiiiiirieee e 119
Northern white cedar circumneutral String (SL) ceee.oooovevvieiiiiiieieee e 182
Northern white cedar forest/woodland (S1) ...eeeeeverirmiiiiiiiiiiiienieeeieeeeaen 52
Northern white cedar - hemlock swamp (S2) ...ccccccvvviriiirieeeeee e, 122
Northern white cedar seepage forest (S2)......vccvvirieeeeiniiiiiiiiiiiereeeeeeeeeenn 121
Oak - mountain laurel forest (S3) .....ccovvieeiieiiiiie 81
Pitch pine - Appalachian oak - heath forest (S1)...........cooevciiiiiiiiieeee s 73
Pitch pine - heath swamp (S1S2)......ccoi i 109
Pitch pine roCKy rdge (S1).....cuvuveeeer e eeeeeeeeesesesseeneeeerereeeeeees s s snnnenes 77
Pitch pine - scrub oak woodland (S1S2)......ccccceviiiiiiiiiiiiiieee 74
Red maple - black ash swamp (S3) ........oiccccmmmmreiriiiiiiii e 31
Red maple - elm - lady fern silt forest (S1S2) ce.oiivviviiiiiiiiiieiee s 124
Red maple floodplain forest (S2S3) ......... o eeeieeeeeeeiiee e

Red maple - lake sedge swamp (S3)

Red maple - pitch pine - cinnamon fern forest (91S2...........ccccvcvvvvveenenn. 125
Red maple - red oak - cinnamon fern forest (S3S4)........cccccevveiiiiiiiiieenennnn. 126
Red maple - sensitive fern swamp (S3S4) ...ccceeriiiiiiiieieee e 115
Red maple - skunk cabbage swamp (S2)......eummmeeeeerriniiiiiiniiieneeeeaennnnn. 113
Red maple Sphagnumbasin SWamp (S4) .....uueeverereeeeeereie o e e e e 106
Red oak - black birch wooded talus (S3S4)..cuueeeevriiiriieeieeeieiiiiiiiiiire e 70
Red oak - ironwood - Pennsylvania sedge woodla@)l.(S..................ceeeevees 87

264



Red 0ak - pine rocky HAQe (S3S4) .......vewwmmmeeeeeeeesiniiiireeeereeeeeeeesanannnes 69

Red pine rocky ridge (S2).....cccoiiiiiiiiiiieeiieiee i 55
Red pine - white pine forest (S2S3)........cmmmmmeeereeiiiriiriin e eaeeaeaeeeas 68
Red spruce - heath - cinquefoil rocky ridge (S3S4).....cuvvvvveeeeveviiiiiiiiieeeen, 53
Red Spruce SWamp (S3) ..uuuuuuuuiiii e eiscmeeeeriirss e s e e e e e e e s e e aaeeeaenaeen 111
Rich Appalachian oak rocky WOOAS (S2) .......uummeeererrrimmimmmiiiiiiianieenianaeans 88
RICh MESIC fOrest (S3) ...uuuiiiiiiiiiiiiiie e e e e e 83
Rich red 0ak rocky WOOdS (S2S3) ......uuvvvimmmmmmmieeieeeeeeeieeeeeeeeeeriisienninnn 85.
Riverwash plain and dunes (S1) .....cocvvveivvieicciiiiiieieiee e 148
Riverweed river rapid (S2S3) ......ccuvviiiiiuiiiiiii e 133
Salt pannes and POOIS (S3) ..vvviviireeee s e eeeeeses e st erereeeeeeeeaeaannnns 194
Seasonally flooded Atlantic white cedar swamp (S2)..........cccoeevevvvvveeennnn. 116
Seasonally flooded red maple swamp (S4S5). .ccceeeerreiiiiieiiiiiiiiiiiiiiieiieiiinns 116
Sedge meadow Marsh (S4) ......uueeveiiee i eeeeeeee e 152
Sedge - rush - heath meadow (S1).......cccovecvvciiiiiiieiee e 26
Semi-rich mesic sugar maple forest (S3S4) . eieieiiiiiiiiiiiiienn 89
Semi-rich oak - sugar maple forest (S2S3) . .cummmemeereeeieiiiiiriiiiiiireee e e e e 91
Sharp-flowered mannagrass shallow peat marsh.(SL1)...........cccccceevvvinnnns 166
Sheep laurel - Labrador tea heath - krummholz.(S2).........ccccoovvveveveeeennnnn. 31
Short graminoid - forb meadow marsh/mudflat (S4)...........cccevvvvviiiivinnnnnn. 153
Silver maple - false nettle - sensitive fern flotadlp forest (S2) ..................... 96
Silver maple - wood nettle - ostrich fern floodpldorest (S2) .......ccoeevvinneens 95
Sphagnum rubellumsmall cranberry moss carpet (S3) .......ccceeeeeiiiniennnnn. 169
Spikesedge - floating-leaved aquatic mudflat m&&h) ..........ccccceveeieeeennnn. 166
Spruce - moss wooded talus (S2S3) ....uvvvveveiiiiriiiiiir e
Subacid fOrest SEEP (S3S4) ....cceeiee i s st e e e
Subalpine cold-air talus shrubland (S1)....

Subalpine dwarf shrubland (S2) ................

Subalpine rocky bald (S2) ....ccoeeeeeeiiiiee e
Subalpine sloping fEN (S1) ..uvuuiiiiiiiiie e
Sugar maple - beech - yellow birch forest (S5)..ccc.ucveeiiiiiiiiiiiiieiieiiins 59
Sugar maple - ironwood - short husk floodplain MS1) .......ccccvvvveveveeeeennnn. 97
Sugar maple - silver maple - white ash floodplairest (S1S2) .............c......... 98
Swamp white oak basin sSwamp (S1)......ccoi i eie e 109
Swamp white oak floodplain forest (S1) .......cccccvieieeeiiiiiiiieeeee e 99
Sweet gale - alder shrub thicket (S3)......ccceevviiiiiiiiiiiiii e 160
Sweet gale - meadowsweet - tussock sedge fen.(S4).....ccccccvveeeviviicnnnns 178
Sweet pepperbush wooded fen (S2) .......vvvevveieeiiiiiiiiiiii e
Sycamore floodplain forest (S1).......cviiiceieeriiiiiiii e

Tall graminoid meadow marsh (S4) ..........

Temperate acidic cliff (S4) ......cccceeeiiivimeeee.

Temperate circumneutral cliff (S2) ........

Temperate lichen talus barren (S2S3)

Three-way sedge - mannagrass mudflat marsh (S2S3)u...ccoovvevviiiiiennnnn. 165
Twig-rush sandy turf pond ShOre (S1) ..o eeeeeieieiiiieiinereeee e s senieieens 16
Twisted sedge 1ow riverbank (S3S4) .....ccciccceeeeeeeeiiieieee e 8L3
Water lobelia aquatic sandy pond ShOre (S2).ccceceeeeeeeieiciiiiiiiieieeee e 162
Water willow -Sphagnunien (S3) ......cceeeriiiiiiiiiiiiieie e e ee e 179
Willow [oW riverbank (S3) .....uuuuueuiiiiiis i 138
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Winterberry - cinnamon fern wooded fen (S4) e vveeeeeeeeiiiiciiiiiiinieeeenn, 183
Wire sedge - sweet gale fen (S3) ..o e 178
Wooded subalpine bog/heath snowbank (S1S2) .cccceeeeeieviiiiiiiiiiiiiiiiinnnnn, 175
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