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SUMMARY

Particular associations of natural communities aggmily co-occur in the landscape and are linked by
common set of driving forces, such as landfornmmding, soils, and nutrient regime. These arenmefe
to asnatural community systems Systems are at an appropriate scale for mangeceation
applications, including ecological integrity assesats, mapping and predictive modeling,
correspondence to wildlife and wildlife habitatadaas broad "coarse-filter" targets in conservation
planning. They can be used as a tool to trackilmtsaand compare entire sites without having ferre
all communities at a site, particularly when thesexmunities may intergrade and be difficult to map.
They allow for the application of a more generaksification when detailed information is not aablé
or detailed surveys are not feasible. Systemgumaride a more practical scale for conservatiomipilag
and site comparisons. Finally, systems can sorestimake more suitable mapping units than
communities for integrating wildlife occurrence @aind habitat needs with plant information, for
example in the case of a kettle hole bog systetrctirgains multiple peatland communities. The
classification and mapping of exemplary natural camity systems can therefore be effective at
identifying high priority conservation targets.

Natural community systems may be a more approfestd of vegetation classification for users that
have relatively little experience with plants. Vdr@mply using the broad classes of communities and
systems, such as floodplain forests, talus slap@syocky ridges, one can begin to grasp the dtyess
landscape types that strongly influence vegetatiBunch landscape categories can be found in theehig
levels of this classification’s table of contents.

System descriptions explain how natural communéieslinked into larger units in the landscape,
providing us with an understanding of natural comityupatterns at a different scale. For instaticere
are five natural communities that are often fowogkther on peaks above 4,900 ft. elevation in New
Hampshire. Each individual community correspormda particular combination of exposure, substrate,
wetness, and snow depth, but all five share thégméant influence of an extreme climate and short
growing season. Collectively, these individual coummities forms a larger “alpine tundra system.” In
this document, 45 natural community systems (18ngknd 27 wetland) are described for the state of
New Hampshire. Diagnostic characteristics of eaatem include component natural communities,
physical structure, ecological conditions, and gaphic distribution.
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INTRODUCTION

Natural communities are a valuable tool for underding biological variation in the landscape. When
used as conservation targets, natural communiie® &s efficient “coarse filters” for protectindpead
array of species, including obscure species thlitde-known or not readily identifiable. Thigarse-
filter approach to conservation has been a keyvatitin in the development of the current classifira
of 197 terrestrial, palustrine, and estuarine rttwmmunities (Sperduto and Nichols 2011). Imtur
this classification has been used by partners valve protected many ecologically significant sites i
New Hampshire.

The development of this classification has alsd leasome important observations about the diffezsn
in size and diversity among natural communitiegy mong these is the observation that most of the
landscape is covered by only a few “matrix” formc@gmmunity types, while the majority of community
types occur as small or large patches within th&imaFurther, certain patch communities tend ¢ow
together in the landscape where similar conditemesfound, forming a consistent pattern at a coarse
scale.

These coarser scale units are called “natural camtgnsystems.” Each natural community system is a
collection of communities that are linked by a coomnset of underlying or driving physical featuresla
conditions. These include landscape setting, enmiental features (e.g., hydrology, soils, andients),
and ecological dynamics (e.g., fire and floodiniyatural community systems form cohesive and
distinguishable units on the ground and recurnmilar settings.

While natural communities are the primary unitsdaderstanding ecological patterns on the New
Hampshire landscape, they can sometimes be difficuise for conservation planning. Some
community types occur as very small patches (<&)aand many types occur in complex mosaics with
other communities, making mapping at the commustsle difficult or impractical. In contrast, natlr
community systems have numerous practical applicatior conservation practitioners, several of Wwhic
are discussed below.

» Practical scale for conservation.Natural community systems are described at dipahscale for a
wide range of conservation applications. Cons@wmgilanning and site prioritization at state and
regional scales, ecological research and monitpend GIS mapping and modeling endeavors are all
facilitated by using natural community systems asraplementary tool to natural community and
species approaches. Natural community systema abbaservation targets (e.g., wetland sites) that
consist of many communities (at times over a ddygpes) to be classified as a single system.
Systems also allow for comparisons among sitef@ng attention on the key ecological features of
each site. Finally, natural community systemslitaté ecological classification of sites, through
interpretation of limited field data or predictimeapping, when detailed field data are not available
readily collected.

* Understandable to a broad audienceNatural community systems improve communication ragno
a wide range of conservation practitioners. Tlaeeconsiderably fewer natural community systems
than there are natural community types. In addltibe driving factors that link groups of
communities are integrated into the concept andenaineach system (e.g., montane talus, kettle hole
bog, and high-gradient rocky riverbank systems3.sfch, a broad range of potential users, from
botanists to landowners, have a common languageuitive ecological units that describes New
Hampshire’s natural diversity. Natural communiggtems provide a “big picture” view of the
biological landscape of the state and region.
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» Applicable to a broad region. The New Hampshire natural community systems cliassifn is
widely applicable to other portions of the onceeged northeast and north-central North America.
New Hampshire is at the interface of several mbjogeographic regions (i.e., alpine, boreal,
temperate, and coastal), and systems describedffimstate are broadly applicable or closely relate
to those from the Great Lakes to the Canadian Maitegion.

* Links to wildlife habitats and plant and wildlife modeling. Natural community systems have
direct utility and applicability to wildlife and ra plant species conservation and management.
Although natural communities are effective “codfitter” units for capturing many invertebrate
species (e.g., insects, soil micro-fauna) and atbecure life forms, birds and mammals often have
ranges or territories larger than the scale ofviddial communities. Thus, in some cases the best
match of wildlife habitats are systems, rather thatural communities. The same can be said for
relationships to rare plant species: some speci@s @n a broader range of conditions than aredoun
in one community type and are better representttbatystem scale. Systems are also described at a
more appropriate scale for predictive range mapfingome rare wildlife and plant species. For
example, the habitat description for the rare rarttbog lemmingSynaptomys borealis) identifies
conditions that might occur in 25 or more commusitin New Hampshire. However, these habitat
descriptors would correspond to only a few natacahmunity systems. To predict the entire
potential range of northern bog lemmings in theaegand possibly locate new occurrences, one
could overly known populations with the known oolpable range of these systems.

« Compatibility with NatureServe’s ecological systemsNatureServehas developed a classification
of ecological systems that is applicable to alNofth America. The New Hampshire Natural
Heritage Bureau has developed a one-to-one crosbetween these ecological systems and the
natural community systems described in this doctywenich are more specific and relevant to
conditions in New Hampshire. Using NatureServéassification, The Nature Conservancy has
created a map of ecological systems for the nostbea United States. This map has broad utility in
modeling, research, and landscape analysis aralrig bised in the work of NH Fish & Game and
others.

« Evaluating conservation priorities. Newly developed ecological integrity assessmenhout
(New Hampshire Natural Heritage Bureau & Nature8&®11) are applied at the system scale,
enabling comparisons and conservation prioritizadimong sites. Ranking natural community
systems has practical value, since evaluating tladitg of a site and identifying conservation and
protection needs almost always requires thinkingbd the scale of an individual community.

Using the Natural Community System Classification

Users of this manual should note that there areitapt differences between natural communities and
natural community systems. Some basic guidelindsaasumptions about the definitions of systems and
their application to mapping are described below.

« The primary criterion for defining natural communit y systems is a pattern of co-occurring sets
of communities in the landscape that are linked bgommon driving forces. Two systems are

! NatureServe is an international network of nathealtage programs whose mission is to providesthientific
basis for effective conservation action.
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indicated instead of one when the ecological camitand driving forces are substantially different
and corresponding sets of natural communities doclapendently of one another. For example,
riverbank systems are considered distinct fromdfdain systems, in part because they can occur
independently of one another and in part becawee t#ire substantial and well defined hydrological
and community composition differences betweenwhe tThe types of communities on a floodplain
are not perfectly correlated with the types of camities in its adjacent riverbank (the two sets of
communities can occur independently of one angtlhed some riverbanks have no adjacent
floodplain. Community composition along river chats and riverbanks is distinct from that on
adjacent floodplains because of differences irfrisguency and intensity of flooding.

* Natural community systems can contain a broad arrayf ecological conditions and vegetation
structures. This is particularly true in settings where geads are steep and compressed into narrow
zones (such as river or pond shores). This diyeo$icommunity types can also be found in other
systems where a driving ecological factor is magaificant than the structure of the individual
community types (such as river dynamics for floadipkystems).

« Individual natural communities have different levek of fidelity to natural community systems.
The natural communities that can be found in aesysdre listed according to two broad categories:
those that ardiagnostic and those that aperipheral or occasional. Diagnostic communities are
restricted to or characteristic of a particulartegs They may or may not occur in a particular
example of a system, but the system is the priroaey(or one of the few primary ones) in which the
community occurs. Peripheral or occasional comtiesican occur within or adjacent to a system
but are not present in most examples; among tipesgheral communities are those that tend to
occur in ecotone areas adjacent to other systems.

» For pragmatic reasons, delineations of natural commmity systems may contain inclusions of
other systems, or natural communities that are mordypical of other systems wherl) the
included systems or communities are small or malgecotonal) to the primary system at a site; or
2) when the included system or community is solyieebedded or tessellated within the primary
system as to make its delineation impractical. ifstance, there is often a narrow zone of a medium
level fen or marsh communities along the uplanceemfgopen water borders of an otherwise poor
level fen/bog system; or a narrow ring of blackusgrpeat swamp around large poor level fen/bogs.
Whether a system is delineated as a separate systeim a larger wetland complex will depend on:
1) its size and degree of embedded-ness (a practicasideration); and 2) its conservation
significance (i.e., whether the example is largeugih and in good enough condition to be exemplary
in and of itself and therefore a conservation taofénterest).

Note: Rare species (state endangered or threatksted)in this document are followed by an askeris

*)-
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Table 1. Natural Community Systems of New Hampsha: Terrestrial

Coarse . .
Hydrologic Dominant I Landscape Sl Elevation System
ydrolog Structure Enrichment P Landform y
Regime
Summit/ridge >4,900 ft. (-4,200) Alpine tundra system
Ravine >4,200 ft. Alpine ravine/snowbank system
Summit/ridge 3,000 — 4,900' Subalpine heath - krummholz/rocky bald system
Hills and Mountains - - -
Cliff >2,200 ft. Montane - subalpine cliff system
Outcrop/shallow bedrock 2,000 — 3,500 ft. Montane rocky ridge system
Open to Woodland Low
Talus/loose rock >2,200 ft. Montane talus slope system
Ridge — cliff — talus <2,200 Temperate ridge - cliff - talus system
Sand and gravel <1,000 ft. Pitch pine sand plain system
Lowlands/ Valley Bottom Sand dune <50 ft. Coastal sand dune system
X Rocky shore <15 ft. Maritime rocky shore system
Terrestrial
(upland) Mountains Loose and firm till 2,500 — 4,500 ft. High-elevation spruce - fir forest system
Mountains, h|gh hills, and Loose and firm till, glacio-fluvial 1,400 — 2,500 ft. Northern hardwood - conifer forest system
mountain valleys
Mountain valleys and lowland Firm till, glacio-fluvial 1,000 - 2,500 ft Lowland spruce - fir forest/swamp system
Low to Moderate flats "9 ' ’ ’ P psy
High to low hills, mountain Loose and firm till, glacio-fluvial <1,500 ft. Hemlock - hardwood - pine forest system
Forest valleys, and lowland flats
. Loose and firm till, glacio-fluvial, . .
Hills, valleys, and lowland flats . . <900 ft. Appalachian oak - pine forest system
marine silt/clay
Concav_mes and lower _slopes of | Mesic loose and_flrm till, glacio- <2.600 ft. Rich mesic forest system
hills and mountains fluvial
Moderate to high R
) ) Dry-mesic loose till, talus, or 500 — 2,000 ft. Rich temperate rocky woods system
Hills and lower mountain slopes | K
00se roc <900 ft. Rich Appalachian oak rocky woods system
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Coarse

Dominant

Hydrologic Substrate Structure Mineral Enrichment Hydrogeomorphic Setting & Water Source System
Regime
Alpine subalpine bog system
Oligotrophic Depressional, closed or near-closed, topogenous Kettle hole bog system
Poor level fen/bog system
Open Weakly - mod. minerotrophic Depressional, open, topogenous/limnogenous Medium level fen system
Primarily Montane sloping fen system
Organic
(peat & muck Mod. - strongly minerotrophic Sloping, open, soligenous Patterned fen system
organic layer
>16") Calcareous sloping fen system
Black spruce peat swamp system
Palustrine Oligotrophic Depressional, near-closed, topogenous Coastal conifer peat swamp system
Wooded
Temperate peat swamp system
Minerotrophic Depressional, open, soligenous Mont./near-boreal minerotrophic peat swamp system
Temperate minerotrophic swamp system
Primarily Depressional & sloping, open, topogenous/soligenous
Mineral Wooded Minerotrophic Lowland spruce - fir forest/swamp system
(orgar;.ig ;ayer Sloping, open, soligenous Forest seep/seepage forest system
<16
Open Minerotrophic Depressional, open, limnogenous Drainage marsh - shrub swamp system
Mineral - Sand plain pond border, limnogenous/groundwater Sandy pond shore system
Sand & Open Oligotrophic
gravel Depressional, closed, topogenous & groundwater or perched Sand plain basin marsh system
Low-gradient silty-sandy riverbank system
Open Ol|gotrophlc o mo_derately River channels and river banks Moderate-gradient sandy-cobbly riverbank system
minerotrophic
High-gradient rocky riverbank system
Riparian Mineral
Montane/near-boreal floodplain system
Wooded Minerotrophic Floodplains Major river silver maple floodplain system
Temperate minor river floodplain system
Protected embayments, tidal rivers, intertidal Salt marsh system
Estuarine Peat & Open Minerotrophic
) Tidal rivers, intertidal Brackish riverbank marsh system
Mineral
Isolated basin separated from ocean by cobble berm Coastal salt pond marsh system
Exposed embayments, tidal rivers, intertidal Sparsely vegetated intertidal system
Mineral

River channel, creek, and bay-bottoms, subtidal

Subtidal system

Water Source notes: topogenous = influenced bysenfunoff; imnogenous = influenced by lake, paadtream water; soligenous = influenced by grouatdvseepage.
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CLASSIFICATION OF UPLAND NATURAL COMMUNITY SYSTEMS

OPEN TO WOODLAND SYSTEMS ON BEDROCK - OR SAND-CONTROLLED LANDSCAPES

ALPINE AND SUBALPINE HABITATS

Alpine and subalpine vegetation in New Hampshimrestricted to high-elevation peaks and ravines of
the White Mountains, a few scattered high-elevatimmadnocks in central and southern New
Hampshire, and several cold microhabitats at I@lerations. The alpine zone above treeline is
characterized by a severe climate. Communities &ex dominated by low, mat-forming shrubs, sedges,
rushes, grasses, mosses, and lichens. The vegdataéxposed to high winds, low temperatures, ieav
cloud cover, fog, and high precipitation. Thesmatic stressors result in a short growing season.
Vegetation here mostly occurs on well drained swsith low nutrient availability and high organic ttex
content. In New Hampshire, climatic treeline oscat approximately 4,900 ft. elevation. However,
alpine and subalpine systems can be found on rigigg summits at lower elevations due to local
compensating factors such as exposure to wind, gmbdevelopment, or recent fire history. Subradpi
systems are intermediate between alpine tundrarayahd high elevation spruce - fir forest systdrayt
are distinguished by open rocky balds and sturgedts, fir, and birch trees (krummholz). Thesedow
elevation areas are generally smaller and have conities with fewer alpine-restricted species. Eher
are three primary systems for alpine and subalpigetation, corresponding to high alpine peaksetow
subalpine ridges and summits, and wet alpine ravine

« Alpine tundra system

Landscape settings exposed summits and ridges

Soils shallow, mostly very acidic, well drained orgaaitd/or coarse mineral material (sand, gravel,
stone) over bedrock; patterned frost-action featare evident in places (rock rings, rock striged,
boils, and stone terraces resulting from diffe@mtiovement of coarse and fine mineral materidédp a
open talus and felsenmeer

Spatial pattern: small to large patches (5—-1000+ acres), irregzdaation

Physiognomy dwarf shrub, herbaceous, and sparsely vegetatachanities with scattered krummholz
(stunted trees < two meters tall)

Distribution : White Mountains

Description: The alpine tundra system is the primary systethé alpine zone, which is restricted to the
higher peaks of the White Mountains. This systemlominated by classsedge - rush - heath
meadowsfelsenmeer barrensand other well drained natural communities theaipy most of the
summits, ridges, and slopes above treeline (ebgvyead,900 ft. and down to about 4,200 ft. on egdos
ridges of a few higher peaks). It contrasts wiiire ravine/snowbank systemehich occur in the steep,
wet, and snow-laden environments of our large,eigivation ravines. Both of these systems contrast
with the subalpine heath - krummholz/rocky baldeysfound on summits and ridges from 3,000-4,900
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ft. Alpine/subalpine bog systems occur as relétigenall but distinct peatland patches in somenalpi
and subalpine areas.

Five diagnostic natural communities comprise a lngitentage of the area in this systdiapensia
shrubland alpine heath snowbankBigelow's sedge meadgwedge - rush - heath meadopand
felsenmeer barren Within this mosaic, smaller patches of sevetiéocommunities are foundBlack
spruce - balsam fir krummholis common as a harrow band at the transition tiocgp- fir forest and
also occurs as small island patches above treeSneall patches aflpine herbaceous snowbank/riire
also found in the mosaic, but the largest patché&sab community occur in alpine ravine/snowbank
systems.

There are about 70 species largely restricteda@lpine tundra system. The dominant plants sf thi
system include dwarf alpine shrubs (bilberry, cemjg and blueberry heaths, other dwarf shrubs) and
alpine sedges and rushes. There are relativelyddws. Nearly all of these plants are perennidlse
alpine-restricted species found in the alpine tar{dxamples listed below) are absent or presegtionl
much-reduced abundance in the lower subalpine hdathmmholz/rocky bald system. Endemic or near-
endemic species of alpine areas of northeasterthManerica includéNabalus boottii (Boott's
rattlesnake-root)*Potentilla robbinsiana (Robbin’s cinquefoil)*, andseum peckii (White Mountain
avens)*.

In New Hampshire, alpine tundra systems are résttio the Presidential Range (from Mt. Madison to
Mt. Pierce), Franconia Ridge, and smaller but nogless substantial patches on Mt. Moosilauke, Mt.
Guyot, Bondcliff, and South Twin Mtn.

Diagnostic natural communities
« Diapensia shrubland (S1)
« Alpine heath snowbank (S1S2)
* Bigelow's sedge meadow (S1)
e Sedge - rush - heath meadow (S1)
* Felsenmeer barren (S2)

Peripheral or occasional natural communities
» Black spruce - balsam fir krummholz (S2S3)
« Labrador tea heath - krummbholz (S2)
* Montane landslide barren and thicket (S3S4)
» Alpine herbaceous snowbank/rill (S1)
* Moist alpine herb - heath meadow (S1)

Associated natural community systems At lower elevations, the alpine tundra systenstudften
transitions directly to high-elevation spruce -féirest system, and occasionally to subalpine heath
krummbholz/rocky bald system. A few occurrencealpfne/subalpine bog system are embedded in the
alpine tundra system of the Presidential Rangeit lmimost commonly associated with subalpine heat
krummbholz/rocky bald systems at slightly lower egons.
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Characteristic species

Species largely restricted to the alpine tundra
system:

Herbs

Carex bigelowii (Bigelow's sedge)*

Juncus trifidus (highland rush)

Anthoxanthum monticola (alpine sweet grass)*

Geum peckii (White Mountain avens)* - near
endemic

Nabalus boottii (Boott’s rattlesnake-root)* -
northeastern endemic

Potentilla robbinsiana (Robbin’s cinquefoil)* -
endemic
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Dwarf shrubs

Diapensia lapponica (diapensia)*

Salix uva-ursi (bearberry willow)*

Betula glandulosa (glandular birch)*

Betula minor (dwarf birch)*

Kalmia procumbens (alpine-azalea)*
Rhododendron lapponicum (Lapland rosebay)*
Phyllodoce caerulea (purple mountain-heath)*



» Alpine ravine/snowbank system

Landscape settingshigh-elevation ravines, particularly those withktuhct cirqgue headwalls

Soils dry to wet, mostly acidic, somewhat poorly- tdlvelrained, shallow organic or organic-rich coarse
mineral materials over rock; also bare talus artdizk (outcrops, slabs, and cliffs); mixed mineral
debris in landslide gullies and debris cones

Spatial pattern: small to large patch (50—-300+ acres), irregutat ertical-linear zonation
Physiognomy sparsely vegetated, dwarf shrubland, herbacéousimholz, and tall shrub thicket

Distribution : Presidential Range of the White Mountains

Description: Alpine ravine/snowbank systems are recognizaplihe convergence of several
characteristic natural communities in high alpiagimes. Alpine ravines have the largest occurrence
and/or concentration @ipine herbaceous snowbank/riindalpine ravine shrub thicketommunities,
along with sizable patches bffack spruce - balsam fir krummholandmontane landslide barren and
thicket natural communities. This system is most distinche major, high-elevation, cirque-like ravines
with large snowpacks on the eastern side of theidRretial Range (Oakes Gulf, Tuckerman Ravine,
Huntington Ravine, and Great Gulf). These ravimege a classic bowl-shaped cirque headwall rimmed
by cliffs and rock slabs. The cliffs and slabs rhaydivided by landslide and avalanche gullieshwit
alpine rill streams running down the gullies. Stime the ravines are choked with taludpine
herbaceous snowbank/ricommunities are found along steep and wet rockieguat the bases of
headwalls, and on the wet brows of the ravine allowdneadwall. Alpine heath snowbanksccur where
deep snow lingers late into the growing seasoawdllg plants more typical of lower elevations to
survive in the alpine zoneHigh-elevation balsam fir forestan extend up from the ravine bottom and
onto the side-slopes, becoming shorter and scrubbi transitions to krummholz, heath - krummbholz
or other alpine/subalpine communities. A few ragimavesubalpine cold-air talus shrublandat their
base. In these communities, late-melting ice uhdge boulders supports stuntéidea mariana (black
spruce) and alpine plants well below treeline. iddravine systems are less distinct in smallerlawer
elevation ravines that have a higher proportiobla¢k spruce - balsam fir krummbholand scrubby
high-elevation balsam fir foresand smaller patches of the other diagnostic conitiean

Species listed below are specific to snowbank,ralline, or cliff habitats and thus are more fiegjuor
abundant in this system than in the more well d@hiconditions of the alpine tundra system, although
some are found in smaller isolated snowbank patohabong rills outside of ravine settings.

Diagnostic natural communities
» Alpine herbaceous snowbank/rill (S1)
« Alpine ravine shrub thicket (S1S2)
» Black spruce - balsam fir krummholz (S2S3)
¢ Montane landslide barren and thicket (S3S4)
» Alpine heath snowbank (S1S2)
* Subalpine cold-air talus shrubland (S1)
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Peripheral or occasional natural communities
e Labrador tea heath - krummbholz (S2)
e Subalpine sloping fen (S1)
* Moist alpine herb - heath meadow (S1)
e Sedge - rush - heath meadow (S1)

Associated natural community systems This system transitions to alpine tundra on nvee# drained
slopes and ridges above alpine ravines, and tediglation spruce - fir forest systems at lower
elevations.

Characteristic species

Plants abundant and concentrated in alpine Herbs

ravine/snowbank systems Solidago macrophylla (large-leaved goldenrod)
(snowbank, rill, ravine, and cliff habitats): Veratrum viride (American false hellebore)
Viola palustris (northern marsh violet)*

Arnica lanceolata (lance-leaved arnica)*
Oxyria digyna (mountain-sorrel)*

Epilobium hornemannii (Hornemann's willow-

Shrubs
Alnusviridis ssp.crispa (green alder)
Vaccinium cespitosum (dwarf blueberry)*

Salix argyrocarpa (Labrador willow)* herb)*
Salix planifolia (tea-leaved willow)* Shbbaldia procumbens (sibbaldia)*
Spiraea alba var.latifolia (meadowsweet) Saxifraga rivularis (alpine-brook saxifrage)*

Saxifraga cernua (nodding saxifrage)*

Saxifraga panicul ata ssp.neogaea (white
mountain saxifrage)*
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« Subalpine heath - krummholz/rocky bald system

Landscape settings exposed summits and ridges

Soils dry to moist, mostly very acidic, well drainetiaiow organic and/or coarse mineral soils (sand,
gravel) over bedrock or talus, with frequent rocltcoop exposures

Spatial pattern: small to large patch (<5—-200+ acres), irregutaration

Physiognomy sparsely vegetated to dwarf shrubland structitle patches of krummholz (stunted trees
< two meters tall)

Distribution : White Mountains and high elevations to the sdrdm about 3,000 to 4,900 ft. elevation

Description: This system occurs on summits and ridges frooug8,000 ft. to 4,900 ft. outside the
Presidential Range and Franconia Ridge. It isazttarized by one or, less frequently, both of e t
heath - krummholz communities and sometimgsalpine dwarf shrublandén more exposed areas. A
few peaks have extensive, sparsely-vegetated Hedxposures classified asbalpine rocky bald

The two heath - krummholz communities that are mhatjc of this system contain bilberry, cranberry,
and blueberry heaths joined by various mixturelsedfim groenlandicum (Labrador tea) andalmia
angustifolia (sheep laurel). Lichens are common and oftenddmin Heath - krummholz communities
occur as nearly pure dwarf shrublands (<10-15 #ijrntéemixtures of 20—60% krummholz. These
communities usually have substantial rock, taluayel, or stone exposure (>25%icea rubens (red
spruce) is among the krummholz-forming trees be3¢a®0 ft., andPicea mariana (black spruce) appears
above 3,500 ftBetula cordifolia (heart-leaved paper birch) aAbies balsamea (balsam fir) are found
throughout. Sheep laurel - Labrador tea heath - krummhabzcurs on peaks between 3,000 and 3,500
ft.; above this, sheep laurel, red spruce and apecies drop out, marking the transitiohaorador tea
heath - krummholz Typically, either one or the other of these hedtrummbholz communities is
present, probably due to the restricted elevatmge of the subalpine area on any given peak.

More exposed areas of this system on rocky or ¢jyasgbstrate correspond subalpine dwarf
shrubland (above 3,400 ft.) osubalpine rocky baldmostly <3,500 ft.) communities. Floristicallfet
subalpine dwarf shrublands intermediate between heath - krummbholz sedfje - rush - heath
communities; it lacks the abundance of sheep lauaddrador tea, and krummholz patches found intheat
- krummholz communitieand has a lower abundance @érex bigelowii (Bigelow's sedge)* anduncus
trifidus (highland rush) than found in tlsedge - rush - heatbommunity of higher elevations. It is
essentially a subalpine analoguesgéaige - rush - heath meadaanddiapensia shrublandcommunities.
It occurs in exposed settings with shallow or eplinisnow cover. Vegetation is typically dwarfe@@
cm in height) and dominated Bynpetrum spp. (crowberries), subalpinaccinium species, and
Sbbaldiopsistridentata (three-toothed cinquefoil). Higher elevation aktundra and alpine
ravine/snowbank species are absent or intermittethis system (see list under alpine tundra syktem

Diagnostic natural communities
e Subalpine dwarf shrubland (S2)
« Black spruce - balsam fir krummholz (S2S3)
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« Labrador tea heath - krummbholz (S2)
* Sheep laurel - Labrador tea heath - krummholz (S2)
e Subalpine rocky bald (S2)

Peripheral or occasional natural communities
« Diapensia shrubland (S1)
* Red spruce - heath - cinquefoil rocky ridge (S3S4)
* Montane heath woodland (S2)

Associated natural community systems Most examples of this system occur at the tdgsgher peaks
outside of the Presidential Range and FranconigeRidnd therefore do not transition to alpine teandr
systems. At lower elevations this system oftenditéons to montane rocky ridge systems or high-
elevation spruce - fir forest. In parts of the WH¥lountains, this system forms mosaics with
alpine/subalpine bogs that have collectively bederred to as “heath balds” (Fahey 1976; Doyle 1987
These “heath balds” occur mostly below 4,000 #vation on flat to gently sloping ridgetops of the
Mahoosuc, Carter-Moriah, and Baldface Ranges, avithw smaller examples found in several other
scattered locations.

Characteristic species

Species characteristic of both heath — Lichens
krummholz communities: Cladina rangiferina

Cladina alpestris

Krummbholz trees (<2 m height) Cetrariaislandica

Betula cordifolia (heart-leaved paper birch)

Abies balsamea (balsam fir) Species restricted to sheep laurel type:
Shrubs Picea rubens (red spruce)

Rhododendron groenlandicum (Labrador-tea) Kalmia angustifolia (sheep laurel)
Vaccinium uliginosum (alpine blueberry) Rhododendron canadense (rhodora)
Vaccinium vitis-idaea ssp.minus (mountain llex mucronata (mountain holly)
cranberry)

Vaccinium angustifolium (lowbush blueberry) Species restricted to Labrador tea type:
Vaccinium myrtilloides (velvet-leaved

blueberry)

Empetrum nigrum (black crowberry) Picea mariana (black spruce)

Empetrum atropurpureum (red crowberry)
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Subalpine dwarf shrubland

Shrubs
Vaccinium uliginosum (alpine blueberry)

Vaccinium vitis-idaea (mountain cranberry)
Vaccinium angustifolium (lowbush blueberry)

Sibbaldiopsistridentata (three-toothed
cinquefoil)

Empetrum nigrum (black crowberry)
Empetrum atropurpureum (red crowberry)
Rhododendron groenlandicum (Labrador-tea)
Diapensia lapponica (diapensia) (>3500 ft.)

Herbs

Occasional species:

Carex bigelowii (Bigelow's sedge)
Juncus trifidus (highland rush)

Solidago leiocarpa (Cutler’'s goldenrod)*

Lichens
Cladina rangiferina
Cetrariaislandica
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Subalpine rocky bald

Shrubs
Rhododendron canadense (rhodora)
Ilex mucronata (mountain holly)

Kalmia angustifolia (sheep laurel)

Vaccinium uliginosum (alpine blueberry)
Vaccinium vitis-idaea (mountain cranberry)
Vaccinium angustifolium (lowbush blueberry)

Sibbaldiopsistridentata (three-toothed
cinquefoil)

Empetrum nigrum (black crowberry)
Empetrum atropurpureum (red crowberry)
Rhododendron groenlandicum (Labrador-tea)

Herbs
Minuartia groenlandica (mountain sandplant)
Juncus trifidus (highland rush)

Lichens
Cladina rangiferina
Cetrariaislandica
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ROCKY RIDGES, CLIFFS, AND TALUSSLOPES

* Montane - subalpine cliff system

Landscape settingssteep outcrops on mountain side slopes
Soils dry to wet, acidic to circumneutral, turfy minkta organic substrates in cracks and on benches

Spatial pattern: steep outcrops (in excess of 65 degrees slog)aiehanging (<1-100+ acres);
irregular

Physiognomy sparsely vegetated to partially wooded

Distribution : mostly above 2,200 ft. elevation in the White Mtains and northward, and scattered in
adjacent subsections to the south

Description: Montane - subalpine cliffs in NH are generathyiid above 2,200 ft. in elevation and are
thus concentrated in the White Mountain region gpatingly at higher elevations elsewhere in theesta
The most common natural community in this systemasitane - subalpine acidic cliffwhich
dominates the entire area of many cliffdontane - subalpine circumneutral cliftommunities are
relatively uncommon within this system, and whesytdo occur they are often restricted to only ¢erta
zones of a cliff, with the remainder of the cliffreesponding tonontane - subalpine acidic cliff

Circumneutral conditions on cliffs can arise framotpossible sources: 1) where the matrix bedrock is
intermediate, mafic, calc-silicate, or carbonatarlyey; and/or 2) where groundwater passes through
fractured bedrock and transports base-catiortsetaliff face (particularly under overhangs) (Bgile
2001, Sperduto 2001, Sperduto 2002). These conditiypically occur as restricted zones on otherwis
acidic cliffs. Only a few cliffs in New Hampshireave close to uniformly circumneutral conditions
across the entire cliff face.

Seeps are relatively common in montane - subalgifiesystems. Typically they occupy relatively aln
areas but occasionally cover an acre or more ieneéxtThe plants that occur on cliff seeps are very
distinct from those that typify more dry or mesiiéf conditions; the difference is equivalent tatlseen
when going from a fen to an upland forest. Thegeafrom acidic to circumneutral conditions and are
indicated by wetland species.

Diagnostic natural communities
* Montane - subalpine acidic cliff (S4)
* Montane - subalpine circumneutral cliff (S2S3)

Peripheral or occasional natural communities
* Red spruce - heath - cinquefoil rocky ridge (S3Sdh less steep, slab portions of cliff system
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Associated natural community systemsCliff systems are often but not always associatid talus
systems; massive cliffs with little fracturing tendt to have much talus debris at their bases, agser
those with considerable fracturing do have talopess. Montane - subalpine cliffs are also fregyent
associated with montane rocky ridge and subalpé&athh krummbholz/rocky bald systems.

Characteristic species
Montane - subalpine acidic cliff

Picea rubens (red spruce)
Abies balsamea (balsam fir)

Sibbaldiopsistridentata (three-toothed
cinquefoil)

Juncus trifidus (highland rush)
Paronychia argyrocoma (silverling)*

Oclemena acuminata (sharp-toothed nodding-
aster)

Betula alleghaniensis (yellow birch)

On both montane and temperate acidic cliffs:

Deschampsia flexuosa (wavy hair grass)

Polypodium virginianum (rock polypody)
Cystopteristenuis (Mackay's fragile fern)
Cystopterisfragilis (fragile fern)

Montane - subalpine circumneutral cliff

Vascular plants
Campanula rotundifolia (Scotch bellflower)

Dryopteris fragrans (fragrant wood fern)*

Dasiphora floribunda (shrubby-cinquefoil)
Thuja occidentalis (northern white cedar)

Woodsiailvensis (rusty cliff fern)
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Bryophytes
Tortella tortuosa (moss)*

Gymnostomum aer uginosum (moss¥
Distichium capillaceum (moss¥
Myurella siberica (liverwort)*
Amphidium mougeotii (Mmoss¥

C?rflf both montane and temperate circumneutral
cliffs:

Asplenium trichomanes (maidenhair spleenwort)
Woodsiailvensis (rusty cliff fern)
Sambucus racemosa (red elderberry)

On seepy portions:

Acid seepage indicators:

Drosera rotundifolia (round-leaved sundew)
Houstonia caerulea (little bluet)

Viola spp. (violets)

Circaea alpina (small enchanter’s-nightshade)

Subacid to circumneutral seepage indicators:
Vascular plants

Trichophorum alpinum (alpine clubsedge)
Pinguicula vulgaris (violet butterwort)*
Woodsia glabella (smooth cliff fern)*

Bryophytes
Preissia quadrata (liverwort)*

Mnium thomsonii (moss)*
Cryptomnium hymenophylloides (moss)*
Conocephalum conicum (liverwort)
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Montane rocky ridge system

Landscape settingsoutcrops and shallow-to-bedrock areas on ridgesmits, and steep side slopes
Soils shallow, very acidic, organic and turfy mineradterials over bedrock

Spatial pattern: irregular and elliptically linear (along ridgesijth frequent outcrops (<5 — 100+ acres);
irregular zonation

Physiognomy woodland and sparse woodlands with trees, shaubs, and some herbs; sparsely
vegetated outcrop openings are embedded at asfiaé

Distribution : mid-elevations (1,400 ft.—) 2,000-3,500 ft. (-€&)9t.) in western and northern NH, most
abundant in the White Mountains

Description: Montane rocky ridges occur on outcrops and sehatb-bedrock ridges and summits at
mid-elevations in New Hampshire. Most are domiddtg some combination &ficea rubens (red

spruce) and/oPinusresinosa (red pine). Outcrops include cliff slabs, whigk ateep bedrock exposures
of less than 65 degree slope. The majority oftiona of this system occur between 2,000 and 3f600

in elevation, but can range from 1,400 and 3,90 fbcal conditions are suitable. These rockydsd,
summits, and slabs have a woodland to sparse wabdknopy structure (ranging from completely open
patches to thin forest cover >60%), much open lmdesposure, and one or more of the primary
diagnostic communities that overlap in their el@ratanges.Red pine rocky ridgesccur between
1,400-2,700 ft.red spruce - heath - cinquefoil rocky ridgéom 1,700-3,000 ft., anmiontane heath
woodlandsabove 2,500 ft. Many ridge, slab, and outcropseza characterized by some combination of
these diagnostic communities depending on the &tgveange or other ecological influences presént a
the site. Although many specific locations ongheund correspond definitively to one of these
communities, ambiguous transition areas are alsoram, where the primary species mix in various
combinations.Jack pine rocky ridgeeommunities occur at a few sites in the White Maung up to

about 3,900 ft. elevation.

Small cliffs are found in some examples of thigeys In contrast with montane rocky ridge systems,
temperate ridge - cliff - talus systems occuatdr elevations away from the White Mtns (mostly
<2,000 ft.) and are characterized by the preseh@uercusrubra (red oak) and, below 1,000 ft.,
Appalachian oaks and hickories. The temperateeriduiff - talus system also differs in the indlus of

a mixture of rocky ridge, cliff and talus commuadi

Diagnostic natural communities
* Red spruce - heath - cinquefoil rocky ridge (S3S4)
* Red pine rocky ridge (S2)
« Jack pine rocky ridge (S1)
* Montane heath woodland (S2)
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Peripheral or occasional natural communities

* Montane - subalpine acidic cliff (S4)

Associated natural community systems Downslope, this system sometimes transitiomadatane -
subalpine cliff, montane talus slope, temperatgeridcliff - talus, or rich temperate rocky woogstems.
Upslope (when it exists), this system transitiansubalpine heath - krummholz/rocky bald, northern
hardwood - conifer, or high-elevation spruce - finorthern hardwood) forest systems.

Characteristic species

Trees

Picea rubens (red spruce)

Pinusresinosa (red pine)

Pinus banksiana (jack pine)

Abies balsamea (balsam fir)

Betula cordifolia (heart-leaved paper birch)
Sorbus americana (American mountain-ash)
Sorbus decora (showy mountain-ash)

Shrubs

Vaccinium myrtilloides (velvet-leaf blueberry)
Rhododendron canadense (rhodora)
Amelanchier bartramiana (mountain shadbush)

Sibbaldiopsistridentata (three-toothed
cinquefoil)

Herbs

Solidago simplex ssp.randii var. monticola
(montane Rand’s goldenrod)

Paronychia argyrocoma (silverling)*

Piptatherum canadense (Canada mountain-rice
grass)*

Polygonum douglasii (Douglas' knotweed)*
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Species common to both montane and temperate
rocky ridges:

Vaccinium angustifolium (lowbush blueberry)
Deschampsia flexuosa (wavy hair grass)
Betula papyrifera (paper birch)

Maianthemum canadense (Canada-mayflower)
Kalmia angustifolia (sheep laurel)

Fteri)di um aquilinum ssp.latiusculum (bracken
ern

Gaultheria procumbens (eastern spicy-
wintergreen)
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* Montane talus slope system

Landscape settingsmost common below cliffs on steep, mid- to lows&rpe positions (concave or
neutral slope); occasionally found in deep taluggs or without a cliff

Soils variable soils including no soil development qreo talus; coarse to fine mineral colluvium
accumulation among talus boulders or in gullietgrofnixed with organic matter; with or without
shallow organic layer development

Spatial pattern: small to large patches (<1 to hundreds of ackes)ably shaped but often linear-
elliptical along base of cliff

Physiognomy woodlands, sparse woodlands, and open talustreiéls, herbs, shrubs, bryophytes, and/or
lichens

Distribution : mid to high elevations in the White Mtns (mostlyove 2,200 ft., occasionally as low as
1,500 ft.)

Description: Montane talus slopes are found at mid to higlvations in the White Mountains and are
characterized by spruce, fir, and various othethaon species. This system tends to have an open
woodland character, with frequent canopy gaps @heéh-dominated talus barren openings. Soll
development is variable on these slopes, and meistinditions range from dry to mesic. Larger
examples have giant talus blocks at their base laféimelting ice that produces a cold, moist
microclimate supporting alpine plants well beloegline. Most occurrences of this system are found
above 2,200 ft. elevation, but occasionally foundud to about 1,500 ft. This system includes a few
lower elevation “talus gorges” such as Ice Gulct Bevil's Hopyard. Talus areas that are completely
forested with no openings or woodland structurdikedy to be better classified as rocky examplés o
sugar maple - beech - yellow birch forekigh-elevation spruce - fir forestor northern hardwood -
spruce - fir forestnatural communities.

The most frequent communitgifch - mountain maple wooded tallisn this system has a sparse canopy
of birches Betula spp.) and has a patchy understory of shrubs atd h8pruce - moss wooded talus
forms on colder sites, such as north-facing slgmesgorges, and includes an overstory of conifees o
dense carpets of bryophyteSubalpine cold-air talus shrublandsorrespond to talus areas with large,
ice-cooled boulders where the microclimate supduesk and red spruce, heaths and evergreen shrubs,
and lichen and mosses characteristic of alpinensantane habitats. Mosses and lichens are abubdant
not well documented to the species level. Herbagspecies are notably sparse or absent. Little is
specifically documented about the biotariontane lichen talus barrensut crustose, umbillicate, and
foliose lichens are prominent.

Diagnostic natural communities
« Birch - mountain maple wooded talus (S3)
e Spruce - moss wooded tal{(&2S3)
e Subalpine cold-air talus shrubland (S1)
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« Montane lichen talus barren (S3)

* Montane landslide barren and thicket (S3S4)

Associated natural community systems Montane talus slopes are often, but not alwiys)d below

montane - subalpine cliff systems, and surroungeeither northern hardwood or high-elevation spruce

fir forest systems.

Characteristic species

Birch - mountain maple wooded talus

Trees and tall shrubs

Betula papyrifera (paper birch)

Betula cordifolia (heart-leaved paper birch)
Betula alleghaniensis (yellow birch)

Sorbus americana (American mountain-ash)
Sorbus decora (showy mountain-ash)

Acer spicatum (mountain maple)

Herbs, short shrubs, and vines

Polypodium virginianum (rock polypody)
Vaccinium angustifolium (lowbush blueberry)
Vaccinium myrtill oides (velvet-leaf blueberry)
Ribes glandulosum (skunk currant)
Deschampsia flexuosa (wavy hair grass)

Solidago simplex ssp.randii var. monticola
(montane Rand’s goldenrod)

Juncus trifidus (highland rush)
Parthenocissus quinquefolia (Virginia-creeper)
Fallopia cilinodis (fringed bindweed)

Spruce - moss wooded tatus
Trees:

Picea rubens (red spruce)
Abies balsamea (balsam fir)
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Shrubs and herbs
Rhododendron groenlandicum (Labrador-tea)

Gaultheria hispidula (creeping spicy-
wintergreen)

Vaccinium myrtilloides (velvet-leaf blueberry)
Oxalis montana (northern wood sorrel)
Clintonia borealis (yellow bluebead-lily)

Non-vascular
Mosses and liverworts abundant

Subalpine cold-air talus shrubland

Dwarf shrubs

Rhododendron groenlandicum (Labrador-tea)
Kalmia angustifolia (sheep laurel)

Empetrum nigrum (black crowberry)
Empetrum atropurpureum (red crowberry)
Vaccinium vitis-idaea (mountain cranberry)
Vaccinium uliginosum (alpine blueberry)
Vaccinium myrtill oides (velvet-leaf blueberry)
Vaccinium angustifolium (lowbush blueberry)
Rhododendron canadense (rhodora)

Gaultheria hispidula (creeping spicy-
wintergreen)

Non-vascular

Mosses and liverworts abundant Crustose,
umbillicate, and foliose lichens abundant
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. Temperate ridge - cliff - talus system

Landscape settings:steep slopes and ridges with exposed bedrock—q#catiffs, and talus

Soils: variable soils; little to no soil development oreagalus, cliffs, and rock outcrops;
variable organic development or coarse to fine nainsoil colluvium among talus boulders or in
gullies; mostly shallow, draughty, acidic soilsriatges and slopes

Spatial pattern: elliptical to irregularly linear along steep slopentours (1-50+ acres)

Physiognomy: mosaic of sparsely vegetated barrens on talufs alifd outcrops, and woodlands
and sparse woodlands on talus and dry slopes

Distribution: Mostly below 2,200 ft. elevation, primarily in sbetrn and central New
Hampshire

Description: This system is found on steep slopes and adjaoeky ridges at elevations below
2200 ft., primarily in southern and central New Hesire. It typically expresses itself as a
complex mosaic of rocky woodlands, rock outcrofiffscand talus slopes with an abundance of
oaks, pitch or white pines, and other temperateigpe Rocky ridge communities typically
occupy ridgetops and upper slopes and have a wubdlasparse woodland structure with
extensive bedrock exposure. These bedrock out@nopale slabs with less than 65 degree
slopes. Slabs with slopes greater than 65 degreedassified akemperate acidic cliffs Where
erosion of cliffs and slabs produces accumulatafiarge boulders, talus communities are
formed. These includemperate lichen talus barrensvhich are lichen-dominated boulder
fields with little vascular plant cover, and woodatlis communities such esd oak - black

birch wooded taluswhich generally have an open woodland structiv@oded talus
communities have variable and patchy understofi¢éalshrubs, herbs, vines, aRdlypodium
virginianum (rock polypody) on boulders depending on local development. Large talus
slopes with big boulders can produce a cold midirnate created by late melting ice which
supports species with more northern affinitieshsag red spruce or mountain ash.

At elevations below 1,000 ft., species of Appalaohilistribution are common, such@ugercus

alba (white oak),Quercus velutina (black oak)Quercus montana (chestnut oak}inusrigida

(pitch pine), andCarya spp. (hickories).Quercus rubra (red oak) andPinus strobus (white pine)
are also common in these areas. Sites with Appi@acommunities such @gppalachian oak -
pine rocky ridgeandchestnut oak forest/woodlandre generally restricted to the southern tier of
the state. Above 1,000 ft. elevation, Appalaclsipacies disappear afuiercus rubra (red oak)

is often the dominant tree in rocky woods and agrdted talus communities. Dry-site species
dominate the understory, including an abundand#usfberries, huckleberries, grasses and
sedges, and lichens.

At higher elevations in the mountains, this sysiemeplaced by the montane rocky ridge system,
montane talus slope system, and/or montane - dnbatfiff system. Large montane ridges,

cliffs and talus slopes in the mountains are di@sbas independent systems because they are
considerably larger and support more diverse caxeglef communities than their temperate
counterparts. These systems are differentiated fh@ temperate system by the presence of
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communities dominated Ricea rubens (red spruce) and/dtinus resinosa (red pine), and the
absence oQuercusrubra (red oak).

Diagnostic natural communities:

. Appalachian oak - pine rocky ridge (S3)

. Chestnut oak forest/woodland (S1S2)

. Red oak - pine rocky ridge (S3S4)

. Pitch pine rocky ridge (S1)

. Circumneutral rocky ridge (S1)

. Red oak - black birch wooded talus (S3S4)
. Appalachian wooded talus (S1S2)

. Temperate lichen talus barren (S2S3)

. Temperate acidic cliff (S4)

. Temperate circumneutral cliff (S2)

Peripheral or occasional natural communities:

. Dry red oak - white pine forest (S3S4)
. Red oak - ironwood - Pennsylvania sedge woodlagjl (S
. Dry Appalachian oak forest (S3)

Associated natural community systems:This system represents the combination of three
system types described in the 2005 systems cleatsifin — Appalachian oak rocky ridge system,
temperate acidic talus system, and temperatesgfiffem — and red oak - pine rocky ridges,
previously included in the montane rocky ridge egst Individual rocky ridge, cliff or talus
landscape settings at lower elevations rarely oatgystem-level scales that support more than 1
or 2 natural community types. However, systemilesenplexes of communities are found
where ridge, cliff, and talus formations co-occusiagle sites (or at least two out of three). In
these circumstances, each setting may only coataror two communities, but collectively form
repeating assemblages of 3-6 communities.

In the mountains, the montane rocky ridge systeontame - subalpine cliff system, and montane
talus slope system remain separate, as they tesatto at larger scales and with a greater
diversity of communities, meriting their systemtsta Ridge, cliff, and talus examples that
support more mineral-rich conditions over significareas are classified as separate systems due
to the distinctly different assemblage of commusiti
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Characteristic species:

Trees

Quercusrubra (red oak)
Quercus alba (white oak)
Quercus velutina (black oak)
Quercus montana (chestnut oak)
Quercusilicifolia (scrub oak)
Carya spp. (hickories)

Pinus strobus (white pine)
Pinusrigida (pitch pine)

Betula lenta (cherry birch)
Ostrya virginiana (ironwood)
Acer spicatum (mountain maple)

Shrubs and vines (lianas)
Vaccinium pallidum (hillside blueberry)
Gaylussacia baccata (black huckleberry)

Juni per us communis var. depressa (common
juniper)

Comptonia peregrina (sweet-fern)
Arctostaphylos uva-ursi (red bearberry)
Hamamelis virginiana (American witch-hazel)
Rubus spp. (raspberries and blackberries)
Sambucus racemosa (red elderberry)

Fallopia cilinodis (fringed bindweed)
Parthenocissus quinquefolia (Virginia-creeper)
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Herbs

Aureolaria pedicularia var.intercedens
(intervening fern-leaved false foxglove)

Solidago odora (licorice goldenrod)*
Schizachyrium scoparium (little bluestem)
Deschampsia flexuosa (wavy hair grass)
Polypodium virginianum (rock polypody)
Dryopteris marginalis (marginal wood fern)
Maianthemum canadense (Canada-mayflower)
Aralia nudicaulis (wild sarsaparilla)
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SAND PLAINS (WITH A HISTORY OF FREQUENT FIRE)

» Pitch pine sand plain system

Landscape settingslowland, valley bottom settings with extensivadand gravel deposits derived
from glacio-fluvial meltwaters [outwash plains,icentact features (eskers, kames), and ancient rive
deltas and terraces]

Soils Excessively well drained sands and gravels witldest duff accumulation due to frequent fire
Spatial pattern: small to large patches (10-1,000 acres)

Physiognomy woodlands with tall shrub, dwarf shrub, and graeid dominated openings; successional
to forest in the absence of fire

Distribution : central and southern NH

Description: This system occurs primarily on droughty, exoedg well drained soils in central and
southern New Hampshire and is best developed oaxtiemsive sand plain areas of the Ossipee and
lower Merrimack River Valley regions. These aragscharacterized by a regime of frequent historic
fires and indicated bRinusrigida (pitch pine),Quercusilicifolia (scrub oak), other fire-maintained plant
species as well as numerous Lepidoptera that digatds to these plants. The central natural conityu
of this systempitch pine - scrub oak woodlandorms a discontinuous canopy with dense shruérlaf/
scrub oak and low heaths. Several successionalianatbance-related expressions can be present,
including scrub oak thickets, pockets of pitch dimeest, grassy openings, and heath barrens.id=ire
important for maintaining community structure, dyries, and composition (floristic and faunaBitch
pine - scrub oak woodlandsequire fire to return at intervals of 50-100 yetr maintain community
composition. Logging history also influences cansfructure, and in combination with fire history,
explains much of the compositional variation seethis system. Other natural communities are
characteristic in the larger mosaic, particulanlyortions of the sand plain that have had lespifrat

fire return intervals (i.e., areas more isolatenrfthe most frequently burned areas) or thoseoit@ir on
more mesic sandy soils (i.e., those adjacent tysior wetlands). These communities inclodeed

pine - red oak woodlanded pine - white pine forestandpitch pine - Appalachian oak - heath forest

Diagnostic natural communities
* Pitch pine - scrub oak woodland (S1S2)

Primarily found in the Ossipee region
* Mixed pine - red oak woodland (S1S2)
* Red pine - white pine forest (S3)
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Primarily found in the Merrimack River Valley (andastal regions)

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

Peripheral or occasional natural communities
* Dry red oak - white pine forest (S3S4)
» Dry Appalachian oak forest (S3)
e Dry river bluff (S3)
« Pitch pine - heath swamp (S1S2)

* Red maple - pitch pine - cinnamon fern forest (§1S2

Associated natural community systems This system is commonly interspersed with opeatland
systems where sand plains intersect the water.ta#éle hole bog, poor level fen/bog, and medium
level fen systems are most common in these landscap central NH, pitch pine sand plain systems
transition to hemlock - hardwood - pine forest egsbn adjacent sand plain or till settings with(oioa
less frequent) fire history. In southern partshef state it transitions to Appalachian oak - forest
system on till or sand plain settings with lesg|frent fire histories.

Characteristic species

Frequent species of tipitch pine - scrub oak
woodland

Primarily sand plain species:

Pinusrigida (pitch pine)

Quercusilicifolia (scrub oak)

Ceanothus americanus (New Jersey redroot)
Quercus prinoides (dwarf chestnut oak)

Piptatherum pungens (short-awned mountain-
rice grass)

Lespedeza capitata (round-headed bush-clover)
Digitaria cognata (fall crabgrass)

Lechea spp. (pinweeds)

Crocanthemum canadense (Canada frostweed)
lonactis linariifolia (flax-leaved stiff-aster)
Carex tonsa (shaved sedge)

Hudsonia ericoides (golden heather)*

Liatris novae-angliae (northern blazing star)*
Lupinus perennis (wild lupine)*

Asclepias amplexicaulis (clasping milkweed)*
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Cyperus lupulinus var. macilentus (Great Plains
flatsedge)

Other common to occasional species:

Vaccinium angustifolium (lowbush blueberry)
Vaccinium pallidum (hillside blueberry)

Apocynum androsaemifolium (spreading
dogbane)

Carex lucorum (Blue Ridge sedge)

Comandra umbellata (bastard-toadflax)
Oryzopsis asperifolia (white-grained rice grass)
Schizachyrium scoparium (little bluestem)

Fteri)di um aquilinum ssp.latiusculum (bracken
ern

Comptonia peregrina (sweet-fern)
Pinus strobus (white pine)

Betula populifolia (gray birch)
Quercusrubra (red oak)

Quercus velutina (black oak)
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Frequent species of theixed pine - red oak Shrubs

woodland Vaccinium angustifolium (lowbush blueberry)
Vaccinium pallidum (hillside blueberry)
Comptonia peregrina (sweet-fern)
Quercusilicifolia (scrub oak) — low abundance
Kalmia angustifolia (sheep laurel)

Trees

Pinusresinosa (red pine)
Pinus strobus (white pine)
Pinusrigida (pitch pine)

Quercus rubra (red oak) Herbs

Oryzopsis asperifolia (white-grained rice grass)

Fteri)di um aquilinum ssp.latiusculum (bracken
ern
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COASTAL SAND DUNESAND ROCKY SHORES

e Coastal sand dune system

Landscape settingscoastal strands between ocean and estuarindadugystems
Soils shifting sands

Spatial pattern: small patch (1-20 acres); typically linear zopagallel to the shoreline with fore-dune
and back-dune zones

Physiognomy grassland, herbaceous, dwarf shrubland, shrupsmdb thicket, forest/woodland

Distribution : limited to Seabrook

Description: Coastal dune systems occur in areas with spiftand associated with the immediate
coastal environment. Several community types epord to four broad zones: sandy shore, foredune,
interdune, and backdune. The two primary phygicatesses that produce these different zones aird th
corresponding communities are (1) the degree absx@ to or protection from on-shore winds and
therefore degree of sand stabilization, and (2)mrsoisture. The sandy shore is most exposed tdswin
and the occasional storm surge, and is a relatflaglarea in front of the dune. The foredunehis nost
exposed portion of the dune to onshore winds alday and is typically dominated Bynmophila
breviligulata (American beach grass)* with few other specieie ihterdune is usually dominated by
beach grass with a broader diversity of speciesreNdrotected portions of the dune (backdune) are
characterized by forests and woodlands, shrubétscland interdunal swales. There are no intawt du
systems remaining in New Hampshire. The Dunesab®ok is the largest dune remnant; several
smaller ones are scattered along the heavily dpgdlooast.

Themaritime sandy beacbccupies the sandy shore zone. Vegetation isragtyesparse, and consists
of a few succulent plants amidst bare saBdach grass grasslandse typically found on the foredune
and other dune areas with actively shifting salmdNH’s only remaining example, most of the foredun
has been destroyed by development. This commuordtyalso occur as a narrow strand of vegetation
along the shore away from intact dune areammophila breviligulata (American beach grags)the
dominant species, creates extensive colonies ®adprg underground stems called rhizont&sgidago
sempervirens (seaside goldenrod) ahtlidsonia tomentosa (hairy hudsonia) can also be abundant. The
low-growing shrub hairy hudsonia is the dominarmgcps of thdnudsonia maritime shrublandwhich
dominates portions of the interdunBayberry - beach plum maritime shrublandse short to moderate
height shrub thickets found in the backdune aredirmasmall, protected hollows in the interdunen®a
soils are a bit more stable than those found ifdredune and exposed areas of the interdQuastal
interdunal marsh/swalés a fresh water wetland community found in saneprdssions between sand
dunes.Dominants vary from swale to swale but incliecinium macrocarpon (large cranberry) and
Juncus balticus ssp.littoralis (Baltic rush). Coastal shoreline strand/swale a sparsely vegetated upper
intertidal community that can be found on backdsaedy depressions and channels bordering salt
marshes. This community is flooded less than daily is often characterized by plant stems and othe
detritus washed in on the higher tides and covaringh of the substrate surface. These upperinfebrt
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areas form either large patches or narrow straluag gorotected low-energy shorelines and are ingmort
habitat for various arthropods, shore birds, ahémoanimals and are sparsely vegetated by halaphyti
herbs.

Diagnostic natural communities
e Maritime sandy beach (S1)
» Beach grass grassland (S1)
¢ Hudsonia maritime shrubland (S1)
e Bayberry - beach plum maritime shrubland (S1)
e Maritime wooded dune (S1)
¢ Coastal interdunal marsh/swale (S1)

Peripheral or occasional natural communities
» Coastal shoreline strand/swale (S2)

Associated natural community systems Coastal sand dunes are typically sandwicheddmtvgalt
marsh systems and open, wave-racked beaches onrtiegliate ocean shoreline.

Characteristic species

Beach grass grassland Bayberry - beach plum maritime shrubland
Ammophila breviligulata (American beach Shrubs
grass

Morella caroliniensis (small bayberry)
Prunus maritima (beach plum)
Toxicodendron radicans (poison-ivy)
Rosa virginiana (Virginia rose)

Solidago sempervirens (seaside goldenrod)
Hudsonia tomentosa (hairy hudsonia)*
Danthonia spicata (poverty oatgrass)
Schizachyrium scoparium (little bluestem)

Lathyrus japonicus var. maritimus (beach
vetchling)

Lechea maritima (beach pinweed)

Bayberry - beach plunfcont.):

Polygonum articulatum (coastal jointed Herbs

knotweed) Oenothera perennis (little evening-primrose)

Cyperus lupulinus var. macilentus (Great Plains Achillea millefolium ssp.lanulosa (common

flatsedge) yarrow)

Aristida tubercul osa (seaside threeawn)* Fallopia scandens (climbing bindweed)

Cyperusgrayi (Gray's umbrella sedge) Artemisia campestris ssp.caudata (field
wormwood¥
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Coastal interdunal marsh/swale Herbs

Juncus balticus ssp.littoralis (Baltic rush)
Shrubs Triadenum virginicum (Virginia marsh-St.
. John’s-wort)
Vaccinium macrocarpon (large cranberry)
Aronia floribunda (purple chokeberry)
Ilex verticillata (common winterberry)

Toxicodendron radicans (poison-ivy)
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e Maritime rocky shore system

Landscape settingsoffshore islands

Soils Well to somewhat excessively well drained, thofissover bedrock and in cracks in outcrop
Spatial pattern: small patch (<5-100+ acres); zonation paralledhtoreline

Physiognomy shrub thickets, and sparsely vegetated rockyebarand intertidal areas

Distribution : Isles of Shoals

Description: This system occurs in small, exposed, remnamiyretretches along the mainland and on
the Isles of Shoals in the Atlantic Ocean off thmsN\Hampshire coast. An intact example only ocours
the Shoals, several small islands set six mileshoffe where they are more exposed to and battgred b
the maritime environment (e.g., salt spray, guaraye action, tides, and exposure to sun and wiat) t
most nearby mainland rocky shorelines. The mastepted areas on larger islands and mainland
shorelines are more wooded and support a mosai@aifime shrub thicketandcoastal rocky headland
communities. The latter community has a woodldnecture (25—-60% tree cover) dominated by
Juniperus virginiana (eastern red cedar) aMjrica pensylvanica (northern bayberry).

Depending on degree of exposure,ieitime shrub thicketconsists of short (mostly less than 1 m) to
tall (mostly 1-2.5 m) shrub thickets occurring levagld of the most exposed rocky shorelines. These
thickets are dominated by shrubs and stunted wibs lower abundance of understory herbs. The
interior of smaller islands or portions of largslands with seabird nesting colonies suppuatitime
meadows This community is invariably linked to seabirelsting colonies, as guano deposition from
gulls and cormorants plays a significant role irintaning species composition and structure.

Maritime rocky barrers lie betweemaritime meadow®r maritime shrub thicketsat higher elevations
andintertidal rocky shoresat lower elevations. These exposed rocky baiiexms a sparse cover of
herbs and even fewer shrubs that creep down fremshtub thicket above into protected crevicestlelit
soil and wind-driven salt spray limit plant growgh the exposed bedrock. Small depressions witlisn t
community holdorackish water poolgharacterized by salt tolerant herbs.

Intertidal rocky shoresarefound from the supra-littoral (splash) zone dowh® shore expose at low
tide. They are exposed to wave action, tides vameh the tides are drawn down, sun and wind. These
environmental factors have a strong influence @tigs composition and zonation. Vascular plant
species are absent. Non-vascular species includegbeen algae and lichens in the supra-littandl a
high littoral zones and several species of macesalg the middle and lower intertidal zones.
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Diagnostic natural communities
* Intertidal rocky shore (S1)
e Maritime rocky barren (S1)
e Brackish water pool (S1)
« Maritime cobble beach (S1)
e Maritime meadow (S1)
« Maritime shrub thicket (S1)

Peripheral or occasional natural communities

e Coastal salt pond meadow marsh (S1)
» Coastal salt pond emergent marsh (S1)

e Coastal salt pond flat (S1)
» Coastal shoreline strand/swale (S2)

» Short graminoid - forb meadow marsh/mudflat (S4)
« Highbush blueberry - winterberry shrub thicket (S4)

e Coastal rocky headland (S1)

Associated natural community systems This system occurs on the Isles of Shoals arsdniaill,
exposed, partially-intact stretches along the raaithishore.

Characteristic species

Maritime shrub thicket

Short and tall shrub thickets:

Abundant shrubs

Moréella caroliniensis (small bayberry)
Aronia floribunda (purple chokeberry)
Aronia melanocarpa (black chokeberry)
Toxicodendron radicans (poison-ivy)
Rosa virginiana (Virginia rose)
Amelanchier spicata (dwarf shadbush)
Other occasional species
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Achillea millefolium ssp.lanulosa (common
yarrow)

Festuca rubra ssp.pruinosa (frosty red fescue)

Symphyotrichum novi-belgii (New York
American-aster)

Sedum sp. (stonecrops)

Sibbaldiopsistridentata (three-toothed
cinquefoil)

Agrostis capillaris (Rhode Island bentgrass)
Fallopia scandens (climbing bindweed)
Prunus maritima (beach plum)
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Tall shrub thickets (additional species):

Shrubs

Amelanchier canadensis (eastern shadbush)
Parthenocissus quinquefolia (Virginia-creeper)
Rosa rugosa (beach rose)

Rubus allegheniensis (common blackberry)

Rubus idaeus ssp.strigosus (strigose red
raspberry)

Prunus serotina (black cherry)
Acer rubrum (red maple)

Ilex verticillata (common winterberry) — dom. in
low wet swales

Herbs

Agrostis capillaris (Rhode Island bentgrass)
Anthoxanthum odoratum (large sweet grass)
Elymus repens (creeping wild-rye)

Poa pratensis (Kentucky blue grass)

Poa compressa (flat-stemmed blue grass)
Fragaria virginiana ssp.virginiana (common
strawberry)

Maianthemum stellatum (star-like false
Solomon’s-seal).
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Maritime rocky barren

Herbs

Solidago sempervirens (seaside goldenrod)
Juncus gerardii (saltmarsh rush)

Festuca rubra (red fescue)

Symphyotrichum subulatum (annual saltmarsh
American-aster)

Achillea millefolium ssp.lanulosa (common
yarrow)

Toxicodendron radicans (poison-ivy)

Dwarf shrubs
Morella caroliniensis (small bayberry)

Small embedded fresh to brackish water
depressions:

Lemna minor (common duckweed)

Persicaria hydropiper (water-pepper
smartweed

Persicaria punctata (dotted smartweed)
Scutellaria galericulata (hooded skullcap)
Irisversicolor (blue iris)

Lycopus uniflorus (northern water-horehound)
Typha latifolia (broad-leaved cat-tail)
Schoenoplectus pungens (three-square bulrush)

Bolboschoenus robustus (sea-coast tuber-
bulrush)

Eleocharis uniglumis (one-glumed spikesedge)*

Argentina egedii ssp.groenlandica (coastal
silverweed

Lythrum hyssopifalia (hyssop-leaved loosestrife)
Juncus gerardii (saltmarsh rush)
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PRIMARILY FOREST AND WOODLAND SYSTEMS ON TILL , FLUVIAL , TALUS, OR ROCKY SUBSTRATES

MATRIX FORESTS (ON TILL, SAND PLAIN, AND OTHER FLUVIAL MATERIALSWI TH AN INFREQUENT FIRE

HISTORY)

The forests in this section dominate most of Newnpishire’s landscape. Most of the forests of New
Hampshire are characteristic of the nutrient-pawt ef the spectrum, primarily due to the promineofce
granitic bedrock and glacial till that is low inmeiral nutrient content. The more common forestesys
described here are characterized by a broad rdngeisture regimes and substrates including dry to
mesic conditions, glacial till, fluvial river teras, sand plains that are not burned frequenttyeaen
stabilized talus areas that are not enriched on cpaopied. Enriched hardwood forests are distinct
among NH forests and are described as separarsysiThe other upland systems (described above)
occupy unusual settings embedded as small or [Epdes within the more common forest mosaic:
alpine summits, rocky balds, cliffs and talus,-tinrned sand plains, and those found on New
Hampshire’s short but distinct coastline.

The five major forest systems described for New pistmire relate closely to continental and regional-
scale vegetation patterns. At the continentalksdabad climatic regions define areas with similar
vegetation. The boreal forest and eastern temgéoedst regions are the two North American climate
regions that relate most closely to New Hampshii@’ssts. The boreal forest region is a subarctic
conifer foresthat dominates the polar regions of North Amerita,ope, and Asia. The eastern
temperate forest region covers much of easterrhNaorterica south of the boreal forest. These regjion
can be divided into smaller units based on theilligion patterns shared by many species that are
centered in different parts of the region.

New Hampshire sits at the cross-roads between theselimate regions. In New Hampshire, forests
dominated by boreal species occur from the WhiteiMains northward. Characteristic boreal species
include balsam fir, black spruce, paper birch,Haand quaking aspen. Numerous species in New
Hampshire are restricted to the southeastern poofithe boreal forest, or occupy the transitionezo
between boreal forests and eastern deciduous $pnestuding red spruce, red pine, and northerrtevhi
cedar. The middle and lower elevation forestsoilve?, 400 ft.) of central and southern New Hampshire
are characterized by the presence of eastern tatederest species. Hemlock, yellow birch, whiteep
sugar maple, American beech, red maple, and blaetycoccur throughout the state. Southern New
Hampshire marks the transition to the so-calledra€hardwood or Appalachian oak region, where
forests are dominated by oaks, hickories, and paissless beech and hemlock than in central New
Hampshire.

We describe five matrix forest systems in New Hamrgs The forests of northern New Hampshire and
higher elevations of central and western parthefstate are divided into three systems: lowlamdcsp-

fir forest/swamp, high-elevation spruce - fir, aratthern hardwood - conifer forest systems. Thedis

of central and southern New Hampshire and low ¢lews in major mountain valleys to the north
correspond to two matrix forest systems: an odke forest system centered to the south and a to&mlo
hardwood - pine forest system. The latter typeetimnsitional forest that marks a “tension zoretileen
oak - pine forests to the south and lower elevatanmd northern hardwood forests to the north or at
higher elevations. This approach is consistert witll-established forest-region patterns descriped
others (i.e., Westveld 1956; Cogbill 2002), butisre specific in terms of the groups of natural
communities that comprise the systems that chaiaetdhese major regions.
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* Lowland spruce - fir forest/swamp system

Landscape settingsvalley bottoms, lowland flats, and lake basins

Soils mostly on moderately well to poorly drained gtafiuvial and firm till mineral soils (sand to silt
loams, sometimes gravelly), less frequently onéails may contain inclusions of well and very plyo
drained soils; generally weakly minerotrophic, &cid

Spatial pattern: large patch to extensive (5—-500+ acres); linedrbad-linear or irregular; further south,
occurs in more isolated small patches; internahtion of communities typically relates to soil chage

Physiognomy forest to woodland

Distribution : well developed and most common north of the Wlitaintains from 1,000-2,500 ft.; less
frequent in the White Mountains; infrequent in thgher valley bottoms south of the mountains

Description: This system is a mosaic loiwland spruce - fir forestindred spruce swampommunities
that occur on mineral soils. In northern New Hahmgs these communities intergrade in complex ways
on the ground with various expressions ranging inéstm well or moderately well drained upland
forests to poorly or very poorly drained swampsm8what poorly drained soils are intermediate and
very common. The average condition for red spaweamps is acidic and poorly drained, with shallow,
well decomposed organic soils (10—40 cm) over sandjlty mineral soil. These systems often gratde
the very poorly drained end of the spectrum tolomruce peat swamps. In the White Mountains and i
other moderate elevation mineral swamp settinggevtiee gradient is not as graduakl spruce swamp
can be the primary community with an abrupt tramsito a narrow spruce - fir forest border or direc
transition to hardwood forest or high-elevationug-fir systems. Thus, it is more minerotrophirth
black spruce peat swamps, but less so than nort¥tétae cedar or montane/near-boreal hardwood-
conifer minerotrophic swamps.

Lowland spruce - fir foresthave a well-developed conifer canopy, a sparksttalib understory, sparse
to moderate cover of ferns and dwarf shrubs, andienabe to high cover of bryophytes.

Diagnostic natural communities
* Lowland spruce - fir forest (S3)
* Red spruce swamp (S3)
* Montane black spruce - red spruce forest (S1)

Associated natural community systemsBlack spruce peat swamp systems occur on adjaeent v
poorly drained peat soils. In more minerotroplttisgs this system can be adjacent and transitton
northern white cedar or montane/near-boreal hardveomifer minerotrophic swamps. Upslope, lowland
spruce - fir forest/swamps typically transitiomimrthern hardwood - conifer systems. The transitio

red spruce swamp is marked by well-developed hurkmbollow topography with wet hollows and
higher cover of cinnamon fern and bryophytes.
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Characteristic species

Lowland spruce - fir forest

Trees and tall shrubs

Picea rubens (red spruce) — dom.

Abies balsamea (balsam fir) — dom.

Betula papyrifera (paper birch) — com.
Betula alleghaniensis (yellow birch) — com.

Betula cordifolia (heart-leaved paper birch) —
occ.

Picea glauca (white spruce) — occ.

Picea mariana (black spruce) — occ.

Sorbus decora (showy mountain-ash)
Sorbus americana (American mountain-ash)
Ilex mucronata (mountain holly)

Dwarf shrubs
Chamaepericlymenum canadense (bunchberry)

Linnaea borealis ssp.americana (American
twinflower)

Amelanchier bartramiana (mountain shadbush)
Coptistrifolia (three-leaved goldthread)
Vaccinium myrtill oides (velvet-leaf blueberry)

Gaultheria hispidula (creeping spicy-
wintergreen)

Herbs
Dryopteris campyloptera (mountain wood fern)
Dryopterisintermedia (evergreen wood fern)

Neottia cordata (heart-leaved twayblade)*
—moist or seepy areas

Neottia convallarioides (broad-leaved
twayblade)* —moist or seepy areas

NH Natural Heritage Bureau

Bryophytes
Bazzania trilobata (liverwort)

Dicranum scoparium (moss)
Hypnum curvifolium (moss)
Pleurozium schreberi (moss)
Ptilium crista-castrensis (moss)
Brotherdla recurvans (moss)
Bazzania denudate (liverwort)
Scapania nemoria (liverwort)
Drepanocladus uncinatus (moss)
Pohlia nutans (moss)

Sohagnum russowii (peat moss)
Sohagnum girgenshonii (peat moss)

Occasional species absent or uncommon in the
high elevation spruce - fir:

Aralia nudicaulis (wild sarsaparilla)

Acer pensylvanicum (striped maple)

Trillium erectum (red wakerobin)

Tiarella cordifolia (foam-flower)

Picea glauca (white spruce)

Osmundastrum cinnamomeum (cinnamon fern)
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« High-elevation spruce - fir forest system

Landscape settingsmountain side-slopes
Soils mostly loose and firm cryic tills; also on stabéd talus

Spatial pattern: large patch to matrix (<10-1,000+ acres); irragghapes along mountain tops and
ridges

Physiognomy forest

Distribution : generally from 2,500-4,500 ft.; lower on sidepgls with poor, rocky soils

Description: This system corresponds to ®ieea rubens (red spruce) anébies balsamea (balsam fir)
dominated forests of higher elevation mountainsdémw Hampshire between 2,500 and 4,500 ft. (locally
higher and lower). There are two dominant comniesin this systermhigh-elevation spruce - fir forest
that occurs mostly between 2,500-3,500 ft., lsigti-elevation balsam fir foresthat occurs from about
3,500—4,500 ft. This system occurs locally loweridlges and other rocky or infertile sites, anchlty
higher on relatively protected sites (e.g., ravingso ca. 5,200 ft.).

High-elevation balsam fir foresbccurs below the krummholz zone and is dominayeliabsam fir with
little or no red spruce and leBstula cordifolia (heart-leaved paper birch) than at lower elevationThis
community can form patches of wind-induced morgtitown as “fir-waves.” Fir waves are linear
patches of blow-down or standing dead trees orilepéependicular to the prevailing wind, and arrahge
in a progression of waves of different ages of ltegyregeneration adjacent to one another. A comm
theory suggests that the trees primarily die froendeath of needles and roots due to chronic vinedss

Thehigh-elevation spruce - fir foresbccurs at lower elevations and typically contaigt spruce, balsam
fir, andBetula cordifolia (heartleaf birch). The specific composition aégh forests is much influenced
by the disturbance history and to a lesser extgsbis and elevations within the zone.

The transition from the high-elevation spruce fdirest system to northern hardwood - conifer fores
systems is often marked by therthern hardwood - spruce - fiforestcommunity. This community is
characterized by spruce, fir, and northern hardwdgellow birch, beech, sugar maple). It forms a
narrow to broad zone between the two systems,tasciguable whether this community is more
indicative of one or the other. Depending on disince and cutting history, some examples of ctirren
hardwood or mixed forests will eventually succemddnifer dominance (e.dhigh-elevation spruce - fir
foresf). However, examples aforthern hardwood - spruce - fir forestdhat are likely to stay more

mixed over the long term are probably most closéiyned withsugar maple - beech - yellow birch
forestsbecause the northern hardwoods have not beendexthy the climatic and poorer soil conditions
closely associated with their disappearance atehiglevations in thhigh-elevation spruce - fir forest

Soils in this system are generally very nutrientipacidic Inceptisols or Spodosols with a deemwht
decomposing humus layer and the variable presdregmy, leached E (elluviated) horizon. Drainage
varies from well to moderately-well drained (someaitvpoorly to poorly drained soils are more typiafl
lowland spruce - fir forest and spruce - fir swangstter of conifers has low nutrient quality and
contributes to organic matter accumulation. Clotdrcept contributes a significant amount of maist
to this system, particularly in the balsam fir zor@@older temperatures and deep, late-melting saokg
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at high elevations also contribute to higher moestavels, lower soil temperatures, a shortenedigigp
season, and accumulation of humus compared to leleeation northern hardwood forests.

Diagnostic natural communities

« High-elevation spruce - fir forest (S4)
» High-elevation balsam fir forest (S3S4)

Peripheral or occasional natural communities
* Northern hardwood - spruce - fir forest (S4)

* Montane landslide barren and thicket (S3S4)

Associated natural community systems This system transitions to alpine tundra, alpine
ravine/snowbank, subalpine heath - krummholz/rdzdg, or montane rocky ridge systems at higher
elevations, and northern hardwood - conifer fosgstems at lower elevations.

Characteristic species

Trees and tall shrubs

Abundant species

Picea rubens (red spruce)

Abies balsamea (balsam fir)

Betula papyrifera (paper birch)

Betula alleghaniensis (yellow birch)

Betula cordifolia (heart-leaved paper birch)
Occasional species:

Picea mariana (black spruce) — higher elevs.

Sorbus decora (showy mountain-ash)
Sorbus americana (American mountain-ash)
Ilex mucronata (mountain holly)

Dwarf shrubs

Chamaepericlymenum canadense (bunchberry)

Linnaea borealis ssp.americana (American
twinflower)

Amelanchier bartramiana (mountain shadbush)

Coptistrifolia (three-leaved goldthread)

Vaccinium myrtill oides (velvet-leaf blueberry)

Gaultheria hispidula (creeping spicy-
wintergreen)
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Herbs

Dryopteris campyloptera (mountain wood fern)
Dryopterisintermedia (evergreen wood fern)
Huperza lucidula (shining firmoss)

Oxalis montana (northern wood sorrel)
Clintonia borealis (yellow bluebead-lily)

Neottia cordata (heart-leaved twayblade)*
moist or seepy areas

Neottia convallarioides (broad-leaved
twayblade)* — moist or seepy areas

36



Bryophytes
Bazzania trilobata (liverwort)

Dicranum scoparium (moss)
Hypnum curvifolium (moss)
Pleurozium schreberi (moss)
Ptilium crista-castrensis (moss)
Brotherella recurvans (moss)
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Bazzania denudate (liverwort)
Scapania nemoria (liverwort)
Drepanocladus uncinatus (moss)
Pohlia nutans (moss)

Sphagnum russowii (peat moss)
Sohagnum girgenshonii (peat moss)
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* Northern hardwood - conifer forest system

Landscape settingsmountains, high hills, and mountain valleys

Soils loose and firm glacial till, glacio-fluvial soilg.g., river and kame terraces, outwash), staiiliz
talus

Spatial pattern: matrix (<10-1,000+ acres); irregular and lineamation of component communities
Physiognomy forest

Distribution : 1,400-2,500 ft. elevation in northern NH and altime western highlands; occasionally
found down to about 1,000 ft. elevation in cool sinesettings

Description: New Hampshire's northern hardwood forests asgadterized byragus grandifolia
(American beech)\cer saccharum (sugar maple), anBetula alleghaniensis (yellow birch). These
northern hardwood forests are positioned latitutirend elevationally between the high-elevation
spruce - fir forest and hemlock - hardwood - pioie$t systems. Northern hardwood forests are
generally found between 1,400-2,500 ft. in elevationorthern NH and along the western highlands
(Sunapee Uplands subsection), although the tolersaarmge of individual species varies. Some
occurrences can be found down to about 1,000eftagibn.

The upslope ecotone to spruce - fir forest is ndhikethe appearance Bicea rubens (red spruce)Abies
balsamea (balsam fir), the increased importance of yellawty and the disappearance of sugar maple
and beech; the downslope ecotone to the hemloakdwood - pine forest system is marked by the
appearance of mofesuga canadensis (hemlock) along witlQuercus rubra (red oak) Pinus strobus

(white pine), and occasional@strya virginiana (ironwood) and decreased dominance of yellow birch
and sugar maple.

The matrix forest community type of this systemmgar maple - beech - yellow birch forestixes with
patches of several other communitiésemlock - oak - northern hardwood forestscur at lower
elevations (800-2,000 ft.) and are differentiatednfthe matrix community by a substantial preserice
hemlock. They occur in valley bottoms and loweumtain slopes of the White Mountains, and middle
to higher elevations of hills and low mountainghe Sunapee Uplands subsection of western New
Hampshire.Hemlock - spruce - northern hardwood foressise also found at elevations below 2,000 ft.
This is a conifer to mixed community type with ciolesable hemlock and spruce mixing with variable
amounts of birches, other northern hardwoods, bafgaand sometimes white pine. It occurs prityari
on river terraces, stream ravines, and compadtitings in the mountains where it transitionsitwre
pure northern hardwoods on richer soils (e.g., fiift®. Semi-rich mesic sugar maple foresise a
common but relatively small part of the mosaic fedhiy this system where there is slightly enrictied
or fine river terrace sediments. Bditbech foresandhemlock forestypes are occasional in this and the
hemlock- hardwood - pine forest systems, but gdigeicam relatively small patchedNorthern

hardwood - spruce - fir forestmark the transition to theigh-elevation spruce - fir forest system, but in
most cases are considered part of the northermvadt- conifer forest system because the hardwood
trees that disappear migh-elevation spruce - fir forestdue to climate and/or soil conditions) are still
present. Some spruce - fir or mixed forests thaketbeen cut or heavily disturbed may currentlypsup
a hardwood or mixed forest canopy, and may or nehgncceed to greater spruce - fir prominence.
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Diagnostic natural communities
* Northern hardwood - spruce - fir forest (S4)
e Sugar maple - beech - yellow birch forest (S5) trixéorest type
* Hemlock - spruce - northern hardwood forest (S3S4)
* Hemlock - oak - northern hardwood forest (S4)
« Semi-rich mesic sugar maple forest (S3S4)

Peripheral or occasional natural communities

* Beech forest (S4)
* Hemlock forest (S4)

* Northern white cedar forest/woodland (S1)

Associated natural community systems Northern hardwood - conifer forest systems titarsupslope
to high-elevation spruce - fir forest systems. Delwpe they transition to either 1) hemlock - hawdd/-
pine forest systems, especially in low elevatiolteya of White Mountains and further south; or 2)

lowland spruce - fir forest/swamp systems in theth@€ountry and some valley bottoms in the White

Mountains.

Characteristic species

Characteristic species of the northern hardwood

- conifer forest system:

Trees - hardwoods
Acer saccharum (sugar maple)

Fagus grandifolia (American beech)
Betula alleghaniensis (yellow birch)
Acer rubrum (red maple)

Betula papyrifera (paper birch)

Acer pensylvanicum (striped maple)
Prunus pensylvanica (pin cherry)
Fraxinus americana (white ash)

Trees - conifers

Tsuga canadensis (hemlock)
Abies balsamea (balsam fir)
Picea rubens (red spruce)

Pinus strobus (white pine) — infreq. at low elev.
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Understory species absent or less frequent in
communities of hemlock - hardwood - pine
forest system:

Herbs and fern allies

Clintonia borealis (yellow bluebead-lily)
Huperza lucidula (shining firmoss)

Dryopteris campyloptera (mountain wood fern)
Oxalis montana (northern wood sorrel)

Oclemena acuminata (sharp-toothed nodding-
aster)

Streptopus lanceol atus (lance-leaved
twistedstalk)

Shrubs & dwarf shrubs

Acer spicatum (mountain maple)

Viburnum lantanoides (hobblebush)
Chamaepericlymenum canadense (bunchberry)
Coptistrifolia (three-leaved goldthread)
Lonicera canadensis (American honeysuckle)
Palystichum braunii (Braun’s holly fern)
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Species common to communities of both
systems:

Dryopteris intermedia (evergreen wood fern)
Aralia nudicaulis (wild sarsaparilla)

Lysimachia borealis (starflower)

Uvularia sessilifolia (sessile-leaved bellwort)
Epifagus virginiana (beech-drops)
Maianthemum canadense (Canada-mayflower)
Mitchella repens (partridge-berry)

Monotropa uniflora (one-flowered Indian-pipe)
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Species infrequent in northern hardwood -
conifer system (characteristic of hemlock -
hardwood - pine forests):

Betula lenta (cherry birch)

Betula populifolia (gray birch)

Prunus serotina (black cherry)

Quercusrubra (red oak)

Hamamelis virginiana (American witch-hazel)

Gaultheria procumbens (eastern spicy-
wintergreen)

Viburnum acerifolium (maple-leaved viburnum)
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* Hemlock - hardwood - pine forest system

Landscape settingshigh to low hills, mountain valleys, lowland #at

Soils loose and firm glacial till, glacio-fluvial soilg.g., river and kame terraces, outwash), occaljon
on stabilized talus

Spatial pattern: matrix (<10-1,000+ acres); irregular and lineamation of component communities
Physiognomy forest

Distribution : below 1,500 ft. elevation in central and southdH, extending into low elevations of
White Mountains.

Description: This is a transitional forest region or “tensimme” in New Hampshire that is positioned
latitudinally and elevationally between northermdveood - conifer forests to the north and higher
elevations (mostly >1,400 ft.) and oak - pine (Apphian or central hardwood) forests to the soath a
lower elevations (mostly <900 ft.). This trangiti forest lacks most boreal species and central
hardwood species that characterize these othestéoteut has many Alleghanian species sudbiras
strobus (white pine) and'suga canadensis (hemlock). Many of the other species of thisaysare
common throughout eastern United States. Hemldelkdwood - pine forests are found throughout the
state from the White Mountains south below abob®Q ft. Dry-mesic to mesic glacial till soils arest
abundant, but this system also occupies riverdes;asand plains, and stabilized talus areas abbgra
forest canopy. It includes dry, sandy soils wigd pak and white pine that have not been burned on
historically frequent enough interval to suppottpipine sand plains system. These areas arg tikdle
successional to hemlock and/or beech over thetkenng without the return of fire.

The main matrix forest community that defines gyistem ishemlock - beech - oak - pine forest
Hemlock and beech are the primary late-successim&s in this community, with maximum ages of
about 500 and 300 years, respectivedyercus rubra (red oak) andPinus strobus (white pine) are also
typically abundant, in contrast to their absenckarabundance in northern hardwood - conifer fores
systems. Most of the old-field white pine standséntral NH are successional examples of thigsyst
Acer saccharum (sugar maple) anBetula alleghaniensis (yellow birch) are occasional but of less
importance than in northern hardwood - conifer §tse They are most frequent in mesic areas such as
concavities and along drainages whieraxinus americana (white ash) is frequent, or locally abundant in
patches ofemi-rich sugar maple forestsPicea rubens (red spruce) andbies balsamea (balsam fir) are
generally sparse or absent, but are occasiondieoloiver slopes of some mountains south of the &Vhit
Mountains (i.e., Ossipee Mountains, Mt. MonadnodBEntral hardwood/Appalachian species are
essentially absent, including hickori€zafya spp.), oaksQuercus spp.) other than red oak, dogwoods,
and southern herbs (see oak - pine forest desuor)ptiThese more southern species do appear
occasionally as the more definitive oak - pine $tsdo the south are approached.

Variation in soils or landscape position withinstlsiystem explains much of the variation in comnyunit
composition. Hemlock forestoften occur in ravines or extremely rocky sitesech forest®ccur on
coarse washed till soilsemi-rich mesic sugar maple forestecur in colluvial landscape positions or
associated with bedrock or till with greater baaten contributions to the soliemlock - oak - northern
hardwood foresbccurs in more mesic settings or at higher elematnear the transition to northern
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hardwood - conifer forestdry red oak - white pine forestsccur on sandy or rocky soils that may
perpetuate oak and pine dominance locally withatgzbdisturbance.

Diagnostic natural communities
* Hemlock - beech - oak - pine forest (S5) — matovesét type
* Hemlock forest (S4)
* Beech forest (S4)
* Hemlock - white pine forest (S4)
* Dry red oak - white pine forest (S3S4)
e Semi-rich mesic sugar maple forest (S3S4)

Peripheral or occasional natural communities
e Hemlock - oak - northern hardwood forest (S4)

Associated natural community systems Hemlock - hardwood - pine forest systems trémsitipslope
and northward to northern hardwood - conifer fosgstems. To the south and sometimes lower
elevations or onto rocky, dry or frequent-fire laodpes this system transitions to oak - pine forest
Appalachian oak rocky ridge, or pitch pine sandnptystems.

Plants that tend to be more prominent in hemlda&rdwood - pine forests than in northern hardwood -
conifer forests includelamamelis virginiana (American witch-hazelBetula lenta (cherry birch) Prunus
serotina (black cherry) Ostrya virginiana (ironwood),Viburnum acerifolium (maple-leaved viburnum),
Gaultheria procumbens (eastern spicy-wintergreen), aBdylussacia baccata (black huckleberry).

Characteristic species

Characteristic tree species of the hemlock - Shrubs mostly absent from northern hardwood -
hardwood - pine forest system: conifer forests:

Tsuga canadensis (hemlock) Hamamelis virginiana (American witch-hazel)
Fagus grandifolia (American beech) Viburnum acerifolium (maple-leaved viburnum)
Quercusrubra (red oak) Gaultheria procumbens (eastern spicy-

Pinus strobus (white pine) wintergreen)

Acer rubrum (red maple)
Betula papyrifera (paper birch)
Fraxinus americana (white ash)
Betula lenta (cherry birch)
Betula populifolia (gray birch)
Prunus serotina (black cherry)
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Herbs common to communities of both systems:

Dryopterisintermedia (evergreen wood fern)
Aralia nudicaulis (wild sarsaparilla)

Lysimachia borealis (starflower)

Uvularia sessilifolia (sessile-leaved bellwort)
Epifagus virginiana (beech-drops)
Maianthemum canadense (Canada-mayflower)
Mitchella repens (partridge-berry)

Monotropa uniflora (one-flowered Indian-pipe)

Understory species mostly absent in hemlock -
hardwood - pine forests:

Herbs

Clintonia borealis (yellow bluebead-lily)
Huperza lucidula (shining firmoss)

Dryopteris campyloptera (mountain wood fern)
Oxalis montana (northern wood sorrel)

Oclemena acuminata (sharp-toothed nodding-
aster)

Streptopus lanceol atus (lance-leaved
twistedstalk)
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Shrubs & dwarf shrubs

Acer spicatum (mountain maple)

Viburnum lantanoides (hobblebush)
Chamaepericlymenum canadense (bunchberry)
Coptistrifolia (three-leaved goldthread)
Lonicera canadensis (American honeysuckle)
Palystichum braunii (Braun’s holly fern)
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» Appalachian oak - pine forest system

Landscape settingshills, valleys, and lowland flats

Soils loose and firm glacial till, glacio-fluvial soilg.g., river and kame terraces, outwash), mailtse s
and clays

Spatial pattern: large patch to matrix (<10-100+ acres); irregalad linear zonation of component
communities

Physiognomy forest

Distribution : below 900 ft. elevation in southern NH; disjuimtb south-central NH on steep, south-
facing hills

Description: Appalachian oak - pine forest systems are faundtly below 900 ft. elevation in southern
New Hampshire, south of and at lower elevationa tha hemlock - hardwood - pine forest system. The
southern-most portions of the state are associgitbdhe warmer and drier climatic conditions and
apparently more fire-influenced landscapes thatgirsouth of New Hampshire in lower New England.
Much of the area of these forests correspondstrient:poor, dry to mesic, sandy glacial tills, esame
large areas of sand plain or shallow-to-bedrod tilarticularly in the seacoast and lower Merriknacd
Connecticut River valleys. Sand plains in thegaathat have a frequent fire history corresporpitth
pine sand plain; those with a less-frequent figgme (i.e., more than 50-100 years) are classi#gedak

- pine forest or sometimes hemlock - hardwood e fiarest systems depending on the composition of
trees. More isolated patches of oak - pine f@gstems are found to the north in central NH, dasedt
with dry rocky ridges or sand plains with a histdite regime.

This forest system is marked by the appearancalaf other than red oak, hickories, and numerowes oth
southern plant species that are found in the Agpéa states and reach their northern limit ineam
southern New Hampshire. It is also coincident lith decreased abundance and frequentguga
canadensis (hemlock) and-agus grandifolia (American beech) that are more prominent in heknoc
hardwood - pine forests, although both are stthownly present particularly in dry-mesic or mesies
Acer saccharum (sugar maple) anBetula alleghaniensis (yellow birch) are found in low abundance and
are restricted to more mesic sites such as alaigalyes or patches wfesic Appalachian oak - hickory
forestfound on lower slopes or silt soils. Southerrcgg®characteristic of Appalachian oak - pine
forests (see below) are diagnostic of the systeen @vrelatively low abundance (i.e., 1-5% cover fo
trees) as long as they are relatively consistethtvaall distributed in the forested area (e.qg.,single
individuals across many acres).

The natural communities of this system are resttlito the southeastern part of the state and low
elevations of the lower Connecticut and MerrimadkeRwatersheds. The dominant forest types are
mesic Appalachian oak - hickory forests dry-mesic to mesic soils, addy Appalachian oak foresbn
dry soil. Overall, dry-mesic conditions are prolyahe most common in the landscape, which generall
corresponds to the dry-mesic variantmdsic Appalachian oak - hickory foresfThis community is
essentially the southern counterparémlock - beech - oak - pine foredtsat dominate central NHn
some areas of southwest New Hampshiad, - mountain laurel forestan be abundant. On soils that
are weakly enrichedgemi-rich oak - sugar maple foresan be present. On shallow rocky till siteigch
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pine - Appalachian oak - heath foresindchestnut oak forest/woodlandan intersperse with the
dominantdry Appalachian oak - hickory forest

Diagnostic natural communities
« Dry Appalachian oak forest (S3)
* Mesic Appalachian oak - hickory forest (S2S3)
* Oak - mountain laurel forest (S3)
* Semi-rich oak - sugar maple forest (S2S3)

Peripheral or occasional natural communities
« Pitch pine - Appalachian oak - heath forest (S1)
e Chestnut oak forest/woodland (S1S2)
e Dry river bluff (S3)

Associated natural community systems At more northern locations or towards more mesibigher
elevation locations, this forest system is traosdl to hemlock - hardwood - pine forest systetn. |
transitions to pitch pine sand plain systems inenfivpe-prone settings, and to Appalachian oak rocky
ridge systems in shallow-to-bedrock landscapes.

Characteristic species

Southern species diagnostic of Appalachian oak  Pinusrigida (pitch pine)

- pine forests (many species of hemlock - Sassafras albidum (sassafras)

hardwood - pine forests may also be present): Kalmia latifolia (mountain laurel)
Desmodium spp. (tick-trefoils)
Benthamidia florida (flowering dogwood)
Swida rugosa (round-leaved dogwood)
Solidago odora (licorice goldenrod)*
Aureolaria spp. (false foxgloves)
Baptisia tinctoria (yellow wild indigo)

Quercus alba (white oak)
Quercus velutina (black oak)
Quercus coccinea (scarlet oak)
Quercus alba (white oak)
Quercus montana (chestnut oak)
Carya spp. (hickories)
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RICH HARDWOOD FORESTS (ON TILL, ROCKY, OR TERRACE SUBSTRATES)

Forests referred to as rich woods, rich mesic feres enriched hardwood forests are a distinct and
consistent feature among hardwood forests througtemiern North America. The terms “rich” and
“enriched” are often used in a loosely defined nemnhut typically in reference to presumed mineral
plant-nutrient levels of a site being greater ttiaat of the dominant forests of the region. Thghhi
mineral or nutrient levels are indicated by a saftspecies mostly restricted to those conditiohise
degree of enrichment in forests is a function eksal interacting ecological factors including: emial
composition of bedrock and till; rock weatheralgjlitopographic position (including colluviation);
hydrologic flow through soil and fractured bedrdhkt transports minerals; moisture status; othiér so
characteristics such as base saturation, textmdeganic matter content; and biological activiitger
quality, soil and rock mychorrizae). Generallghrhardwood forest soils appear to have higher-base
saturation, calcium, and nitrogen availability lesvinan other forest types.

* Rich mesic forest system

Landscape settingsconcave to neutral hillside slope positions,ipalarly in regions of calcium-rich
bedrock and in topographic positions influenceddjuviation (e.g., slope-bases, below cliffs, amd
coves and drainages)

Soils variable: mesic to wet-mesic; well to moderatebll drained; deep to shallow; loams, silt loams,
and fine sandy loams with variable gravel and stmrgent; often with a well-mixed “mull” A horizon

Spatial pattern: variable (<1-20+ acres), although often elligtmabroad-linear when controlled by
topographic features (i.e., slope-bases, covesgeidages)

Physiognomy forest

Distribution : throughout the state; more common in regions dated by calcium-rich bedrock

Description: Rich mesic forest systems are relatively smatldistinct forest areas that, despite some
minor herbaceous variation, exhibit a remarkablysistent composition from northern to southern New
Hampshire. This is in contrast to the matrix fotgpes surrounding the rich mesic forests, whatge
from northern hardwood (-conifer) forests in northBlew Hampshire, to hemlock - hardwood - pine or
Appalachian oak - pine forest systems further solthall cases, this forest system is marked by th
dominance of sugar maple and a host of rich-sde#tor species largely restricted to enriched Wwaadi
forests. Fagus grandifolia (American beech) arBetula alleghaniensis (yellow birch) are more abundant
in semi-rich areas and less frequent in rich mies&sts. While rocky areas can be present, thiteay
contrasts with rich temperate rocky woods and fippalachian oak rocky woods systems by the absence
of extensive talus or loose rocky slopes with hertd species preferential to dry-mesic rocky sitHsey
are most common and largest in areas with relgtisicium-rich bedrock and in association with stop
bases and coves, and on river terrace escarpmentsthe Connecticut and Merrimack Rivers. This
system more often than not has a mixici mesic forestandsemi-rich mesic sugar mapl®rest
communities.
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Rich mesic forests are indicated by a large nurabdach and semi-rich site indicators, many of whic
are “vernal herbs” that flower and fruit early hretseason before tree canopies have fully emerged.
There are numerous other herbs that occur in rigsiarforests not listed below, including those fibim
more nutrient-poor matrix forests of the region.

Diagnostic natural communities
* Rich mesic forest (S3)
e Semi-rich mesic sugar maple forest (S3S4)

Peripheral or occasional natural communities
* Semi-rich oak - sugar maple forest (S2S3)

Associated natural community systems Rich mesic forest systems are found as smédirge patches
in northern hardwood - conifer forest, hemlock rdweood - pine forest, and less frequently Appalachi

oak - pine forest systems.

Characteristic species

Semi-rich mesic sugar maple forest

Trees and shrubs

Acer saccharum (sugar maple)

Fraxinus americana (white ash)

Tilia americana (basswood)

Ostrya virginiana (ironwood)

Swida alternifolia (alternate-leaved dogwood)
Sambucus racemosa (red elderberry)
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Herbs

Arisaema triphyllum (Jack-in-the-pulpit)
Violarotundifolia (round-leaved violet)
Actaea spp. (baneberries)

Tiarella cordifolia (foam-flower)

Solidago flexicaulis (zig-zag goldenrod)
Botrychium virginianum (rattlesnake-fern)

Deparia acrostichoides (silvery false
spleenwort)

Milium effusum ssp.cisatlanticum (millet grass)
Osmorhiza claytonii (bland sweet-cicely)
Panax quinquefolius (American ginsend)
Palystichum acrostichoides (Christmas fern)
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Rich mesic forest

Above species plus at least several of the
following species:

Adiantum pedatum (northern maidenhair fern)
Caulophyllum thalictroides (blue cohosh)
Dryopteris goldiana (Goldie's wood fern)
Dicentra canadensis (squirrel-corn)

Dicentra cucullaria (Dutchman’s-breeches)
Asarum canadense (Canada wild ginger)
Carex platyphylla (broad-leaved sedge)
Carex plantaginea (plantain-leaved sedge)
Ageratina altissima (white snakeroot)
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Sanguinaria canadensis (blood-root)

ripedium parviflorum var. pubescens (large
yellow lady’s-slipper)

Viola canadensis (Canada white violet)
Viola pubescens (yellow forest violet

Aralia racemosa (American spikenard)
Pyrola asarifolia (pink shinleafj

Osmorhiza berteroi (mountain sweet-cicely)
Carex aestivalis (summer sedg#)

Galearis spectabilis (showy orchid)*
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* Rich temperate rocky woods system

Landscape settingstalus or other rocky slopes in neutral to condaillside slope positions, and
occasionally upper-slope positions, particularlyggions of calcium-rich bedrock

Soils overall dry-mesic with embedded dry and mesicrmgites, well to somewhat excessively well
drained; moderate to shallow depth fine sandy loaitts considerable gravel and stone content with
frequent outcrops, talus boulders, and/or uncodatad stones; sometimes with a well-mixed “mull” A
horizon

Spatial pattern: variable (<1-50+ acres), although often elligtmabroad-linear when controlled by
topographic position (i.e., cliff-bases and hilksislopes)

Physiognomy woodland to forest, with patches of unvegetatesparsely-vegetated lichen talus barrens

Distribution : low to mid elevations in central and southern N¢ampshire (500-1,200 ft., occasionally
to 2,000 ft.)

Description: This system is found on enriched talus and atheky slopes in central New Hampshire
from about 500 to 1,200 ft. elevation, and occeaigrup to about 2,000 ft. in the low elevationlegb

in the White Mountain region (Saco, Connecticu Amdroscoggin River valleys). Montane talus
slopes lack rich-site indicators, and on averageioat higher elevations and in the mountains aletive
the lowest elevation valley bottoms. Rich temperatky woods differs from rich Appalachian oak
rocky woods by the absence of southern oaks artieswuspecies restricted to extreme southern New
Hampshire at low elevations (<500 ft.); both arerdand rockier than rich mesic forests (overaj dr
mesic). The primary diagnostic communityieh red oak rocky woodsbut the larger talus slope often
has patches daémperate lichen talus barrerand occasionally patchesrath mesicor semi-rich mesic
sugar maple forestommunities in mesic, colluvial areas at the bdsbetalus slopes. On forested sites
with a talus substrateed oak - black birch wooded taluis common.

Tree canopy dominants usually inclufleer saccharum (sugar maple) anQuercus rubra (red oak), with
lesser amounts @strya virginiana (ironwood) and other hardwoods (softwoods aresspar absent).
Understory shrub and herb species that preferteediconditions differentiate this community from
acidic till or talus systems. More open or unsgahlus areas correspondémperate lichen talus
barrenswhere lichens are the dominant life-foriich mesic forespatches can occur at the colluvial
bases of some talus slopes, and are marked bystygpéarance of red oak, ironwood, beech, and rich
site vines or herbs more preferential to rich rottys such a&eranium robertianum (mountain crane’s-
bill), Piptatherum racemosum (black-seeded mountain-rice grasdematisvirginiana (virgin's bower),
andToxicodendron radicans (poison-ivy). Thus, small patches of rich mesieét are characteristic of
this system and do not necessarily indicate a taige mesic forest system.
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Diagnostic natural communities
* Rich red oak rocky woods (S2S3)

* Red oak - black birch wooded talus (S3S4)

« Temperate lichen talus barren (S2S3)
* Rich mesic forest (S3)

e Semi-rich mesic sugar maple forest (S4)

Peripheral or occasional natural communities

« Birch - mountain maple wooded talus (S3)

* Montane lichen talus barren (S3)

Associated natural community systems This system often transitions to montane roéttge and

montane - subalpine cliff systems upslope and eonthardwood - conifer forest or hemlock - hardwood

- pine forest systems downslope.

Characteristic species

Trees

Acer saccharum (sugar maple) — dom.
Quercusrubra (red oak) — dom.
Tilia americana (basswood)
Fraxinus americana (white ash)
Ostrya virginiana (ironwood)
Betula lenta (cherry birch)

Acer rubrum (red maple)

Betula alleghaniensis (yellow birch)
Betula papyrifera (paper birch)
Juglans cinerea (white walnut)

Shrubs and vines (often rich-site indicators)
Swida rugosa (round-leaved dogwood)
Clematis virginiana (virgin's bower)
Toxicodendron radicans (poison-ivy)

Corylus cornuta (beaked hazelnut)

Rubus odoratus (flowering raspberry)
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Herbs (rich-site indicators)

Micranthes virginiensis (early small-flowered-
saxifrage)

Geranium robertianum (mountain crane’s-hill)
Aralia racemosa (American spikenard)

Piptatherum racemosum (black-seeded
mountain-rice grass)

Milium effusum ssp.cisatlanticum (millet grass)
Asarum canadense (Canada wild ginger)

Carex rosea (rosy sedgellarex radiata (eastern
star sedge)

Carex platyphylla (broad-leaved sedge)

Carex sprengdlii (long-beaked sedge)
Potential rare species:

Geranium carolinianum (Carolina crane’s-bill)*
Cardamine concatenata (cut-leaved toothwort)*
Adlumia fungosa (Allegheny-vine)*

Panax quinquefolius (American ginseng)*
Carex aestivalis (summer sedge)*
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* Rich Appalachian oak rocky woods system

Landscape settingstalus or other rocky slopes in neutral to condaillside slope positions, and
occasionally upper-slope positions, particularlyggions of calcium-rich bedrock

Soils overall dry-mesic with embedded dry and mesicrmgites, well to somewhat excessively well
drained; moderate to shallow depth fine sandy loaitts considerable gravel and stone content with
frequent outcrops, talus boulders, and/or uncodatad stones; sometimes with a well-mixed “mull” A
horizon

Spatial pattern: small to large patches (1-200+ acres); variabpsd, although often elliptical or
broad-linear when controlled by topographic posifioe., cliff-bases and hillside slopes)

Physiognomy woodland to forest, rarely with patches of unvatg or sparsely-vegetated lichen talus
barrens

Distribution : low elevations in southern New Hampshire, moséiow 500 ft., ranging to ca. 1,000 ft.

Description: This system is the southern equivalent of reshpgerate rocky woods system. It occurs
mostly below 500 ft. and of more southerly disttibn (e.g., within 30 miles of the coast or
Massachusetts border) on rocky to shallow tilldidiés. It is indicated by a host of southern glainat

do not occur further north or at higher elevatioifere are two primary natural communitiesh
Appalachian oak rocky woodandred oak - ironwood - Pennsylvania sedge woodlaffeemperate
lichen talus barrensare small and rare in this system, as are patafrézh mesic forest This system
typically transitions to more nutrient poor, roadgnditions on ridgetops, which are classified as
Appalachian oak rocky ridge systems. Howeverc@asionally occupies the ridgetop settings as well,
where theed oak - ironwood - Pennsylvania sedge woodlaminmunity dominates. On forested sites
where talus is the dominant substrate, the Aggalachian wooded talusiay occur. The hillsides on
which this system occurs include talus, other usobidated, loose rocky slopes, and relatively shall
till soils with occasional outcrops.

Many of the diagnostic plants listed for rich temgie rocky woods occur in this system. Indicatdrs
the primary communityrich Appalachian oak rocky woodsn this more southern system include
hickories, flowering dogwood, oaks other than rall, and a wide variety of herbs and shrubs thatrea
their northeastern limit in southern NH. Areas duated byCarex pensylvanica (Pennsylvania sedge)
lawns indicate theed oak - ironwood - Pennsylvania sedge woodlanmunity, which tends to occur
somewhat higher on hill side-slopes and even odigicant ridgelines compared to ttieh Appalachian
oak rocky woodgommunity. These two communities are frequentiynfbtogether in this system.

Diagnostic natural communities
* Rich Appalachian oak rocky woods (S1)
* Red oak - ironwood - Pennsylvania sedge woodlag) (S
« Appalachian wooded talus (S1S2)
* Rich mesic forest (S3)
* Semi-rich oak - sugar maple forest (S2S3)
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Peripheral or occasional natural communities

* Appalachian oak - pine rocky ridge (S3)

e Chestnut oak forest/woodland (S1S2)
« Temperate lichen talus barren (S2S3)

Associated natural community systems This system typically transitions to oak - pfoeest systems
or sometimes hemlock - hardwood - pine forest systeMore xeric conditions along adjacent ridgetops
often mark the transition to Appalachian oak rodkge systems that lack the rich-site indicatorsaf

Appalachian oak rocky woods systems.

Characteristic species

Rich Appalachian oak rocky wood®lants listed for rich temperate rocky woods systee also found

in this system):

Southern species generally not found in north-
temperate type:

Trees and shrubs

Quercus alba (white oak)

Carya ovata (shagbark hickory)

Carya cordiformis (bitternut hickory)

Carya glabra (pignut hickory)

Quercus montana (chestnut oak)

Quercus velutina (black oak) — ridgetops
Quercus coccinea (scarlet oak) — ridgetops
Benthamidia florida (flowering dogwood)
Viburnum rafinesquianum (downy arrowwood)
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Herbs
Asplenium platyneuron (ebony spleenwort)
Ranunculus fascicularis (early crowfoot)*

Symphyotrichum patens (late purple American-
astery

Boechera canadensis (sicklepod rockcress)*
Boechera laevigata (smooth rockcress)*
Boechera missouriensis (green rockcress)*
Aureolaria virginica (downy false foxglove)*
Carex retroflexa (reflexed sedge)*

Lespedeza virginica (slender bush-clover)*

Pycnanthemum incanum (hoary mountain-
mint)*

Paro)nychi a canadensis (smooth forked whitlow-
wort)*

Tha)l ictrum thalictroides (anemone meadow-
rue)*

Asclepias quadrifolia (four-leaved milkweed)*
Woodsia obtusa (blunt-lobed cliff fern)*
Muhlenbergia sobolifera (rock muhly)*

Viola pedata (bird-foot violet)*
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CLASSIFICATION OF WETLAND NATURAL COMMUNITY SYSTEMS

PALUSTRINE (NON-TIDAL , NON-RIPARIAN )

PEATLANDS

Open peatland communities can be grouped intocfitegories based on vegetation structure: (1) open
moss lawns and flarks; (2) dwarf- and medium-shodps and poor fens; (3) sedge and shrub/graminoid
fens; (4) tall shrub thicket/sparse woodlands; @)dnarshy peatland margin communities. Most
peatland examples have several to many natural cmitigs from some or all of these structural
categories. The factors that appear to most diyauogtrol which communities occur together in a
repeating way within peatlands are a) the sourdenainerotrophic status of water; and b) the broad
climate regime. The sources of water and its atearistics are discussed below.

The terms “bog” and “fen” have been used in mafffedint ways. From a long-term peatland-
development perspective, the term “bog” is usuatiplied only to ombrogenous peatlands that are
strictly rain-fed. In this sense, New Hampshire ha known true bogs, but does contain a wide tyarie
of “fens,” or peatlands whose development is cdiettidn part by topogenous (upland runoff),
limnogenous (stream or lake), or soligenous (grawtdr) sources of water. Floristically, howeveewN
Hampshire does contain peatland vegetation tHatgely isolated from the influence of upland runof
stream or lake water, or seepage, and is similaegetation that occurs in ombrogenous settinge. W
apply the term “bog” to plant communities that havs below 4.0 and only have species restricted to
oligotrophic conditions. Other peatlands are abergd fens. The 4.0 cutoff was shown by Wells 6199
to be a significant and convenient cutoff in Atiar€@anada peatlands. In these peatlands, pH® of 4.
corresponded well to specific levels of calciuronirnitrogen, and magnesium that marked the tiansit
from ombrotrophic conditions of bogs to the mor@enotrophic conditions of fens. Data from New
Hampshire (Sperduto et al. 2000a) are consistehtthis cut-off as evidenced by the absence ofispec
indicative of minerotrophic conditions at pHs beld\@ in most plots.

It is also important to recognize that the vegetatf bogs and fens change at different rates dtipgn

on conditions. Some are quite stable over long@dsy changing slowly over long timeframes as peat
accumulates, while others undergo rapid changesacckssion over much shorter timeframes in response
to natural or human disturbances. For exampld|gyets in lake basins or those associated witlastse
(e.g., medium level fen systems) may be periodidadbded by beavers. Flooding can result in
significant vegetation change, particularly if {heat mat is grounded instead of floating (Mitclagit

Niering 1993). Emergent marsh and aquatic vegetatan become established where ericaceous shrubs
once grew. However, over the long term water leeeluld change or peat build-up could resume as the
basin continues to accumulate organic matter. Ewveme kettle hole bogs, which are commonly thought
to have relatively stable water levels, have bdmva to exhibit broad fluctuations and correspogdin
changes in vegetation (Miller 1996). Thus, in casitto the common impression that all peatlands ar
stable, slowly changing systems, some of the variate see among them is due to natural or human
disturbances over the short term.

Open peatland system descriptions below are basedrmr refinements of analyses described in
Sperduto et al. (2000a), Sperduto et al. (20008)d&scriptions in Neid (2002), Sperduto and Nichols
(2004), and Sperduto and Nichols (2011).
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OPEN OLIGOTROPHIC PEATLANDS

* Alpine/subalpine bog system

Landscape settingsconcavities on ridges and on moderate to stegyeslover bedrock in subalpine and
alpine zones

Soils poorly to moderately decomposed peat soils ogdrdrk, generally less than 75 cm deep;
oligotrophic; pHs less than 4.0; topogenous togeolous water sources

Spatial pattern: small patch (<1-5 ac); circular to irregular séiagoncentric zonation or uniform
Physiognomy dwarf shrub and moss/liverwort lawns

Distribution : restricted to the White Mountains

Description: This system includes sloping and level peatlahdsoccur in the subalpine and alpine zone
from 2,900-4,900 ft. elevation in the White Mountai They are small (less than an acre to arowed fi
acres) and occur in concavities on ridges, and adenate to steep slopes over bedrock where some
combination of limited drainage, the damp subalpiiraate, late melting snowpacks, and self-
maintainingSphagnum (peat moss) mats contribute to peat accumulat®laping peatlands are largely
restricted to northern climates, and in New Hamasthiey are restricted to the White Mountains dued t
northern part of the state. Here the cold wetal@rand low evapotranspiration rate combine tanallo
peat to accumulate on sloping grourdpine/subalpine bogsre dominated primarily by lowland bog
plants found in poor level fen/bog systems, butdistnguished from them by the presence of alpimg
subalpine species.

Alpine/subalpine bog systems contain one or motaree peatland community types (see below). Many
examples of this system contain bathine/subalpine bog¢very poorly drained concavities and
occasionally on slopes) amboded subalpine bog/heath snowbar(stoping to level ground, less wet,
more black spruce and balsam fir, but still witltkiypeaty organic soils). The former type hassalv
wet-site bog species that are absent@oded subalpine bog/heath snowbankBhewooded subalpine
bog/heath snowbankeccur as a border zone around wetter bogs orsiocégion with late melting
snowbank areas, and have more black spruce arahibéits Subalpine sloping fensre boggy peat mats
on the brow of some high elevation cliffs that subject to sloughing off the cliff-edge, and contiie
rareCalamagrostis pickeringii (Pickering's reed grass).

Diagnostic natural communities
« Alpine/subalpine bog (S1)
* Wooded subalpine bog/heath snowbank (S1S2)
e Subalpine sloping fen (S1)

Associated natural community systems In parts of the White Mountains, alpine/subadpbog systems
form a mosaic with subalpine heath - krummbholz/ydolild systems that have collectively been referred
to as “heath balds” (Fahey 1976; Doyle 1987). €Hagath balds” occur mostly below 4,000 ft.
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elevation on flat to gently sloping ridgetops of Mahoosuc, Carter-Moriah, and Baldface Ranges.
Smaller examples are found in several other seattecations. Otherwise alpine/subalpine bog syste
are found either within the higher elevation alpimedra mosaic in the Presidential Range, or endxkdd
as patches within high-elevation spruce - fir fomstems.

Characteristic species

Species characteristic of alpine/subalpine bog
systems but absent or rare in poor level fen/bogs

of lowlands:

Alpine/subalpine bog

Trees — absent or sparse

Dwarf shrubs

Alpine/subalpine indicators:

Vaccinium uliginosum (alpine blueberry)
Empetrum nigrum (black crowberry)

Rubus chamaemorus (baked-apple-berry)*
Vaccinium vitis-idaea (mountain cranberry)
Other dwarf shrubs

Vaccinium oxycoccos (small cranberry)
Kalmia palifolia (bog laurel)

Rhododendron groenlandicum (Labrador-tea)
Chamaedaphne calyculata (leatherleaf) - >10%
Kalmia angustifolia (sheep laurel) - <10%

Herbs

Eriophorum vaginatum ssp.spissum (tussock
cottonsedge)

Trichophorum cespitosum (tufted clubsedge)

Bryophytes and lichens
Peatmosses — constant & abundant
Sohagnum fuscum (peat moss)
Sohagnum capillifolium (peat moss)
Cerariaidandica (lichen)

Cladina rangiferina (lichen)
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Wooded subalpine bog/heath snowbank

Trees — prominent
Picea mariana (black spruce)
Abies balsamea (balsam fir)

Dwarf shrubs

Alpine/subalpine indicators:

Vaccinium uliginosum (alpine blueberry)
Empetrum nigrum (black crowberry)

Rubus chamaemor us (baked-apple-berry)x
rare but diagnostic

Vaccinium vitis-idaea (mountain cranberry)
Other dwarf shrubs:

Rhododendron groenlandicum (Labrador-tea)
Chamaedaphne calyculata (leatherleaf) - <10%
Kalmia angustifolia (sheep laurel)

Bryophytes and lichens

Peatmosses — less frequent & abundant
Cerariaidandica (lichen)

Cladina rangiferina (lichen)
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» Kettle hole bog system

Landscape settingsclosed-basin, kettle hole depressions in glamialvash or ice-contact deposits
Soils deep, poorly decomposed peat; oligotrophic; pk€:topogenous

Spatial pattern: small patch (1-20 acre); circular to irregulaass; more or less concentric zonation
Physiognomy sparse woodland, tall shrub, dwarf shrub, mogsets/lawns

Distribution : broadly distributed in New Hampshire, but concatetd in the central and southern
portions of the state where kettle holes are mbumdant

Description: Kettle hole bogs are found where big chunkslacigl ice were stranded and partially
buried in glacial outwash or other coarse ice-attrdaposits. The ice chunks subsequently melted,
leaving ponds in holes in the ground, with no hialye inlets or outlets. Over millennia, peat has
progressively filled in the kettle holes from thdges inward toward the pond center; most still Feave
central bog pond with a floating mat border, wisitene have covered the kettle surface entirely pedt
and filled in the pond. These are oligotrophictjzeals, due to very limited terrestrial runoff indince
from their small watersheds and coarse, porous,smid to the dominance of precipitation as thegry
water source (pHs are generally 4.0 or lower). r@li®often a moat separating the peat mat from the
surrounding upland, which is largely a result afreased decomposition due to elevated nutrientdeve
from upland runoff as well as periodic, seasonaldiown of the water table. The vegetation is
dominated by species indicative of oligotrophicditions including scattered, stuntBitea mariana
(black spruce), numerous dwarf heath shruBbdnaedaphne calyculata (leatherleaf)Vaccinium
oxycoccos (small cranberry)Kalmia angustifolia (sheep laurel}<almia polifolia (bog laurel)], lawns
(wet, floating lawns dominated by low, turfy mafstee leafy liverwortCladopodi€ella fluitans, which
turns black and looks like mud from a distant#jjcularia spp. (bladderworts), arighynchospora alba
(white beaksedge). A typical community sequenomfthe upland border towards the center of the
kettle hole isnarshy moat{when present), tall shrub fenldack spruce swamgollowed by a dense
leatherleaf - black spruce bogone, then a floating, reddish-colored open masggat phagnum
rubellum) with extremely dwarfed shrubs, and patcheSphagnum pools withSphagnum cuspidatum
and the liverworCladopodiella fluitans. With the exception of the zone immediately altimg upland
border, pHs are usually 4.0 or lower throughoutttbe.

Diagnostic natural communities
e Sphagnum rubelum - small cranberry moss carpet (S3)
« Liverwort - horned bladderwort fen (S3)
* Leatherleaf - black spruce bog (S3)
* Highbush blueberry - mountain holly wooded fen (&3S
e Marshy moat (S4)

Peripheral or occasional natural communities
e Large cranberry - short sedge moss lawn (S§&)agnum cuspidatum variant)
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» Leatherleaf - sheep laurel shrub bog (S1S3)

«  Water willow - Sphagnum fen (S3)

Associated natural community systems Kettle hole bog systems often occur in isolatbother
wetland systems. They can also be surrounded d&tyspeamp systems (temperate, coastal conifer, or
black spruce types) or occur adjacent to poor lBrebog systems and, less frequently, medium lievel

systems.

Characteristic species

Indicators of oligotrophic conditions found in
kettle hole and poor level fen/bog systems:

Dwarf to short shrubs

Chamaedaphne calyculata (leatherleaf) - <20”
high (max 36")

Kalmia angustifolia (sheep laurel)
Kalmia palifolia (bog laurel)

Andromeda polifolia var. glaucophylla (bog
rosemary)

Rhododendron groenlandicum (Labrador-tea)
Vaccinium oxycoccos (small cranberry)
Gaylussacia baccata (black huckleberry)
Gaylussacia bigeloviana (dwarf huckleberry)*

Herbs and carnivorous plants

Drosera rotundifolia (round-leaved sundew)
Drosera intermedia (spatulate-leaved sundew)
Sarracenia purpurea (purple pitcherplant)
Eriophorum virginicum (tawny cottonsedge)

Eriophorum vaginatum ssp.spissum (tussock
cottonsedge)

Carex billingsii (Billings’ sedge)

Trees and tall shrubs (sparse and dwarfed)
Vaccinium corymbosum (highbush blueberry)
Picea mariana (black spruce)

pHs generally 4.1 or lower
Lawns with mats of black liverwort
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Indicators of weakly to moderately minertrophic
conditionsmostly absent(or limited to peatland
margins) in kettle hole and poor level fen/bogs:

Herbs

Carex lasiocarpa ssp.americana (wire sedge)
Carex utriculata (swollen-beaked sedge)
Carex stricta (tussock sedge)

Carex lacustris (lake sedge)

Carex canescens (hoary sedge)

Lysimachia terrestris (swamp yellow-
loosestrife)

Dulichium arundinaceum (three-way sedge)

Triadenum virginicum (Virginia marsh-St.
John’s-wort)

Osmundastrum cinnamomeum (cinnamon fern)

Shrubs and trees

Myrica gale (sweet gale)

Soiraea alba var.latifolia (meadowsweet)
Soiraea tomentosa (rosy meadowsweet)

Chamaedaphne calyculata %eatherleaf) - >20"
and usually closer to 36" high

Vaccinium macrocarpon (large cranberry)
Alnusincana ssp.rugosa (speckled alder)
Ilex verticillata (common winterberry)
Acer rubrum (red maple)

pHs generally in low 4s to low 5s
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« Poor level fen/bog system

Landscape settingsclosed or stagnant, open headwater basins wiikelid drainage, often in
depressions in glacial outwash or ice-contact deposbroad lake basins away from the influence of
lake water

Soils deep, poorly decomposed peat oligotrophic, pHeigaly <4.1; topogenous (limited limnogenous
and soligenous influence)

Spatial pattern: small to large patch (5—-100+ acres), occasioredtgnsive; circular to irregular shaped;
more or less concentric zonation, less often idegronation; often with outlet stream, but withinlet
streams

Physiognomy sparse woodland, tall shrub, dwarf shrub, mogsets/lawns

Distribution : broadly distributed; largest examples in cerdrad northern New Hampshire

Description: Poor level fen/bogs are open, extremely acideatlands with only a limited amount of
minerotrophic influence from the surrounding uplsynahd very little or no groundwater or lake and
stream influence. Oligotrophic to weakly minergina conditions prevail, with pHs ranging from the
high 3s to low 4s. They occur in a variety of lscabe settings, ranging from nearly closed-basins t
broad drainageways with sluggish, meandering stseand adjacent to lakes but away from the inflaenc
of the lake-water. They are most frequent in acéagacial outwash or ice-contact deposits. Peat
generally quite deep and poorly decomposed in pipemulayers, with well-developed hummock - hollow
topography.

Most of the peatland area is dominated by speniisative of oligotrophic to, at most, weakly
minerotrophic conditions including scattered, stdiRicea mariana (black spruce), and extensive areas
of mostly dwarfed heath shrubs (<0.5@mamaedaphne calyculata (leatherleaf)Vaccinium oxycoccos
(small cranberry)Kalmia angustifolia (sheep laurel}almia polifolia (bog laurel)). A typical

community sequence from the upland border towdrelsénter of the peatland is a tall shrub feblack
spruce swampborder, followed by a denseatherleaf - black spruce bogone, then a reddish open moss
carpet §hagnum rubellum) with extremely dwarfed shrubs, and occasionaditches ofSphagnum pools

or lawns withSphagnum cuspidatum or other aquatic peat mosses. There is sometimés moat
separating the peat mat from the surrounding upldrds develops from a combination of elevated
nutrient levels in upland runoff and the periodasonal draw-down of the water table that incretmes
decomposition of the peat mat at the peatland mardia moat is not present, the outer zone isllsu
dominated by a peat swamp or a tall shrub fen (masimonlyhighbush blueberry - mountain holly
wooded fej With the exception of the zone immediately aléime upland border, pHs are usually in the
low 4s or lower throughout the peatland. Florislifferences are evident in northern or higher afiew
examples compared to coastal or southern exaniplethe overall vegetation patterns are similar.

Diagnostic natural communities
e Sphagnhum rubellum - small cranberry moss carpet (S3)
» Leatherleaf - black spruce bog (S3)
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» Leatherleaf - sheep laurel shrub bog (S2S3)
* Highbush blueberry - mountain holly wooded fen ($3S
* Montane level fen/bog (S2)

Peripheral or occasional natural communities
* Large cranberry - short sedge moss lawn (S3)
* Mountain holly - black spruce wooded fen (S3)

*  Water willow - Sphagnum fen (S3)
e Marshy moat (S4)

Associated natural community systems This system can co-occur in large peatland kasith
medium level fen and peat swamp systems (e.g.k Blawwice, coastal conifer, or temperate peat swamps
It is common for poor level fen/bogs to have smadirginal areas adjacent to water bodies or upldrads
have more minerotrophic communities typical of medifens. When these areas are limited in extent or
constitute a small proportion of the peatland, theyconsidered inclusions within the poor levaliieg;
when they are more extensive or constitute a sotist@roportion of the peatland, the peatland tegt
be treated as having both poor and medium leval $gatems within the same wetland. Conversely,
medium level fens can have areas with more limibéterotrophic influence with poor fen communities.

These are treated in the same way.

Characteristic species

Dwarf to short shrubs

Chamaedaphne calyculata (leatherleaf) - <20”
high (max 36")

Kalmia angustifolia (sheep laurel)
Kalmia palifolia (bog laurel)

Andromeda polifolia var. glaucophylla (bog
rosemary)

Rhododendron groenlandicum (Labrador-tea)
Vaccinium oxycoccos (small cranberry)
Gaylussacia baccata (black huckleberry)
Gaylussacia bigd oviana (dwarf huckleberry)*
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Herbs and carnivorous plants

Drosera rotundifolia (round-leaved sundew)
Drosera intermedia (spatulate-leaved sundew)
Sarracenia purpurea (purple pitcherplant)
Eriophorum virginicum (tawny cottonsedge)

Eriophorum vaginatum ssp.spissum (tussock
cottonsedge)

Carex hillingsii (Billings’ sedge)

Trees and tall shrubs (sparse and dwarfed)
Vaccinium corymbosum (highbush blueberry)
Picea mariana (black spruce)

pHs generally 4.1 or lower

Refer also kettle hole bog system for list of
minerotrophic indicators absent from poor level
fen/bog systems.
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OPEN MINEROTROPHIC PEATLANDS (WEAKLY TO STRONGLY NNEROTROPHIC)

« Medium level fen system

Landscape settingssluggish stream, pond or lake borders, open hawbasins, drained depressions
in glacial outwash or ice-contact deposits

Soils deep, poorly- to moderately well-decomposed psaskly to moderately minerotrophic; pHs
generally in low 4s to mid 5s; topogenous and ligemeus (limited soligenous influence)

Spatial pattern: small to large patch (5—100+ acres); irregulaitgular or linear; irregular or banded
zonation parallel to stream or pond border; streaftes pass through peatland (has inlet and outlet)

Physiognomy sparse woodland, tall shrub, medium-height shmiss carpets/lawns

Distribution : broadly distributed in New Hampshire

Description: Medium level fens are open, acidic peatlands wibre minerotrophic influence than poor
level fen/bogs due to the effects of upland rurexfosure to lake and stream water, or limited
groundwater seepage. Weakly to moderately mirggobtc conditions prevail, with pHs ranging from
the low 4s to mid 5s. They occur in a varietyafdscape settings, but mostly along stream and lake
borders where the nutrient levels and seasonalfitions of water levels are greater than in peeell
fens, but less than in emergent marshes (thusialippeat to accumulate over the long term). They a
most frequent around relatively stagnant pondsiakes and drained depressions in glacial outwash or
ice-contact deposits. Peat is moderate to deepnanérately well decomposed in the upper layersy wi
a well-developed hummock - hollow topography in gnahits constituent communities. In New
Hampshire, they are more common than kettle hajeamal poor level fen/bog systems.

These systems are a mosaic of open, sedge-domfeatediwarf to medium-height shrublands, and open
moss lawns, carpets, and pools. Tall shrub femslao common. In shrubby areas, vigorous patches
Myrica gale (sweet gale)Jiraea alba var. latifolia (meadowsweet), and sometin@smamaedaphne
calyculata (leatherleaf) are prominent and usually more 2@h(50 cm) in height (leatherleaf tends to be
shorter in poor level fen/bogs)lex verticillata (common winterberry)Toxicodendron vernix (poison-
sumac)Acer rubrum (red maple), antlarix laricina (American larch) indicate weakly to moderately
minerotrophic conditions in areas that have tallbk and trees (these species are sparse or abpeatr
fens). Robust, tall sedges, likarex lasiocarpa (wire sedge)Carex utriculata (swollen-beaked sedge),
andCarex stricta (tussock sedge), are also common, and may dormarge areas individually or in
mixtures with other species. Moat areas alongithend margin and lawns, carpets, and pools netarwa
bodies often support aquatic peat mosses and sechsasphagnum torreyanum, S. cuspidatum, S,
pulchrum, Carex canescens (hoary sedge)accinium macrocarpon (large cranberry)Rhynchospora alba
(white beaksedge), araulichium arundinaceum (three-way sedge).

A typical natural community sequence from the uglhorder towards the center of the basin, chanel,
water-margin is as follows: a moat; a tall shrub Zene; a dense medium-height shrub zone with sweet
gale; sedge fen; and open moss carpet areas dosbkstwater’'s edge. Moss carpets or lawns are
typically not present or well developed in fensngi@treams, but are more common in lake border or
floating mat settings.
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Diagnostic natural communities
Moss lawns and sedge/medium-shrub fens

Sweet gale - meadowsweet - tussock sedge fen (S4)
Wire sedge - sweet gale fen (S3)

Large cranberry - short sedge moss lawn (S3)

Bog rosemary - sedge fen (S3)

Tall shrub fens

Highbush blueberry - sweet gale - meadowsweet dhiaket (S4)
Winterberry - cinnamon fern wooded fen (S4)

Sweet pepperbush wooded fen (S2)

Alder wooded fen (S3S4)

Peripheral or occasional natural communities

Associated natural community systemsin large peatland basins, this system can co-agithrpoor
level fen/bog systems. It is typical for mediumdefen peatlands to have small portions dominbated
oligotrophic conditions and communities. When thageas are limited in extent or constitute a small
proportion of the wetland, they are consideredusidns within the medium level fen system; wherythe
are more extensive or constitute a substantialgtigm of the wetland, the peatland may best tetei
as having both poor and medium level fens systeitdnthe same site. Conversely, poor level fegého
can have areas with more minerotrophic influendé wiedium level fen communities.

Floating marshy peat mat (S3S4)

Marshy moat (S4)

Water willow - Sohagnum fen (S3)

Alder - lake sedge intermediate fen (S2S3)
Montane level fen/bog (S2)

Sedge meadow marsh (S4)
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Characteristic species

Indicators of weakly to moderately minertrophic
conditions found in'medium level fens (mostly
absent or limited to marginal areas of kettle hole
and poor level fen/bogs):

Herbs

Carex lasiocarpa (wire sedge)

Carex utriculata (swollen-beaked sedge)
Carex stricta (tussock sedge)

Carex lacustris (lake sedge)

Carex canescens (hoary sedge)

Lysimachia terrestris (swamp yellow-
loosestrife)

Dulichium arundinaceum (three-way sedge)

Triadenum virginicum (Virginia marsh-St.
John’s-wort)

Osmundastrum cinnamomeum (cinnamon fern)
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Shrubs and trees

Myrica gale (sweet gale)

Spiraea alba var.latifolia (meadowsweet)
Soiraea tomentosa (rosy meadowsweet)

Chamaedaphne calyculata (leatherleaf) - >20”
and usually closer to 36" high

Vaccinium macrocarpon (large cranberry)
Ilex verticillata (common winterberry)
Alnusincana ssp.rugosa (speckled alder)
Acer rubrum (red maple)

Larix laricina (American larch)
Toxicodendron vernix (poison-sumac)

pHs generally in low 4s to low 5s

Many species of kettle hole and poor level
fen/bog systems may also be found in medium
level fens (see list in kettle hole bog system)
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« Montane sloping fen system

Landscape settingsmoderate- to high-elevation (above 2,400 ft.Jeyabottoms and adjacent gently
sloped mountain side-slopes; occur on definitegeolbus slopes, shallow level depressions, and small
drainage-ways associated with old beaver dams

Soils shallow, well-decomposed peat; often on glacikélbed or other silty-gravelly mineral deposits;
weakly to moderately minerotrophic; pHs average(8.3 to 6.3); soligenous and topogenous

Spatial pattern: small to large patch (<5-50+ acres); oval togiatar or linear shapes, irregular zonation
Physiognomy graminoid - moss lawns, graminoid - shrub, tafiub, sparse woodland and woodland
Distribution : found above 2,400 ft. in the White Mountains

Description: This peatland system is weakly to moderatelyamtrophic and forms nearly level to
demonstrably sloping soligenous peat mats in th@aMountains at moderate to high elevations (above
2,400 ft.). This system consistsmbntane sloping fensccurring in a mosaic witmontane alder -

heath shrub thicketeandmontane heath woodlandsPeats are well decomposed, and hummock - hollow
topography is moderately well to poorly develop&ail pHs range from 4.2 to 6.2 (average 5.3).
Surfaces are nearly level to sloping (up to 10-&firéles). Portions of some montane sloping feresst
are associated with headwater drainage areas figrimgrounded by beavers that were abandoned
decades ago and have subsequently filled in wihrocs.

The key diagnostic natural community of this systerantane sloping fenis dominated by graminoids
or graminoids and shrubs, and is the only knowririghe state or region that is characterized byeas.
Calamagrostis pickeringii (Pickering’s reed grass) on average contributesiteli#o cover, an@arex
wiegandii (Wiegand's sedge) is frequent (both are state egidmally rare). Numerous other northern
poor and medium fen plants are present (listed#elo

Diagnostic natural communities
* Montane sloping fen (S1)
* Montane alder - heath shrub thicket (S1)

Peripheral or occasional natural communities
* Montane heath woodland (S2)

Associated natural community systems These systems are often set in a matrix of spriic
forest/swamp systems in high-elevation valley bupwhich sometimes include montane black spruce -
red spruce forests.
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Characteristic species

Montane sloping fen: Shrubs

Chamaedaphne calyculata (leatherleaf)
Herbs Kalmia palifolia (bog laurel)
Ca arr;agrosti spickeringii (Pickering's reed Rhododendron groenlandicum (Labrador-tea)
grass

Rhododendron canadense (rhodora)

Carex wiegandii (Wiegand's sedge)* Ilex mucronata (mountain holly)

Carex echinata (star sedge)

Carex pauciflora (few-flowered sedge)
Carex oligosperma (few-seeded sedge)
Solidago uliginosa (bog goldenrod)

Lowland peatland plants are absent, including:
Vaccinium corymbosum (highbush blueberry)

-~ : Gaylussacia baccata (black huckleberry)
Veratrumviride (American false hellebore)

_ Ilex verticillata (common winterberry)
(Ijlrgﬁgghera clavellata (little club-spur bog- Woodwardia virginica (Virginia chain fern)

Drosera rotundifolia (round-leaved sundew)
Eriophorum virginicum (tawny cottonsedge)
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« Patterned fen system

Hydrogeomorphic categories palustrine, depressional, gently sloping, pedtlan
Landscape settingsextensive flats (peatland and lowland spruce fofiest/swamps)

Soils moderately well to well decomposed peat; weakiyarotrophic (acidic examples) to strongly
minerotrophic (circumneutral to alkaline examplgs)s 4-5 (acidic examples); 6.3-8.0 (circumneutral
alkaline examples); soligenous with some topogeirtfligence

Spatial pattern: small to large patch (15-50+ ac); oblong to broeals; repeating parallel zonation of
strings (hummock ridges) and flarks (hollows)

Physiognomy dwarf shrub with stunted conifers, graminoid -amcarpets

Distribution : found only in extreme northern New Hampshire

Description: Slow groundwater movement through broad gedlged peatlands forms a series of linear
hummock ridges, called strings, separated by gdtadilows known as flarks. Strings and flarks are
arranged perpendicularly to the flow of water thylothe peatland and can form a regular to intricate
pattern of parallel ridges and hollows. Acidictpated fens occur where groundwater seepage is
nutrient-poor. Patterned peatlands reach thethson extent in New Hampshire where patterningss |
well developed than further north; they are moreresive and well-developed in boreal and subpolar
areas where precipitation greatly exceeds evaporati

The strings and flarks in these patterned peatlhads dramatically different vegetation. The gsiin
acidic examples are similar to poor level fen/begatation and primarily composed of dwarf shrub
vegetation, dominated ighamaedaphne calyculata (leatherleaf), other dwarf shrubs, and scattered,
stuntedPicea mariana (black spruce) andarix laricina (American larch). Herbs are sparse on these
hummock ridges. Hollows are filled with open podilerwort - horned bladderwort fensor Sohagnum
moss carpets with sparse dwarf shrubs and sundeéarex exilis (meagre sedge)* is a diagnostic herb of
flarks in New Hampshire patterned fens.

The strings in our one circumneutral example ai@amily dominated by stunted (and heavily browsed)
Thuja occidentalis (northern white cedar), averaging 1 m tall améigarf shrubs, with a taller scattered
canopy of northern white cedar, black spruce, easdech, andcer rubrum (red maple). Herbs are
scattered in low abundance. All of this is oveliverse carpet of peat mosses and “brown” mosses
(mostly in Amblystegeacae family). Tlh&cumneutral - calcareous flarksange from a few meters to
more than 10 m wide and have a thick mat of brolgaeainterspersed with low plant cover of herbs and
mosses.

While the distinct vegetative differences betweeidia and circumneutral examples could support
splitting this system into two types, we considamh together as one type for purely pragmatic
conservation reasons: there are so few examplds\a high conservation value, and none are litely
be overlooked in conservation efforts.
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Diagnostic natural communities

Flarks

e Sphagnumrubdlum - small cranberry moss carpet (S3)

» Liverwort - horned bladderwort fen (S3)

« Large cranberry - short sedge moss lawn (S3)uspidatum variant)

« Circumneutral - calcareous flark (S1) (circumnédwgsa@amples)

Strings
» Leatherleaf - black spruce bog (S3)

* Northern white cedar circumneutral string (S1)

Associated systemsPatterned fens are surrounded by black spruatspemp and lowland spruce - fir
forest/swamp systems (acidic examples) and nortlbite cedar minerotrophic swamp system

(circumneutral example).

Characteristic species

Strings:

Acidic strings:

Picea mariana (black spruce)

Larix laricina (American larch)
Chamaedaphne calyculata (leatherleaf)
Kalmia angustifolia (sheep laurel)
Rhododendron groenlandicum (Labrador-tea)

Northern white cedar circumneutral string

Thuja occidentalis (northern white cedar) — dom.

Picea mariana (black spruce)

Larix laricina (American larch)
Chamaedaphne calyculata (leatherleaf)
Kalmia angustifolia (sheep laurel)
Rhododendron groenlandicum (Labrador-tea)
Muhlenbergia glomerata (spike muhly)
Trichophorum alpinum (alpine clubsedge)
Salix pedicellaris (bog willow)
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Flarks:

Acidic flarks:

Cladopodidlla fluitans (liverwort)

Utricularia cornuta (horned bladderwort)
Vaccinium oxycoccos (small cranberry)
Drosera rotundifolia (round-leaved sundew)
Drosera intermedia (spatulate-leaved sundew)
Carex exilis (meagre sedge)*

Sohagnum rubellum (peat moss)

Sphagnum cuspidatum (peat moss)

Circumneutral - calcareous flark
Sphagnum contortum (peat moss)*

Carex exilis (meager sedge)*

Menyanthes trifoliata (buck-bean)
Trichophorum alpinum (alpine clubsedge)
Utricularia minor (lesser bladderwort)
Sarracenia purpurea (purple pitcherplant)
Rhynchospora alba (white beaksedge)
Drosera intermedia (spatulate-leaved sundew)
Carex livida (livid sedge)*

Juncus stygius ssp.americanus (moor rush)*
Carex tenuiflora (sparse-flowered sedge)*
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» Calcareous sloping fen system

Landscape settingsheadwater positions, openings in northern wrétdac swamps, steep terraces of
rivers or streams, side slopes; also in small Bamirtatchments, stream margins, and old pastures

Soils well decomposed shallow to moderately deep ptangly minerotrophic; pH ranges from 6.7 to
8.2 (average 7.2); soligenous

Spatial pattern: small patch (mostly <5 acres); irregular zonatiomniform
Physiognomy graminoid - moss carpets, sedge - medium hejgdrse shrubland

Distribution : north and northwest of the White Mountains andheyn Connecticut River valley

Description: Calcareous sedge - moss feae dominated by a distinct assemblage of lowesdgd

other graminoids over a carpet of “brown” mosseas sgveral uncommon to rare peat mosses. Scattered
willow and dogwood shrubs are often present. Tipes#iands are among the most botanically diverse i
New Hampshire and contain many calciphilic plargcigs in addition to more common wetland species.
There are often numerous orchids and other unconimadss interspersed among the graminoids and
shrubs; these orchids and herbs are absent intradoc to moderately minerotrophic peatland system
(such as medium and poor level fen/bogs and Kettke bogs). Many of these species are rare, and
restricted to these systems.

These systems are restricted to areas that hag@eosble year-round seepage through base-rich or
carbonate-bearing bedrock types. Minerotrophipage is the primary water source in these systems
and there are often rivulets or small open podlsese systems are small in size and occur in atyasf
settings in New Hampshire including both groundwatfuenced and “disturbed” areas, such as old
pastures. Common settings for this system inchedelwater positions, open gaps in calcareous seepag
swamps (e.g., northern white cedar swamps), stegess of rivers or streams, and side slopes Isf hil
They also occur in small basins, kettles, or cattisiwith seepage influence and along margins of
streams flowing through marshes or swamps in arascalcareous bedrock. Certain expressions of
these systems often occur where disturbance magnaigetation in an early successional state, &sich
beaver meadows and grazed pastures or hay fields.

Soils typically are comprised of shallow to moderdépths of well-decomposed peat. Peat depthsvarie
with landscape setting; deeper peat accumulatioaredn basins and gentle slopes relative to steepe
slopes or periodically disturbed areas such aadesralong major rivers or old pastures. Whileesom
examples are nearly level, most have gentle to jpremb slopes.

Diagnostic natural communities

e Calcareous sedge - moss fen (S2)

Associated natural community systemsThis system is most often associated with nortlérite cedar
minerotrophic swamp systems, and occasionally dggirmarsh - shrub swamp or spruce - fir
forest/swamp systems.
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Characteristic species

Calcareous sedge - moss fen

Trees and shrubs

Swida sericea (red-osier dogwood)
Dasiphora floribunda (shrubby-cinquefoil)
Thuja occidentalis (northern white cedar)

Herbs

Carexinterior (inland sedge)

Carex flava (yellow-green sedge)
Carex hystericina (porcupine sedge)
Carex aurea (golden-fruited sedge)*
Carex castanea (chestnut sedge)*

Trichophorum cespitosum (tufted clubsedge)

Packera schweinitziana (New England
groundsel)

Lobelia kalmii (brook lobelia)*

Parnassia glauca (fen grass-of-Parnassus)*
Petasites frigidus var. palmatus (northern sweet-

coltsfoot)*

Cypripediumreginae (showy lady's-slipper)*
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Bryophytes
Aulocomnium palustre (moss)

Philonotus fontana (moss)
Sohagnum warnstorfii (peat moss)
Tomenthypnum nitens (moss)
Bryum pseudotriquetrum (moss)
Campyllium stellatum (moss)
Pellia epiphylla (liverwort)



OLIGOTROPHIC PEAT SWAMPS

» Black spruce peat swamp system

Landscape settingsclosed or stagnant, open headwater basins wiiikeli drainage, often in
depressions in glacial outwash or ice-contact deposbroad lake basins away from the influence of
lake water

Soils deep, moderately decomposed peat; oligotrophigeiakly minerotrophic; pHs generally in 3s to
mid 4s, occasionally higher; topogenous

Spatial pattern: small to large patch (5—100+ acres), occasiordtgnsive; circular to irregular shape,
often as exterior zone around open peatlands oetsmi@s in mosaics with more open peatlands

Physiognomy forest to woodland and tall shrub

Distribution : broadly distributed in central and northern Neantpshire, much less common in lowland
southern New Hampshire

Description: This system corresponds to acidic, nutrient-peaoded peatlands dominated by boreal
conifers and heath shrubs, particuld?lgea mariana (black spruce) and to a lesser extieaix laricina
(eastern larch) and other conifers. The main conityiis black spruce swampwhich has a
transcontinental boreal distribution with extensi@outh into northern and central New Hampshirgis T
community often surrounds open peatlands or carirdmpeatland basins that have no open
communities. This system occurs on moderately tiegpry deep peats. Black spruce dominated areas
sometimes transition tacidic northern white cedar swampm peat ored spruce swampsn mineral
soil, ornorthern white cedar - balsam fir swamms minerotrophic peats. These are acidic peatland
typically with pHs in the high 3s to mid-4s. Pagslof tall shrub peatland thickets (fens with <2586
cover) are common as part of the swamp mosaic. ré\these tall shrub fens become extensive, they
should be considered part of an adjacent opengoebslystem.

Diagnostic natural communities
* Black spruce swamp (S3)
« Highbush blueberry - mountain holly wooded fen (&3S
* Mountain holly - black spruce wooded fen (S3)

Peripheral or occasional natural communities
* Red spruce swamp (S3)
« Larch - mixed conifer swamp (S3)
» Acidic northern white cedar swamp (S1)
» Northern white cedar - balsam fir swamp (S2)
« Alder wooded fen (S3S4)
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Associated natural community systemsThis system is often found in association with peoel

fen/bogs, kettle hole bogs, and lowland sprucefefest/swamp systems. When this system surrounds

an open bog or fen system, the two communitiestyfpétally mark the transition to open peatland
system aréeatherleaf - black spruce bogndhighbush blueberry - mountain holly wooded ferThe

frequency and size of this system generally dirhigssto the south in New Hampshire where temperate o

coastal conifer peat systems are more common, aedebiack spruce swampgsually form narrow

borders around bogs.

Characteristic species

Black spruce swamp

Trees and shrubs

Picea mariana (black spruce) — dominant
Occasional:

Larix laricina (American larch)

Picea rubens (red spruce)

Abies balsamea (balsam fir)

Ilex mucronata (mountain holly)
Viburnum nudum (withe-rod)

Lyonia ligustrina (maleberry)
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Dwarf shrubs

Rhododendron groenlandicum (Labrador-tea)
Kalmia angustifolia (sheep laurel)
Rhododendron canadense (rhodora)
Vaccinium myrtilloides (velvet-leaf blueberry)

Gaultheria hispidula (creeping spicy-
wintergreen)

Chamaepericlymenum canadense (bunchberry)
Coptistrifolia (three-leaved goldthread)

Herbs
Carex trisperma (three-seeded sedge)
Osmundastrum cinnamomeum (cinnamon fern)

Bryophytes

Sohagnum spp. (peat mosses)

71



» Coastal conifer peat swamp system

Landscape settingsstagnant, closed or open headwater basins witkelil drainage; often in
depressions in glacial outwash or ice-contact deposbroad lake basins away from the influence of
lake water

Soils deep, moderately well decomposed peat; oligotmfmhweakly minerotrophic; pHs generally less
than 5, occasionally higher; topogenous

Spatial pattern: small to large patch (<5—-30+ acres); circulartegular shape; uniform or forming
exterior zone around open peatlands, sometime®#airs with more open peatlands

Physiognomy forest to woodland with tall shrub patches

Distribution : found in coastal New Hampshire with disjunct acences in the highlands of southwest
New Hampshire, the Merrimack Valley and the LakegiBn

Description: This system corresponds to acidic, oligotrogd@atlands in central and southern New
Hampshire dominated bghamaecyparis thyoides (Atlantic white cedar), and occasionaifinusrigida
(pitch pine). The system is characterized by anaare of the five Atlantic white cedar natural
communities. Atlantic white cedar dominates somalloof a peatland basin, mixing in some areag wit
red maple - Sphagnum basin swamgasd tall shrub fen communities. It is found is@sation with and
in isolation of open peatland systems. This sysieours on moderately to very deep peat with pEis le
than 5, although pH and trophic levels can be higheund the system margins where there is aighift
natural community type. Some inland examples isfgiistem are very acidic (pHs as low as 3.4);
seasonally flooded portions of these systems taasition to emergent marshes have higher pH¢4.4
6.5). Coastal plain and southern species are omrenon in this wetland system than in more inland,
northern, or higher elevation temperate peat swaripgse includ€lethra alnifolia (sweet
pepperbushRhododendron maximum (giant rhododendron)*, arfghhagnum flavicomans (peat moss).
Patches of tall shrub peatland thickets (fens wih% tree cover) are common as part of the swamp
mosaic. Where these tall shrub fens become extertbiey should be considered part of an adjacent
open peatland system.

Diagnostic natural communities
« Atlantic white cedar - yellow birch - pepperbushasup (S2)
« Atlantic white cedar - leatherleaf swamp (S1)
» Atlantic white cedar - giant rhododendron swamp) (S1
* Inland Atlantic white cedar swamp (S1)
« Seasonally flooded Atlantic white cedar swamp (S2)
« Pitch pine - heath swamp (S1S2)
» Sweet pepperbush wooded fen (S2)
* Highbush blueberry - mountain holly wooded fen ($3S
* Red maple Shagnhum basin swamp (S4)

NH Natural Heritage Bureau 72



Peripheral or occasional natural communities
* Black spruce swamp (S3)

« Black gum - red maple basin swamp (S3)

« Highbush blueberry - winterberry shrub thicket (S4)

Associated natural community systemsThis system is often found in association with pleoel
fen/bogs, kettle hole bogs, and in stagnant heaheaisins in isolation of other peatlands or open
wetlands. Structurally, it is similar to the termgte peat swamp system (which is largely hardwood
dominated, more common, and ranges further northvilaland, and to higher elevations).

Characteristic species

Trees

Abundant

Chamaecyparis thyoides (Atlantic white cedar)
Acer rubrum (red maple)

Frequent:

Betula alleghaniensis (yellow birch)

Tsuga canadensis (hemlock)

Picea rubens (red spruce)

Shrubs

Ilex verticillata (common winterberry)
Vaccinium corymbosum (highbush blueberry)
Ilex mucronata (mountain holly)

Clethra alnifolia (sweet pepperbush)
Rhododendron maximum (giant rhododendron)*
Kalmia latifolia (mountain laurel)

Kalmia angustifolia (sheep laurel)
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Herbs

Osmundastrum cinnamomeum (cinnamon fern)
Coptistrifolia (three-leaved goldthread)
Mitchella repens (partridge-berry)

Osmunda regalis var. spectabilis (royal fern)
Carex trisperma (three-seeded sedge)
Parathelypteris simulata (Massachusetts fern)
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« Temperate peat swamp system

Landscape settingsclosed or stagnant, open headwater basins wiikelid drainage, often in
depressions in glacial outwash or ice-contact deposlake or pond basins away from the influeate
lake water

Soils deep, moderately well decomposed peat; oligotmfmhweakly minerotrophic; pHs generally less
than 5; topogenous

Spatial pattern: small to large patch (<5-50+ acres), circularregular shape; uniform or forming
exterior zone around open peatlands, sometime®#airs with more open peatlands

Physiognomy forest to woodland with tall shrub patches

Distribution : found in central and southern New Hampshire

Description: This system corresponds to acidic, oligotrophidipeds in central and southern New
Hampshire dominated bAcer rubrum (red maple) with variable amounts of conifers atiter
hardwoods.Picea rubens (red spruce) is a common but minor associateptgrwise northern conifers
are absent or sparse, particularly in southern Nampshire. The tall shrub layer is well developed
dominated byaccinium corymbosum (highbush blueberry) aritex verticillata (common winterberry).
An abundance of peat moss&shagnum spp.),Osmundastrum cinnamomeum (cinnamon fern), and

other herbs are characteristic. It is charactdrizeoligotrophic to weakly minerotrophic conditgrand
therefore lacks minerotrophic indicators (althosgmetimes found around the margins) indicative of
temperate minerotrophic swamps, suckoasclea sensibilis (sensitive fern)Toxicodendron radicans
(poison-ivy),Lindera benzoin (northern spicebush), afdlaxinus nigra (black ash). The core community
is red maple - Sphagnum basin swamphich is usually a peatland (>40 cm organic nmatiat
sometimes occurs on mineral soils with a histipegon (shallow organic layer less than 40 cm) where
there may be more seasonal water fluctuationsithdaep peat settings. Mineral histic examples may
occupy the entire swamp basin, or more commonhthesswamp areas marginal to uplands where
organic accumulation is less. The system is sonastifound in association with open peatland systems
but may also occur by itself. Measured pHs areegly less than 5.3 (as low as 3.7), although pti a
trophic levels can be higher around the system imakghere there is often a shift in natural comrtyuni
type. More southern or low elevation examplesnanee likely to contain species restricted to cdamta
southern parts of the state. Patches of tall standb (<25% tree cover) are common as part ofvlzerg
mosaic; where these tall shrub fens become exnsigy may be considered part of an adjacent open
peatland system. The transition to upland forestisis swamp system is often marked by a border of
hemlock - cinnamon fern foresbr red maple - red oak - cinnamon fern forest

Diagnostic natural communities
* Red maple Shagnum basin swamp (S4)
* Black gum - red maple basin swamp (S3)
« Swamp white oak basin swamp (S1)
« Highbush blueberry - winterberry shrub thicket (S4)
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* Highbush blueberry - mountain holly wooded fen (&3S
«  Winterberry - cinnamon fern wooded fen (S4)

Peripheral or occasional natural communities
e Hemlock - cinnamon fern forest (S4)

* Red maple - red oak - cinnamon fern forest (S3S4)

* Red maple - pitch pine - cinnamon fern forest (§1S2

* Red maple - sensitive fern swamp (S3S4)

« Seasonally flooded red maple swamp (S4S5)

» Red spruce swamp (S3)

Associated natural community systemsThis swamp system may be found around some poel lev
fen/bog and kettle hole bog systems, and in assmeiaith coastal conifer peat or temperate
minerotrophic swamp systems, particularly in larg@amp systems that encompass a broad range of
wetland conditions. This system transitions tospdice swamps at moderate elevations.

Characteristic species:

Trees and shrubs

Abundant species:

Acer rubrum (red maple)

Vaccinium corymbosum (highbush blueberry)
Ilex verticillata (common winterberry)

Occasional to locally abundant species (broad
distribution):

Picea rubens (red spruce)

Tsuga canadensis (hemlock)

Betula alleghaniensis (yellow birch)
Ilex mucronata (mountain holly)
Kalmia angustifolia (sheep laurel)

Occasional to locally abundant species
§restr|cted to coastal or southern NH; absent
rom montane/near-boreal swamps):

Nyssa sylvatica (black gum)
Quercusbicolor (swamp white oak)
Clethra alnifolia (sweet pepperbush)
Ilex laevigata (smooth winterberry)
Rhododendron viscosum (clammy azalea)
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Rhododendron maximum (giant rhododendron)
Kalmia latifolia (mountain laurel)

Herbs and bryophytes

Abundant:

Osmundastrum cinnamomeum (cinnamon fern)
Sohagnum spp. (peat mosses)

Occasional to locally abundant (broad
distribution):

Carex trisperma (three-seeded sedge)
Thelypteris palustris var. pubescens (marsh fern)
Lycopus uniflorus (northern water-horehound)
Carex falliculata (northern long sedge)

Carex canescens ssp.canescens (hoary sedge)

Occasional to locally abundant (coastal or
southern distribution):

Parathelypteris simulata (Massachusetts fern)
Woodwardia virginica (Virginia chain fern)
Woodwardia areolata (netted chain fern)
Sphagnum torreyanum (peat moss)
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MINEROTROPHIC PEAT SWAMPS

* Montane/near-boreal minerotrophic peat swamp system

Landscape settingsheadwater basins and broad drainageways, exéftais, pond and lake basins, and
adjacent gentle slopes

Soils deep to moderately deep, well-decomposed peadjray to mineral soils in sloped swamp margins;
moderately to strongly minerotrophic, pHs rangerfr.9—7.5; topogenous and soligenous

Spatial pattern: small to large patches (<5-100+ acres), sometartnsive; circular-oval or irregular
shape; uniform or sometimes with sedgy or shrulggniangs or surrounding open peatlands

Physiognomy forest to woodland with tall shrub or herbaceopenings

Distribution : occurs north and northwest of the White Mountagtisjunct in Conway area

Description: This system is primarily found in the North Céiyron deep, minerotrophic organic soils
with Thuja occidentalis (northern white cedar). At least two swamp typestypically presennorthern
white cedar - balsam fir swampend to occur on organic soils (muck and peatir)6andnorthern
hardwood - black ash - conifer swampse often found toward the swamp margins on leveloping
mineral soil (shallow organic layer 0—16 in.). dontrast to more acidic black spruce peat swarhjss, t
swamp system is strongly influenced by minerotrogfibundwater seepage. On sites with a moderate
degree of mineral enrichment, tlaech - mixed conifer swammnay be present. Overall, the swamps are
conifer-dominated or mixed hardwood - conifer doaéd. Abundant to frequent northern conifers and
hardwoods includes northern white cedsbies balsamea (balsam fir),Larix laricina (American larch),
andPicea spp. (sprucesfraxinus nigra (black ash)Betula alleghaniensis (yellow birch), andcer

rubrum (red maple). Northern white cedar swamps haverth@astern-boreal distribution in North
America (Great Lakes to Canadian Maritimes), antdrekinto northern New Hampshire, mostly north of
the White Mountains. In New Hampshire, black asmost abundant in this system. These are diverse
swamp systems that harbor many vascular plant)(sg6écies) and bryophytes (>65 species),
particularly those preferring circumneutral coratis. The peat or muck in therthern white cedar -
balsam fir swampsre usually over a meter in depth, well decomposed,with an average pH of 6.1
(range of 4.9-7.5); soils imorthern hardwood - black ash - conifer swampensist of circumneutral to
subacid (pH of 5.3—-6.3), shallow, well decomposertkrover silty material. The sloping mineral soil
margins can also transition morthern white cedar seepage foresthere are a few cedar swamps south
of the White Mountains, which contain therthern white cedar - hemlock swangmmmunity. Alder
wooded fensre often part of this system, and can mark #esttion to open peatland systems or alder
alluvial shrublands along large strean@alcareous sedge - moss feoscur in a few swamps, in
openings where calcareous groundwater discham®isinent.

Diagnostic natural communities
* Northern white cedar - balsam fir swamp (S2)
* Northern white cedar seepage forest (S2)
* Northern hardwood - black ash - conifer swamp (S3)
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e Larch - mixed conifer swamp (S3)

Peripheral or occasional natural communities
« Alder wooded fen (S3S4)
« Alder seepage thicket (S3)
» Calcareous sedge - moss fen (S2)

» Acidic northern white cedar swamp (S1)
* Northern white cedar - hemlock swamp (S2)
* Northern hardwood seepage forest (S3)

Associated natural community systemsMedium level and rich sloping fens are often assed with
this swamp system, and in large wetland basinscoayccur with montane/near-boreal hardwood -

conifer minerotrophic swamp systems.

Characteristic species

Northern white cedar - balsam fir swamp

Trees

Abundant:

Thuja occidentalis (northern white cedar)
Abies balsamea (balsam fir)

Occasional species:

Fraxinus nigra (black ash)

Betula alleghaniensis (yellow birch)

Acer rubrum (red maple)

Picea spp. (spruces)

Dwarf shrubs and herbs

Carex trisperma (three-seeded sedge)
Osmundastrum cinnamomeum (cinnamon fern)
Coptistrifolia (three-leaved goldthread)
Rubus pubescens (dwarf raspberry)

Oxalis montana (northern wood sorrel)

Rubus dalibarda (dewdrop)

Carex leptalea (bristly-stalk sedge)

Dryopteris cristata (crested wood fern)
Tiarella cordifolia (foam-flower)
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Bryophytes

Hylocomium splendens (moss)
Amblystegium riparium (moss)
Rhytidiadel phus triquetrus (moss)
Rhytidiadel phus subpinnatus (moss)
Thuidium delicatulum (moss)
Bazzania trilobata (liverwort)

Rhi zomnium punctatum (moss)
Sohagnum girgensohnii (peat moss)
Sohagnum subtile (peat moss)
Sohagnum russowii (peat moss)

Characteristic species largely absent from other

cedar swamp communities:

Mitella nuda (naked bishop’s-cap)

Carex pedunculata (long-stalked sedge)
Orthilia secunda (one-sided-shinleaf)
Platanthera obtusata (blunt-leaved bog-orchid)
Rhamnus alnifolia (alder-leaved buckthorn)
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Some potential rare speciem(thern white
cedar - balsam fir swamp

Petasites frigidus var. palmatus (northern sweet-

coltsfoot)*
Carex castanea (chestnut sedge)*
Cypripediumreginae (showy lady's-slipper)*

Cyr)ri pedium parviflorum var. pubescens (large
yellow lady’s-slipper)*

Cyr)ri pedium parviflorum var. makasin (greater
yellow lady’s-slipper)*

Liparisloesdii (Loesel’s wide-lipped orchid)*

Northern hardwood - black ash - conifer
swamps

Trees

Abundant species:

Fraxinus nigra (black ash)

Betula alleghaniensis (yellow birch)
Abies balsamea (balsam fir)

Picea rubens (red spruce)

Frequent species:

Thuja occidentalis (northern white cedar)
Acer rubrum (red maple)

Picea glauca (white spruce)

Populus balsamifera (balsam poplar)
Fraxinus americana (white ash)
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Northern hardwood - black ash - conifer
swampgcont):

Shrubs

Alnusincana ssp.rugosa (speckled alder)

Ilex verticillata (common winterberry)
Viburnum nudum (withe-rod)

Toxicodendron radicans (poison-ivy)

Lonicera canadensis (American honeysuckle)

Herbs

Geumrivale (water avens)

Onoclea sensihilis (sensitive fern)

I mpatiens capensis (spotted touch-me-not)
Tiarella cordifolia (foam-flower)

Hydrocotyle americana (American marsh-
pennywort)

Packera schweinitziana (New England
groundsel)

Chrysosplenium americanum (golden-saxifrage)
Carex gynandra (nodding sedge)
Galium kamtschaticum (boreal bedstraw)

Bryophytes

Abundant (particularly the “Brown Mosses” and
other non- (j)hagnum mosses) but poorly
documente
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PRIMARILY MINERAL SOIL WETLANDS

These are non-riparian systems found in depredsiorsdoped settings or along drainages of small
streams (i.e., first and second order). They faodsted floodplains or well developed, periodigall
exposed river or stream channel and bank commaritiet develop on larger streams and rivers
(generally third order and higher).

MINEROTROPHIC MINERAL SWAMPS (WEAKLY TO STRONGLY MNEROTROPHIC)

* Temperate minerotrophic swamp system

Landscape settingsdepressional headwater basins and drainage wslaysng mineral soils around open
wetlands; pond and lake basins

Soils mostly flat to moderately sloping mineral soitsshallow, well-decomposed peat or muck;
moderately to strongly minerotrophic; pHs in theasl 6s; topogenous to soligenous, non-riparian

Spatial pattern: small to large patches (<5-50+ acres); circulaat-or irregular shaped; uniform,
sometimes with shrubby openings or surrounding apettands

Physiognomy forest to woodland with tall shrub openings

Distribution : widespread south of the White Mountains

Description: This is a relatively common red maple swampeystound in central and southern New
Hampshire with well decomposed shallow peat or mainsoils, including classic seepage swamps and
other more common minerotrophic swamp types. $yssem ranges from examples with shallow
organic layers over silty or sandy mineral soild apparent seepage influence to sometimes rehativel
shallow, well decomposed peat. Measured pHs aiealjy in the 5s and 6s. It is dominatedAwner
rubrum (red maple), with lesser quantities of other harods Fraxinus nigra (black ash)Betula
alleghaniensis (yellow birch)) and occasional conifers, particlydsuga canadensis (hemlock). Many

of the species found in temperate peat swampslsarba found in this system, including southern and
coastal species, but species indicative of modgratetrongly minerotrophic conditions are diagios
(listed below). Northern conifers, shrubs, andbkef montane/near-boreal swamps are absent @espar
The shrub layer is typically well developed, astaesherb and bryophyte layers, which are alsa@quit
diverse. Sphagnum mosses are usually in relatively low abundancepearad to temperate peat swamp
systems, but can be abundant in particularly skmtions. These swamps support a substantial non-
Sohagnum bryophyte layer. Strongly sloping examples orpgeslty soils often can have a great deal of
black ashCarex lacustris (lake sedge), dBymplocarpus foetidus (skunk-cabbage). Shrubby openings are
common in these swamps. Titeel maple - sensitive fern swangemmunity is the most common
swamp type in this system. This system is oftendé@d byhemlock - cinnamon ferror red maple -

red oak - cinnamon fern forestthat are intermediate between swamp and uplaredtfoExamples that
transition to emergent marshes may consai@sonally flooded red maple swarapd those that

transition to peatlands may conta@d maple - Sphagnum basin swamp
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Diagnostic natural communities

Red maple - sensitive fern swamp (S3S4)

Red maple - black ash swamp (S3)

Red maple - lake sedge swamp (S3)

Highbush blueberry - winterberry shrub thicket (S4)

Peripheral or occasional natural communities

Hemlock - cinnamon fern forest (S4)

Red maple - red oak - cinnamon fern forest (S3S4)
Red maple - elm - lady fern silt forest (S1S2)

Red maple Shagnum basin swamp (S4)
Seasonally flooded red maple swamp (S4S5)
Alder seepage thicket (S3)

Associated natural community systems In larger swamp basins this system can tramsitito
temperate peat swamp systems. It also can traméitio emergent marsh - shrub swamps.

Characteristic species:

Trees and shrubs Infrequent to locally abundant indicators of at

Abundant species:

Acer rubrum (red maple)

Ilex verticillata (common winterberry)
Occasional to locally abundant species:
Tsuga canadensis (hemlock)

Betula alleghaniensis (yellow birch)

least weakly minerotrophic conditions:
Fraxinus nigra (black ash)

Fraxinus americana (white ash)

Lindera benzoin (northern spicebush)
Ulmus americana (American elm)
Alnusincana ssp.rugosa (speckled alder),
Viburnum dentatum var. lucidum (smooth

Vaccinium corymbosum (highbush blueberry) arrowwood)

Spiraea alba var.latifolia (meadowsweet)
Toxicodendron radicans (poison-ivy)
Toxicodendron vernix (poison-sumac)

Sambucus nigra ssp.canadensis (common
elderberry)

Weakly minerotrophic indicators (cont.):
Lindera benzoin (northern spicebush)
Viburnum lentago (nannyberry)

Swida sericea (red-osier dogwood)

Swida amomum var. schuetzeana (northwestern
silky dogwood)

Rubus pubescens (dwarf raspberry)

NH Natural Heritage Bureau 80



Herbs and bryophytes

Abundant or locally abundant indicators of at
least weakly minerotrophic conditions:

Onoclea sensihilis (sensitive fern)
Carex lacustris (lake sedge)
Carex stricta (tussock sedge)
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Infrequent to locally abundant indicators of at
least weakly minerotrophic conditions:

Impatiens capensis (spotted touch-me-not)
Caltha palustris (marsh-marigold)

Viola spp. (violets)

Geumrivale (water avens)

Symplocarpus foetidus (skunk-cabbage)

Hydrocotyle americana (American marsh-
pennywort)
Sohagnum sguarrosum (peat moss)

Mnium spp. (mosses)
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» Forest seep/seepage forest system

Landscape settingsgroundwater discharge points and zones in udiarests; bases of steep slopes;
slopes where slowly-pervious soil layers force gidwiater to the surface

Soils usually silty or loamy, sometimes sandy, witthallow muck layer; poorly to very poorly drained
non-riparian; moderately to strongly minerotroplsigbacid to circumneutral (mid 5s to >7); soligenou
and topogenous

Spatial pattern: small patches, points, or narrow-linear zonepemdicular (e.g., slope-bases) or parallel
to flow direction such as seepage runs (0.1-10escuniform zonation or sometimes with multiple,
parallel seepage runs

Physiognomy forest or woodland tree canopy, usually sparsadderate shrub layer, and very dense
herb and bryoid layer

Distribution : broad distribution in the state, but more comrand larger examples found in northern
New Hampshire

Description: This is a broadly defined, spatially small watlssystem that corresponds to forest seeps,
seepage runs along headwater streamlets, anditeeheewhat larger counterparts of northern New
Hampshire, seepage forests. These tend to be, $soddked, sloping seepage wetlands up to about 5
acres in size, with most examples being much sm@®&25 ac). While small, they are distinct from
their surrounding upland forests. Soils are s&tdrto seasonally saturated, poorly to very podrined
and have a shallow muck layer over silty or loamgcasionally sandy) materials. pHs range from the
mid 5s to over 7. They have some floristic siniles to other minerotrophic swamp systems, bug the
have a more limited set of vascular plants in amgrgexample, and are more variable from one seep t
another. They are well demarcated, however, gt afsseepage and other minerotrophic plants &sad,
group, primarily occur in seeps. Seepage foresingkes are found primarily in northern New
Hampshire; examples further south tend to be gpadtih forest seepg$:raxinus nigra (black ash)
dominated swamps (black ash varianhofthern hardwood - black ash - conifer swampccur on
shallow but distinctly sloping silty soils at slepases and around swamp margins.

Diagnostic natural communities
» Acidic Sphagnum forest seep (S3S4)
e Subacid forest seep (S3S4)
e Circumneutral hardwood forest seep (S3)
* Northern hardwood seepage forest (S3)
* Northern hardwood - black ash - conifer swamp (S3)

Peripheral or occasional natural communities
» Alder seepage thicket (S3)

NH Natural Heritage Bureau 82



Associated natural community systemsThis system is most often embedded within uplamesis,
although they occasionally occur at the borderasfous other wetland types.

Characteristic species
Seepage indicators:

Tiarella cordifolia (foam-flower)

Carex scabrata (eastern rough sedge)

Glyceria melicaria (northeastern manna-grass)
Circaea alpina (small enchanter’s-nightshade)

Symphyotrichum puniceum (purple-stemmed
American-aster)

Chrysosplenium americanum (golden-saxifrage)
Platanthera dilatata (white northern bog-orchid)
Galium kamtschaticum (boreal bedstraw)
Geumrivale (water avens)

Mitella diphylla (two-leaved bishop’s-cap)
Neottia cordata (heart-leaved twayblade)
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Neottia convallarioides (broad-leaved
twayblade}

Sphagnum sguarrosum and other bryophytes

Cardamine pensylvanica (Pennsylvania bitter-
cress)

Chelone glabra (white turtlehead)
Hydrocotyle americana (American marsh-
pennywort)

Veratrumviride (American false hellebore)
Carex leptalea (bristly-stalk sedge)

Carex disperma (soft-leaved sedge)

Equi setum sylvaticum (wood horsetail)

Cypripedium parviflorum var. pubescens (large
yellow lady’s-slipper)*

Cystopteris bulbifera (bulbil fragile fern)
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OPEN-BASIN AND STREAMSIDE WETLANDS

This system occurs on fine mineral to organic sabss$ (sand, muck, or shallow muck over sand tr sil
along stream drainageways or open basins (i.esettiat have an outlet). Communities are seagaioall
semi-permanently flooded, with aquatic beds beiegnanently flooded or only intermittently exposed.
Emergent marshes and aquatic bed communities falemg rivers and major streams are similar to those
in streamside and open-basin settings but co-agithriverbank and river channel communities

typically absent along smaller streams (see lowligrd silty - sandy riverbank system).

« Drainage marsh - shrub swamp system

Landscape settingsalong streams and small rivers in drainagewagsimopen headwater depressions

Soils well decomposed muck and mineral soils, very jyaworpoorly drained; moderately to strongly
minerotrophic; pHs mostly in 5s and 6s; limnogenous

Spatial pattern: large patch (<1-200+ acres); extensive broaditisbape with inlets and outlets;
irregular or linear zonation (parallel to streanmriciprs and pond and lake margins)

Physiognomy aquatic beds, herbaceous emergent, medium drsthtablands and shrub thickets,
forested and woodland swamp

Distribution : widespread throughout New Hampshire

Description: This system occurs on well-decomposed muck anénal soils along small, low-gradient,
seasonally flooded streams (mostly first- and seamnder) and in open basins with outlet streantsls S
consist of sandy and silty mineral materials and/elf decomposed muck (often shallow organics over
mineral soil). Most examples exhibit a broad flsedime gradient from permanently flooded or
intermittently exposed to seasonally flooded caad#t. Corresponding natural communities include
aquatic bedsemergent marshesneadow marsheslluvial shrub thickets and seasonally flooded
swamps. Periodic beaver activity sets successgtats back towards deeper water communities (pond
aquatic bedsor emergent mars)y while beaver dam abandonment and subsequentdraitége shifts
the successional track back towards meadow marsimare wooded states. Some abandoned beaver
meadows consist agedge meadow marshehlaracterized by minerotrophic peat mosses andmtearbs
on well decomposed muck and often with standingsiradicative of raised water levels. These peaty
marshes likely succeed to shrub or swamp statésoeittinued drainage. Medium fen communities are
occasionally associated with this system, partitpkElong sluggish drainages or in inlets away fribra
influence of streamsEmergent marshandaquatic bedcommunities in this system also occur along
lower energy sections of rivers and major streaae @lso low gradient silty-sandy riverbank system)
ponds, and lakes. There is considerable variainong examples of this system in terms of diveity
communities, flood regimes, and successional spasent, but there is relatively little geographic
variation across the state. Community composigdnfluenced to some extent by stream and soil
characteristics (i.e., mineral vs. organic soilg) geography, although many of the natural comriamit
in this system have wide geographic ranges. Miibteovariation among examples relates to diveisity
flood regime conditions and effects of beaver dgtion community composition.
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Diagnostic natural communities
Emergent marshes and aquatic beds
e Tall graminoid meadow marsh (S4)

e Short graminoid - forb meadow marsh/mudflat (S4)

* Sedge meadow marsh (S4)

» Herbaceous seepage marsh (S3)

» Lake sedge seepage marsh (S3)

« Emergent marsh (S5)

e Cattail marsh (S4)

« Bayonet rush emergent marsh (S2)
e Aquatic bed (S4S5)

Shrublands, shrub thickets, and wooded swamps

* Mixed tall graminoid - scrub-shrub marsh (S4S5)
« Highbush blueberry - winterberry shrub thicket (S4)

e Buttonbush shrubland (S4)
« Alder alluvial shrubland (S3)

« Alder - dogwood - arrowwood alluvial thicket (S4)

» Meadowsweet alluvial thicket (S3S4)
* Mixed alluvial shrubland (S4)

« Seasonally flooded red maple swamp (S4S5)

Associated natural community systems Drainage marsh - shrub swamp systems are faund i

association with some medium level fen systemssantketimes transition to oligotrophic peat swamp or

minerotrophic swamp systems.

Characteristic species:
Common (shallowgmergent marstspecies:

Calamagrostis canadensis (bluejoint)

Carex stricta (tussock sedge)

Glyceria canadensis (rattlesnake manna grass)
Leersia spp. (cut grasses)

Scirpus cyperinus (woolly bulrush)

Carex utriculata (swollen-beaked sedge)
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Common (medium-depth and deepergent
marshspecies:

Pontederia cordata (pickerelweed)

Peltandra virginica (green arrow-arum)
Sagittaria latifolia (common arrowhead)
Spoarganium americanum (American bur-reed)
Eleocharis palustris (common spikesedge)
Typha latifolia (broad-leaved cat-tail)

Juncus militaris (bayonet rush)
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Aquatic bedspecies:

Potamogeton spp. (pondweeds)
Brasenia schreberi (water-shield)
Nuphar variegata (bullhead pond-lily)
Nymphaea odorata (white water-lily)

Utricularia vulgaris ssp.macrorhiza (greater
bladderwort)

Lemna minor (common duckweed)
Vallisneria americana (tape-grass)
Myriophyllum spp. (water-milfoils)
Bidens beckii (Beck’s water-marigold)*

Persicaria hydropiperoides (false water-pepper
smartweedy

Common species of shrub communities:

Ilex verticillata (common winterberry)
Vaccinium corymbosum (highbush blueberry)
Alnusincana ssp.rugosa (speckled alder)
Viburnum nudum (withe-rod)

Salix spp. (willows)

Myrica gale (sweet gale)

Soiraea alba var.latifolia (meadowsweet)

Cephal anthus occidentalis (common
buttonbush)
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Seepage marsh species:

Alnusincana ssp.rugosa (speckled alder)

Carex lacustris (lake sedge)

I mpatiens capensis (spotted touch-me-not)
Onoclea sensihilis (sensitive fern)

Eutrochium maculatum (spotted Joe-Pye weed)
Symplocarpus foetidus (skunk-cabbage)

Symphyotrichum puniceum (purple-stemmed
American-aster)

Toxicodendron vernix (poison-sumac)

Hydrocotyle americana (American marsh-
pennywort)

Carex stipata (awl-fruited sedge)
Equi setum sylvaticum (wood horsetail)
Osmunda regalis var. spectabilis (royal fern)
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SAND PLAIN POND SHORE AND BASIN MARSHES

These systems occur in sand plain settings aldwgdad pond shores and in closed basins with etsinl
or outlets. They are distinguished from typicaidiogenous wetlands (e.g., emergent marshes) by thei
unusual geomorphic settings, floristic compositiemg broadly fluctuating water levels. Verticaltera
fluctuations influenced by precipitation, evapospination, groundwater fluctuations, and limited
topographic runoff inputs dominate the hydrologyglosed-basin marshes. Pond shores are also
characterized by wide, seasonal water level flumng, but differ from basin marshes by pronounced
wave action and ice scour. These systems harby pilants restricted to or concentrated in the mtita
coastal plain region, and contain a high proportibthe state's coastal plain flora. In more serrth
states, these wetlands are commonly referred coastal plain pond shores.

e Sandy pond shore system

Landscape settingsborders of ponds and lakes with sandy bottonsanody littoral zones

Soils sand and gravel, sometimes peaty sands; poovgriopoorly drained; seasonally and semi-
permanently, intermittently exposed, and permagdiatbded; oligotrophic; limnogenous

Spatial pattern: extensive narrow-linear shape (2—-50 m wide byl1@0+ m in length); narrow
zonation parallel to shoreline

Physiognomy tall-medium shrub, tall herbaceous, short herbasgfloating and submersed aquatic

Distribution : mostly east-central and southern New Hampshaeasional further north

Description: Sandy pond shores occur primarily in central smathern New Hampshire in association
with sand plain regions and occasionally alongdakeill settings where there is a local accuniatabf
sand along the shore. These sandy to gravellestard peaty sand shores are a stressful environmen
for plants to grow due to the infertile minerallswiidely fluctuating water levels, and regular wav
action and ice scouring. Narrow vegetation zomesstiung parallel to the shoreline and relate to
elevation above the lake and degree of wave andisterbance (ranging from shrub bordeatuatic
bedg. While these wetlands do contain many commorandtspecies, a high proportion of the plants
present are stress-tolerators or ruderals, and imavey coastal plain affinities and are restricteddnd
shores or basin marshes in New Hampshire. Theapyidiagnostic natural community types of this
system are thbulblet umbrella-sedge open sandy pond shargwater lobelia aquatic sandy pond
shore Examples with peaty sand development occur tphafew lakes (including Ossipee Lake) and
are characterized by twig-rush sandy pond shoreommunity with a high diversity of rare coastal
plain species. A few examples on Ossipee Lake tfesearehudsonia inland beach strandommunity,
characterized by sand plain species on a dry bédgd. Sand and gravel shores of lakes in ponttsein
White Mountains and North Country have some flariahd geomorphic similarities, but lack coastal
plain and southern species. Further sampling salli@tion of these examples is needed to deterihine
they warrant consideration as separate systems.
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Diagnostic natural communities
* Sweet gale - alder shrub thicket (S3)
e Hudsonia inland beach strand (S1)
e Twig-rush sandy turf pond shore (S1)

* Bulblet umbrella-sedge open sandy pond shore (S2)

« Water lobelia aquatic sandy pond shore (S2)

« Bayonet rush emergent marsh (S2)
* Montane sandy pond shore (S1)

Associated natural community systems Sandy pond shores are always associated with plahkes,
and adjacent, upland forest. It is sometimes aatmtiwith poor to medium level fen and emergentsimar
- shrub swamp systems that typically occur behisdrady berm or on lower-energy sections of shaelin

Characteristic species:
Pond shore wetland communities:

Rhexia virginica (Virginia meadow-beauty)
Cladium mariscoides (twig-rush)
Viola lanceolata (lance-leaved violet)

Euthamia caroliniana (coastal plain grass-
leaved-goldenrod)*

Cyperus dentatus (bulblet umbrella sedge)
Juncus pelocarpus (brown-fruited rush)
Gratiola aurea (golden hedge-hyssop)

Agalinis paupercula var.borealis (boreal small-
flowered agalinis)

Eriocaulon aquaticum (seven-angled pipewort)
Lobelia dortmanna (water lobelia)

Sagittaria graminea (grass-leaved arrowhead)
Sagittaria latifolia (common arrowhead)
Juncus militaris (bayonet rush)
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Hudsonia inland beach strand

Hudsonia tomentosa (hairy hudsonia)*
Hudsonia ericoides (golden-heather)*

Prunus pumila var. depressa (eastern dwarf
cherry)

Quercusilicifolia (scrub oak)

Pinusrigida (pitch pine)

Schizachyrium scoparium (little bluestem)
Vaccinium macrocarpon (large cranberry)
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« Sand plain basin marsh system

Landscape settingsshallow depressions in outwash, ice-contact depasd other glacio-fluvial soils;
semi-perched or groundwater-connected

Soils sand or gravelly sand with shallow muck or samaick surface horizons; poorly to very poorly
drained; seasonally and semi-permanently floodedtéomittently exposed; oligotrophic; topogenous
and groundwater influence (vertical fluctuationsnitfzant)

Spatial pattern: small patch (<1-15 acres); individual basins vaal, circular and irregular shapes;
occur as single basins or as clumps of separabeshasclose proximity with no or only intermittent
surface water connection; concentric zonation

Physiognomy tall-medium shrub, tall herbaceous, short herbasgfloating and submersed aquatic

Distribution : mostly east-central and southern New Hampshaeasional further north

Description: These marshes occur in closed basins (havinglets or outlets) in sand plain settings
(outwash and other ice-contact deposits). In eshto peatlands in closed basins, these wetlamds h
widely fluctuating seasonal and annual water leaisl no or relatively little organic matter
accumulation in at least a portion of the basis. wikh sandy pond shores, these wetlands havdiiafer
mineral soils and support a combination of commetiamd marsh plants and uncommon stress-
tolerators and ruderals (including numerous cogdtéh species) that are rare or infrequent inothe
habitats in the state. They occur primarily intcaéirand southern New Hampshire although a few
examples that lack coastal plain species can befouthe White Mountain region. Concentric
vegetation zonation is typical and wave and iceads absent. Many of the species listed for gand
pond shore system occur in sand plain basin marphesothers. Examples with threeadow beauty
sand plain marshcommunity contain numerous rare and coastal gla@ties that are associated with a
well-developed sandy drawdown zone.

Diagnostic natural communities
« Highbush blueberry - winterberry shrub thicket (S4)
* Meadowsweet - robust graminoid sand plain mars84%3
* Meadow beauty sand plain marsh (S1)
* Three-way sedge - manna-grass mudflat marsh (S2S3)
e Spike-rush - floating-leaved aquatic mudflat maiSh)
» Sharp-flowered manna-grass shallow peat marsh (S1)
* Montane sandy basin marsh (S1)
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Peripheral or occasional natural communities
* Red maple - Sphagnum basin swamp (S4)
e Swamp white oak basin swamp (S1)
e Pitch pine - heath swamp (S1S2)
e Buttonbush shrubland (S4)

Associated natural community systems These systems are typically set in upland farestaics and
thus isolated from other wetlands. Occasionalytare adjacent to temperate or coastal conifdr pea
swamp systems with shallow organic horizons (seglperal or occasional natural communities above).

Characteristic species:

Rhexia virginica (Virginia meadow beauty) Agalinis paupercula var.borealis (boreal small-

Cladium mariscoides (twig-rush) floyvere agaI|n|§) _
Viola lanceolata (lance-leaved violet) Eriocaul on aquaticum (seven-angled pipewort)

Euthamia caroliniana (coastal plain grass- Sag'tta”"_i Iatlfo.lla (common .arrowhead)
leaved-goldenrod)* Eleocharistenuis (slender spikesedge)

Cyperus dentatus (bulblet umbrella sedge) Dichanthelium acuminatum ssp.spretum

Juncus pelocar pus (brown-fruited rush) (Spf”“?d ha.iry rosette-panicgrass)
Gratiola aurea (golden hedge-hyssop) Xyris difformis (bog yellow-eyed-grass)

NH Natural Heritage Bureau a0



RIPARIAN (NON-TIDAL )

The following systems correspond to riparian zaatebe terrestrial - aquatic interface: some of the
constituent communities are jurisdictional wetlandd some are not, but all are dramatically infageh
by periodic river flooding. They occur primarilfoag third and higher order streams and rivers and
include stream and river floodplains, river chasnahd river banks.

These riparian systems on mineral soils are brakertwo broad groups: 1) river channels and riegib
systems that occur below the bankful stage ofex (ithe river level at which the river spills orit®
floodplain); and 2) floodplains, which are floodeyglthe river when the river spills over its banks.
Bankful stage on rivers worldwide occurs on averagea 2—3 year return interval. Alluvial shrub
thickets on smaller rivers and large streams canrazn annually flooded floodplains that occur
elevationally below a higher floodplain forest (whgresent) or upland forest.

RIVER CHANNELS (AND ASSOCIATED RIVERBANKS AND OPEN FLOODPLAINS)

River channels are areas between riverbanks. BRinés are the elevated ground bordering and
containing a river. Low riverbanks are immediatatljacent to river channels and are typically iratad
for substantial portions of the year. Substratessariable in these settings with composition deleat
on the slope gradient of the river and positioatreé to the main channel. High-energy environsamne
indicated by sand, gravel, cobble, boulder, or beklsubstrate where fast currents scour and transpo
finer particles downstream. These settings tertht@ a sparse or low percent cover of plants. loow
moderate-energy environments are indicated by sasilt substrate and may range from sparse to
moderate plant cover.

Although energy level is an important variable tafi¢cts community composition within river systems
river gradient appears to be a more stable prediftine overall community assemblage than eneegy p
se; energy level varies with gradient, elevatiow aver stage (high or low, rising or falling), eteas
river gradient better represents the long termagecondition. High gradient rivers often transpioe
sediments at high or low stage, whereas low gradieers may only transport fine sediments at a
particular stage level. The following three riedannel/riverbank systems occur largely in modetate
high-energy environments along rivers and largeastis in the state. Most occur on mineral or rock
substrate with relatively little organic matter agwilation. Lower gradient rivers can also have rgemt
marshes on muck substrate, aquatic beds, andaathenunities associated with lower energy settings.
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» Low-gradient silty-sandy riverbank system

Landscape settingsriver channels and riverbanks (below the bankéud-stage level) along low
gradient sections of rivers and large streams (witvithout well-developed adjacent floodplain)

Soils primarily alluvial sands, loams, and silt loammderately minerotrophic

Spatial pattern: extensive narrow-linear patches (several metate and miles long); linear zones
parallel to river or patchy zonation correspondimgntermittent bar deposits

Physiognomy tall shrub, medium-height shrub, herbaceous eemygparsely vegetated, aquatic

Distribution : broadly distributed throughout the state

Description: This system corresponds to sandy or silty refe&nnels and riverbanks along low gradient,
low to moderate energy, meandering sections oélanggams and minor rivers. Sandy or silty channel
bars are occasional, but gravel and cobble bansekaiively rare or absent in this depositional
environment.Aquatic bedandemergent marsicommunities are common, whereas these are typicall
absent or not well developed in higher energyrsgstof moderate- and high-gradient sections ofrive
These communities are typically indicated by a &igtensity of vegetation and emergent marsh forbs,
including species absent from high-energy enviramnseTypically, this system has a high diversity o
species.

Shrubbier portions of this system are charactergedlder, dogwoods, and Viburnums, and sometimes a
diverse assemblage of other shrubs. Adjacent flladts typically have red or silver maple floodplai
forest communities, but examples of this system tagly well-developed wooded floodplain forests.
Instead they may have extensive alluvial alderd{pains along large streams that are flooded at lea
annually, or they may transition rapidly to upland.

Diagnostic natural communities
River channels and low riverbanks
» Cobble - sand river channel (S3S4)
* Mesic herbaceous river channel (S4)
» Twisted sedge low riverbank (S3S4)
Riverbanks
» Herbaceous riverbank/floodplain (S4)

» Bluejoint - goldenrod - virgin's bower riverbanlgéidplain (S3S4)
e Alder alluvial shrubland (S3)

« Alder - dogwood - arrowwood alluvial thicket (S4)

* Meadowsweet alluvial thicket (S3S4)

Emergent marshes and aquatic beds

e Short graminoid - forb meadow marsh/mudflat (S4)

e Emergent marsh (S5)
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» Bayonet rush emergent marsh (S2)
e Cattail marsh (S4)
e Aquatic bed (S5)

Peripheral or occasional natural communities
e Dry river bluff (S3)

Associated natural community systemsThis system is most often associated with tempenater
river and major river silver maple floodplain syste and rarely montane/near boreal floodplains that

occur on large streams.

Characteristic species

Herbaceous river channel and riverbank
communities:

Poa spp. (blue grasses)

Agrostis spp. (bentgrasses)
Calamagrostis canadensis (bluejoint)
Panicum spp. (panicgrasses)

Carex torta (twisted sedge)

Apocynum cannabinum (hemp dogbane)
Symphyotrichum spp. (American-asters)
Solidago spp. (goldenrods)

Persicaria spp. (smartweeds)
Eutrochium spp. (Joe-Pye-weeds)
Hieracium spp. (hawkweeds)

Equisetum arvense (field horsetail)
Glyceria andPuccindllia spp. (manna grasses)
Leersia spp. (cut grasses)

Juncus spp. (rushes)

Eleocharis spp. (spikesedges)

Carex lupulina (hop sedge)

Carex crinita (fringed sedge)
Schoenoplectustorreyi (Torrey's bulrush)

Schoenoplectus smithii var. setosus (Smith’s
bulrush)
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Scirpus cyperinus (woolly bulrush)

Bulbostylis capillaris (tufted hair-sedge)

Cicuta spp. (water-hemlocks)

Sum suave (water-parsnip)

I mpatiens capensis (spotted touch-me-not)
Thelypteris palustris var. pubescens (marsh fern)
Onoclea sensihilis (sensitive fern)
Osmundastrum cinnamomeum (cinnamon fern)

Triadenum virginicum (Virginia marsh-St.
John’s-wort)

Bidens spp. (beggar-ticks)
Lycopus uniflorus (northern water-horehound)
Irisversicolor (blue iris)

Lysimachia terrestris (swamp yellow-
loosestrife)

Shrub and vines of riverbank and river channel
communities:

Alnusincana ssp.rugosa (speckled alder)
Alnus serrulata (smooth alder)

Swida spp. (dogwoods)

Viburnumspp (viburnums)

Clematis virginiana (virgin’s-bower)
Soiraea alba var.latifolia (meadowsweet)
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* Moderate-gradient sandy-cobbly riverbank system

Landscape settingsriver channels and riverbanks (below the banktsition to floodplain) along
moderate-gradient sections of rivers and largestse

Soils primarily alluvial sand, gravel, and cobble; alippphic to moderately minerotrophic

Spatial pattern: large patch, extensive narrow-linear (typicallyrd wide and up to miles long); linear
zones parallel to riverbanks or patchy zonatiomesponding to intermittent bar deposits

Physiognomy sparse woodland, tall shrub, medium-height shnebhaceous, sparsely vegetated, aquatic

Distribution : broadly distributed throughout the state

Description: This system is associated with moderate gradiemtlemate to high-energy sections of
major and minor rivers with frequent sand, gramekl cobble bar deposits and coarse-textured
riverbanks. Ice and flood scour are important ahdisturbances, producing sparse to moderate afver
herbs and shrubs on coarse substrates. Thusttiralr@mmunities in this system on average are
sparsely vegetated. Rapids or riffle sectionscaremon among the depositional bars. Floodplaiashsr
(primarily silver maple, sugar maple, and balsartyfies) are often adjacent to this riverbank syste
This system lacks extensive deposits of bouldedsrack that are characteristic of high-gradienkyoc
riverbanks. It has a higher abundance of coarpesits (gravel to cobble) compared to low-gradient
silty-sandy riverbanks. This system includes esitenalder thickets on large northern streams allsm
rivers that are flooded at least annually but atdplain forests.

This system lacks well-developed emergent marsktagign found in low-gradient riverbank systems.

Diagnostic natural communities
River channels and low riverbanks
* Boulder - cobble river channel (S3)
» Cobble - sand river channel (S3S4)
* Mesic herbaceous river channel (S4)
* Riverweed river rapid (S2S3)
*  Willow low riverbank (S3)
» Twisted sedge low riverbank (S3S4)
» Dwarf cherry river channel (S2)
¢ Hudsonia - silverling river channel (S1)
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Medium to high riverbanks and open floodplains

« Herbaceous riverbank/floodplain (S4)

* Bluejoint - goldenrod - virgin's bower riverbanlgéidplain (S3S4)
« Alder alluvial shrubland (S3)

« Mixed alluvial shrubland (S4)

« Acidic riverbank outcrop (S3)

«  Circumneutral riverbank outcrop (S1)

» Acidic riverside seep (S1)

« Calcareous riverside seep (S1)

Associated natural community systems This system is associated with all three floaifpkystems or
may occur without a well-developed forested floadtplalong upper reaches of large mountain streams
with annually flooded shrub floodplains. Montaresnboreal floodplain systems are almost always
associated with this riverbank system (but not vieesa).

Characteristic species:

Species diagnostic of this system (generally not ~ Andropogon gerardii (big bluestem)
found on low-gradient silty-sandy riverbanks): Vaccinium cespitosum (dwarf blueberry)*

Calamagrostis pickeringii (Pickering's reed
grass)

Solidago simplex ssp.randii var. monticola

(montane Rand’s goldenrod)
Prunus pumila var. depressa (eastern dwarf ; ; ;
cherry) Schizachyrium scopar(l um (little Hudsonia tomentosa (hairy hudsonia)

bluestem) Paronychia argyrocoma (silverling)

Prunus susguehanae (Appalachian dwarf
cherry)
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« High-gradient rocky riverbank system

Landscape settingsriver channels and riverbanks along high-gradésations of rivers and large
streams; below the bankful flood-stage of river kedrby transition to floodplain (when floodplain is
present)

Soils primarily bedrock, boulders, stones, and soméleolith interstitial sand and gravel; oligotrophic
to moderately minerotrophic

Spatial pattern: large patch, extensive narrow-linear (typicallyrd wide and up to miles long); linear
zones parallel to riverbanks or patchy zonatiomesponding to intermittent cobble bar deposits

Physiognomy sparse woodland, tall to medium-height shrubb&esous, sparsely vegetated

Distribution : most common in the White Mountains and north, scattered along upper reaches and
intermittent steep-gradient sections of minor ammjomrivers throughout much of the state

Description: River channels and banks in steep gradients amadaitipnal environments in which fine
sediments are transported downstream at high oril@w stages, leaving boulders and bedrock as the
dominant channel substrate. Ice and flood scapernounced. Meanders and bars comprised of finer
sediments are sparse. High-gradient rocky rivdcbane extensive along the upper reaches of rivers
leading out of the mountains, and scattered on-gigldient sections of other rivers elsewhere irsthte.
Sparsely vegetated boulders and some cobble aractbidstic channel and riverbank material, oftétiw
sand in the interstices. Exposures of sedimenés than cobble are intermittent or rare. Aldanaal
thickets and other herbaceous to wooded commumitiegr on slightly higher riverbanks. Outcrops are
present in some examples; riverside seeps are Raee or uncommon northern and subalpine plaets ar
found in this system along northern rivers (notiin low energy settings or southern New Hamphire

Diagnostic natural communities
River channels

* Boulder - cobble river channel (S3)

» Cobble - sand river channel (S3S4)

* Riverweed river rapid (S2S3)
Riverbanks

« Herbaceous riverbank/floodplain (S4)
e Alder alluvial shrubland (S3)

« Acidic riverbank outcrop (S3)

« Circumneutral riverbank outcrop (S1)
« Acidic riverside seep (S1)

e Calcareous riverside seep (S1)

Associated natural community systems This system typically borders upland forestdilbor high
river terraces and does not occur along river gestvith well-developed floodplains. Occasiondllig
adjacent to the upper reaches of montane/neariftoredplain systems.
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Characteristic species

Trees and shrubs

Alnusincana ssp.rugosa (speckled alder)
Salix spp. (willows)

Seedlings and saplings of tree species

Herbs

Osmunda claytoniana (interrupted fern)
Deschampsia anadyrensis (glaucous hair grass)
Deschampsia flexuosa (wavy hair grass)
Calamagrostis canadensis (bluejoint)

Danthonia spicata (poverty oatgrass)

Panicum spp. (panicgrasses)

Dodlingeria umbellata (tall white-aster)
Solidago bicolor (white goldenrod)

Other composites:

Eutrochium maculatum (spotted Joe-Pye weed)
Houstonia caerulea (little bluet)

Carex torta (twisted sedge)

Fragaria virginiana (common strawberry)
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Rare or uncommon northern and subalpine
plants:

Vaccinium cespitosum (dwarf blueberry)*

Calamagrostis pickeringii (Pickering's reed
grass)

Calamagrostis stricta ssp.inexpansa (northern
neglected reed grass)*

Hieracium robinsonii (Robinson's hawkweed)*
Agrostis mertensii (northern bentgrass)

Riverside seeps:

Triantha glutinosa (sticky false asphodel)*
Drosera rotundifolia (round-leaved sundew)
Carex garberi (elk sedge)*
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FLOODPLAIN FORESTS (AND ASSOCIATED RIVERBANKS AND OPEN FLOODPLAINS)

River floodplains occur at the interface betweaendhuatic and terrestrial environments in riveteyal
bottomlands adjacent to river channels. They gnaughic environments affected by periodic, temporary
flooding. As water levels rise over riverbankgjisgent transported from upstream is deposited where
water slows and spreads out across the floodmaiades (Wistendahl 1958; Jorgenson 1978). Coarse
sediments fall out along edges of main channetsifay natural sandy levees, while finer, silty seelins
settle on flat, higher terraces behind the levedixing and churning flood waters can create a ritosh
different soil conditions and microtopographic ability within the floodplain (Bornette and Amoros
1996; Hupp 1986; Hupp and Osterkamp 1985; Barné8)19Soil drainage ranges from well drained
coarse sands on levees, to poorly drained siltsvaraks in floodplain sloughs and oxbows, vernallpoo
and microtopographic depressions.

The combination of floodplain forest and open flplaih communities (e.g., oxbows, meadows, and
thickets) largely depends on river watershed sjiadient, and channel morphometry, which in turn
affect the timing, frequency, intensity, and dwatof flooding. By definition, river floodplainscour
above bankful stage. Return intervals for low flpains in New Hampshire are approximately every on
to three years. Medium and high floodplains haveér return intervals. Most non- or only partiall
wooded floodplain communities occur on low floodpta Depressional sloughs, oxbows, vernal pools,
and other micro-topographic depressions withirfli@dplain tend to pond flood waters and are
inundated for longer periods than low floodplaihtigh terraces are inactive floodplains that are
essentially isolated from flood dynamics, with fibimtervals that exceed 100 years, and are not
considered part of floodplain systems described.h&he lack of periodic flooding allows for saits
develop to a greater extent (soil horizon develamirend vegetation generally consists of uplandisge
not restricted to floodplains.
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* Montane/near-boreal floodplain system

Landscape settingsfloodplains (above bankful) along moderate-gratigections of rivers and large
streams

Soils sandy alluvium (loamy sand, sandy loam, silt lsaend occasionally sand over gravel or cobble);
moderately minerotrophic

Spatial pattern: large patch, extensive broad-linear (<1-50+ grrasandering linear and semi-circular
zones parallel to riverbanks or correspondingdodplain terracing and oxbow, slough, or over-flow
channel formations

Physiognomy forest, woodland, sparse woodland, tall to medhgight shrub, herbaceous, and aquatic

Distribution : primarily found on flashy northern rivers in tiiéhite Mountains or north country, and
occasional in north-central New Hampshire

Description: This floodplain system is associated with montame rorthern rivers in New Hampshire
that often have flashy flood regimes and relativegh-gradients compared to other river systems.
Flashy flood regimes are those affected by higbnisity, short-duration floods from mountain runoff
events. The most diagnostic natural communitiesagar maple and balsam fir floodplain forestd, an
occasionally red maple floodplain forest. Wheresiimaple floodplain forests are present they sjhic
form a narrow border and are not the dominant fdyge. Moderate gradient sandy-cobbly riverbanks
are typically adjacent to these floodplains, altfftoaome examples occur on higher- or lower-gradient
sections of river. Some smaller, northern riveoflplains contain balsam fir floodplain/silt plaiusd
alder thickets that lack sugar maple floodplairefbrcommunities.

Examples along larger rivers wistugar maple - ironwood - short husk floodplain fasecontain mixes

of Acer saccharum (sugar maple)Qstrya virginiana (ironwood), and other common upland trees. Shrubs
are generally not dominant, except at forest ed@snpared to average northern hardwood foress, th
herb layer is often more lush — commonly with ahhigtal coverage, and a species composition indeat
of semi-rich conditionsSugar maple - silver maple - white ash floodplaioréstcan occur on lower
adjacent floodplains, marked by the appearan@eafsaccharinum (silver maple) and more mesic site
plants. Balsam fir floodplain/silt plairs have a somewhat less floristically rich florat flagks ironwood

and contains more softwoods, and common wet-siteshaf northern NH.

Diagnostic natural communities
Floodplain forests

« Balsam fir floodplain/silt plain (S2)
e Sugar maple - silver maple - white ash floodplaire$t (S1S2)

e Sugar maple - ironwood - short husk floodplain 1 1)
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Herbaceous and shrubby floodplains
« Alder alluvial shrubland (S3)
« Mixed alluvial shrubland (S4)

« Herbaceous riverbank/floodplain (S4)

* Bluejoint - goldenrod - virgin's bower riverbanlgéidplain (S3S4)

Peripheral or occasional natural communities

« Silver maple - false nettle - sensitive fern floladlp forest (S2)

Associated natural community systemsModerate gradient sandy-cobbly riverbanks are slpic
adjacent to these floodplains, although some exasmptcur on higher- or lower-gradient sections of

river.

Characteristic species:

Sugar maple - ironwood - short husk
floodplain forest

Trees

Acer saccharum (sugar maple)
Ostrya virginiana (ironwood)
Quercusrubra (red oak)
Fraxinus americana (white ash)
Prunus serotina (black cherry)
Pinus strobus (white pine)

Herbs

Solidago caesia (axillary goldenrod)

Uvularia sessilifolia (sessile-leaved bellwort)
Toxicodendron radicans (poison-ivy)

Aralia nudicaulis (wild sarsaparilla)

Carex pedunculata (long-stalked sedge)

Brachyelytrum aristosum (northern short husk
grass
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Balsam fir floodplain/silt plairt

Trees and shrubs

Abies balsamea (balsam fir)

Acer rubrum (red maple)

Pinus strobus (white pine)

Alnusincana ssp.rugosa (speckled alder)

Herbs

Calamagrostis canadensis (bluejoint)

Carex stricta (tussock sedge)

Spiraea alba var.latifolia (meadowsweet)
Coptistrifolia (three-leaved goldthread)
Chamaepericlymenum canadense (bunchberry)

Oclemena acuminata (sharp-toothed nodding-
aster)
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» Major river silver maple floodplain system

Landscape settingsfloodplains (above bankful) along moderate-gratiand low-gradient sections of
major rivers

Soils sandy to silty alluvium (loamy sand, sandy loaitt,jloams); moderately to strongly minerotrophic

Spatial pattern: large patch, extensive broad-linear (<1-50+ dcresandering linear and semi-circular
zones parallel to riverbanks or correspondingdodplain terracing and oxbow, slough, or over-flow
channel formations

Physiognomy forest, woodland, sparse woodland, tall to medhgight shrub, herbaceous, and aquatic

Distribution : found primarily along the main-stems of the Castioeit and Merrimack Rivers, and
occasionally on lower reaches of major tributaries

Description: Floodplains corresponding to this system octemgimajor rivers in New Hampshire (e.g.,
the Connecticut and Merrimack) and are indicatethieydominance of one or both types of silver maple
floodplain forest, and sometimes oxbow marshesvandus meadow and thicket communities.
Flooding on these rivers is affected by snowmaeltfithe White Mountains that peaks a bit later & th
spring than melting snowpacks along more minoutekies, and by the much larger water volume found
on these main-stem rivers. Forest canopies arénabead by maturdcer saccharinum (silver maple),
which forms a tall, arching, cathedral-like ceilialgove the level floodplain adjacent to the riviearmnel.
Whereas shrubs are poorly represented, vines telnel abundant, especially in canopy gaps and along
forest edge transitions to other communities. Jiker maple - wood nettle - ostrich fern floodptai
foresttype is most common along the Connecticut Riveilenthesilver maple - false nettle - sensitive
fern type is most common on the Merrimack, Ashuelont@ocook, and Suncook Rivers. This type
exhibits different dominant herbs and generally engnasses and sedges. On more minor rivers silver
maple floodplain forest communities are reduced barrow band or relatively small portion of the
floodplain system compared to other forest typedisappear altogether. Red maple and other fl@iipl
forest types predominate when silver maple disajgpea

Floodplain forests of this system often form a niwsath more open floodplain communities. Shrub
thickets and herbaceous meadows may occur on tmdplains and adjacent riverbank&quatic beds
emergent marsheand shrub thickets in oxbows may also occur aadyguically flooded annually.
Riverwash plain and dunesccur on a few sandy pointbar floodplains of therfiinack River and are
kept open by some combination of infrequent scaulbiy major floods and subsequent shifting
windblown sands. Flood regimes have been altesadiderably by dam control of major flood events,
lengthening the return interval of medium and Highdplains along some sections of river. Invasive
plants are problematic in many examples of thisesysparticularlyCelastrus orbiculatus (Asian
bittersweet) an@erberis thunbergii (Japanese barberry).

Diagnostic natural communities
« Silver maple - wood nettle - ostrich fern floodpldorest (S2)
« Silver maple - false nettle - sensitive fern floladip forest (S2)
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e Alder alluvial shrubland (S3)

« Alder - dogwood - arrowwood alluvial thicket (S4)

« Herbaceous riverbank/floodplain (S4)

* Bluejoint - goldenrod - virgin's bower riverbanlgéidplain (S3S4)
« Emergent marsh (S5) — in oxbows

e Aquatic bed (S4S5)

Peripheral or occasional natural communities
e Sugar maple - silver maple - white ash floodplairest (S1S2)
* Red maple floodplain forest (S2S3)
e Buttonbush shrubland (S4) — in oxbows
* Riverwash plain and dunes (S1)

Associated natural community systemsMost often this system is adjacent to the low-geatsilty-
sandy riverbank system and sometimes the moderatiegt sandy-cobbly riverbank. It often transiso
to river terraces dominated by upland forest types,in some locales to rich sugar maple - oakkdny
terrace forest.

Characteristic species

Silver maple - wood nettle - ostrich fern Herbs and vines
floodplain forest Dominant to abundant species:
Matteuccia struthiopteris ssp.pensylvanica

Trees (ostrich fern)

Abundant species: Laportea canadensis (Canada wood-nettle)
Acer saccharinum (silver maple) Occasional, never dominant:

Occasional to locally abundant: Onoclea sensihilis (sensitive fern)

Fraxinus americana (white ash) Athyrium angustum (narrow lady fern)

Ulmus americana (American elm) Cinna arundinacea (sweet wood-reed)

Populus deltoides (eastern cottonwood) Boehmeria cylindrica (small-spiked false nettle)
Cdtis occidentalis (common hackberry)

Juglans cinerea (white walnut) Occasional species (cont.):

I mpatiens capensis (spotted touch-me-not)
Thalictrum pubescens (tall meadow-rue)
Arisaema triphyllum (Jack-in-the-pulpit)
Vitisriparia (river grape)

Rare species:

Arisaema dracontium (green dragon)*
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Silver maple - false nettle - sensitive fern
floodplain forest

Trees

Abundant species:

Acer saccharinum (silver maple)
Occasional to locally abundant:
Ulmus americana (American elm)

Herbs and vines

Dominant species:

Onoclea sensihilis (sensitive fern)

Boehmeria cylindrica (small-spiked false nettle)
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Silver maple - false nettle - sensitive fern
floodplain forest(cont.):

Occasional to locally abundant species:
Toxicodendron radicans (poison-ivy)

Cinna latifalia (slender wood-reed)

Cinna arundinacea (sweet wood-reed)
Carex crinita (fringed sedge)

Carex intumescens (greater bladder sedge)
Athyrium angustum (narrow lady fern)
Impatiens capensis (spotted touch-me-not)
Thalictrum pubescens (tall meadow-rue)
Arisaema triphyllum (Jack-in-the-pulpit)

Matteuccia struthiopteris ssp.pensylvanica
(ostrich fern)
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« Temperate minor river floodplain system

Landscape settingsfloodplains (above bankful) along moderate-gratiand low-gradient sections of
minor rivers and large streams

Soils sandy to silty alluvium (loamy sand, sandy loaitt,loams); moderately to strongly minerotrophic

Spatial pattern: large patch, extensive broad-linear (<1-50+ dcresandering linear and semi-circular
zones parallel to riverbanks or correspondingdodplain terracing and oxbow, slough, or over-flow
channel formations

Physiognomy forest, woodland, sparse woodland, tall to medhgight shrub, herbaceous, and aquatic

Distribution : found along major streams and minor rivers thhamug central and southern NH

Description: This system corresponds to hardwood-dominataatifilains in central and southern New
Hampshire along large streams and minor riversudaeg the tributaries of the Merrimack and
Connecticut Rivers and smaller rivers in the Pegaa and Ossipee River watersheds. It is indidated
the dominance afed maple floodplain foresand occasionally other types (e.g., sycamore, gmahite
oak, and balsam fir), often in a mosaic with oxboershes, vernal pools, and floodplain meadows and
thickets. Canopies of these forests are strongtyidated byAcer rubrum (red maple), and the
understory ranges from open to viny and somewthabsier than silver maple floodplains, with an
abundance of ferns. Compared to their major eemterparts, minor river floodplains appear toehav
reduced flood intensity, duration, and earlier pads due to absence or reduced importance of
mountain snow-pack meltwater. Silver maple floadipforests may form narrow borders or small
patches, but do not dominate extensive areas pslthalong the main-stems of major rivers. This
system includeswamp white oak floodplain forestestricted to silty alluvial and marine sedimeints
the coastal region. Low, medium, and high floodpleriants are distinguishable in many occurrences
which correspond to slightly different elevatiom&lahus flood return intervals. These are marked b
corresponding shifts in abundance of species mefiat to wetter or drier conditions. Invasivergkare
problematic in many examples of this system, paldity Celastrus orbiculatus (Asian bittersweet) and
Berberisthunbergii (Japanese barberry).

Diagnostic natural communities
Floodplain forests
« Silver maple - false nettle - sensitive fern floladip forest (S2)
* Red maple floodplain forest (S2S3)
« Sycamore floodplain forest (S1)
«  Swamp white oak floodplain forest (S1)

Herbaceous and shrub floodplain communities

e Alder alluvial shrubland (S3)

« Alder - dogwood - arrowwood alluvial thicket (S4)
* Meadowsweet alluvial thicket (S3S4)

NH Natural Heritage Bureau 104




» Herbaceous riverbank/floodplain (S4)

* Bluejoint - goldenrod - virgin's bower riverbanldgidplain (S3S4)

« Emergent marsh (S5) — in oxbows

Peripheral or occasional natural communities
« Balsam fir floodplain/silt plain (S2)

e Buttonbush shrubland (S4) — in oxbows

Associated natural community systemsThis system frequently occurs in association with-gradient
silty-sandy riverbank systems and less commonll wibderate-gradient sandy-cobbly riverbanks.

Characteristic species:

Floodplain forest communities:

Trees

Abundant:

Acer rubrum (red maple)
Occasional to locally abundant:
Prunus serotina (black cherry)
Carya ovata (shagbark hickory)
Quercusrubra (red oak)

Quercus bicolor (swamp white oak)
Fraxinus americana (white ash)
Tilia americana (basswood)

Shrubs

Carpinus caroliniana ssp.virginiana (American
hornbeam)

Ilex verticillata (common winterberry)
Viburnum spp. (viburnums)
Vaccinium corymbosum (highbush blueberry)

Swida amomum var. schuetzeana (northwestern
silky dogwood)

Toxicodendron radicans (poison-ivy)

Herbs
Onoclea sensihilis (sensitive fern)
Osmunda regalis var. spectabilis (royal fern)
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Floodplain forest herbs (cont.):

Athyrium angustum (narrow lady fern)
Boehmeria cylindrica (small-spiked false nettle)
Impatiens capensis (spotted touch-me-not)

Common species of shrub and herbaceous
floodplain communities:

Shrubs

Alnusincana ssp.rugosa (speckled alder)
Swida sericea (red-osier dogwood)

Salix sericea (silky willow)

Clematis virginiana (virgin’s-bower)
Spiraea alba var.latifolia (meadowsweet)

Cephal anthus occidentalis (common
buttonbush)

Herbs

Calamagrostis canadensis (bluejoint)
Solidago rugosa (wrinkle-leaved goldenrod)
Solidago gigantea (smooth goldenrod)
Onoclea sensihilis (sensitive fern)

Euthamia graminifolia (common grass-leaved-
goldenro

Doellingeria umbellata (tall white-aster)
Carex vesicaria (lesser bladder sedge)
Carex stricta (tussock sedge)

Carex crinita (fringed sedge)

Carex lupulina (hop sedge)
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TIDAL AND SUBTIDAL (ESTUARINE)

Estuarine systems in New Hampshire occur in subdidd intertidal coastal habitats connected to the
ocean but semi-enclosed by land and protected fighrenergy wave action. Subtidal habitats are
influenced by tides but are continuously submerdetertidal habitats are periodically exposed and
flooded by tides (including spring tide and splashe areas). Water within estuarine systemsléaat
occasionally diluted by fresh water runoff, andistinguished from fresh water by salinity levels>0.5
parts per thousand (ppt). Estuarine systems eseadard to an imaginary line drawn across the Imout
of a bay or river or to the seaward limit of wetlarascular plants when they are not included withé
imaginary line. Upstream and landward, estuans¢éesns extend to where ocean-derived salts are less
than or equal to 0.5 parts per thousand (ppt) dutie period of average annual low fresh water flow
(Cowardin et al. 1979).

Surface water salinity fluctuates widely accordiageasonal variation in fresh water dischargdt Sa
marsh soil water salinity roughly corresponds tlylpaline levels (18—-30 ppt). In certain areas,
evaporation may increase salinity above polyhdirels. Salinity levels less than 18 ppt but great
than 0.5 ppt (meso- and oligohaline levels) typycalipport brackish marsh communities. Fresh water
marshes occur where salinity levels are 0.5 pp#ss during the period of annual low fresh watewfl

INTERTIDAL WETLANDS

Intertidal systems are intermittently flooded angased by tidal fluctuation. They can be broken in
three broad groups according to flooding frequenpyer, middle, and lower intertidal. These flood
regimes have an important influence in structuriagetation within each system described below. The
upper intertidal is the irregularly flooded zone (substrate flootkss$ than daily) occurring between the
upper reaches of the spring tide/splash zone aaah tmigh tide. It includes high salt marsh, brakis
marsh, high marsh pannes and pools, high brackistbank marsh, and coastal shoreline strand/swale
communities. The upper intertidal zone also suggpmyastal salt pond marshes, which are wetlaridg ly
beyond the upper reach of spring tides but peraigiinfused with salt water during storm events.
Middle intertidal refers to the regularly flooded zone (substraieded at least once daily) occurring
between the mean high tide and mean low tide, wéiigiports low salt marsh, low marsh pannes and
pools, low brackish riverbank marsh, intertidat,fland intertidal rocky shore natural communitid$ie
lower intertidal is the irregularly exposed zone (substrate exptesexithan daily) occurring between the
mean low tide and very low spring tide, which supgthe lower reaches of the intertidal flat and
intertidal rocky shore natural communities.
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e Salt marsh system

Landscape settingsintertidal coastal embayments

Soils marine peat; organic materials 16 to 50" thickrbying sandy materials (low marsh); organic
materials >50" over sand, silt, or bedrock (highrsh shallow peats (<16") are occasional in areas
towards outer limits of salt marsh (seaward ananid}); poly-haline (18-30 ppt), strongly minerotrigph

Spatial pattern: large patch, narrow-linear to irregularly lindgl—100+ acres); narrow to broad linear
bands fringing coastal shorelines, with scattembitalar patches: linear bands of low salt marshab-
linear patches of high salt marsh; intermitterarstis of brackish marsh along upland border; small
orbicular patches of pannes and pools

Physiognomy primarily herbaceous

Distribution : occurs at Great Bay, in the Blackwater River &stuand in other coastal embayments

Description: Salt marsh systems include upper and middletidéd areas corresponding to high and low
salt marsh, respectively, with an intermittent kisic marsh border along upland edge. Small sallspo
and pannes are common, particularly in the highsmaalt marsh soil water salinity roughly
corresponds to polyhaline levels (18—-30 ppt). dnrees and pools, evaporation may increase salinity
above polyhaline levels. The transition betweghlsind low salt marsh occurs approximately at the
mean high water mark; from here high salt marsttctes landward to the upper reaches of spring.tide
Brackish marshes occur where fresh water runoff@the upland border reduces salt concentrations to
meso-haline levels.

Low salt marshesre dominated bgpartina alterniflora (smooth cordgrass) and occur between mean
sea level and mean high tide in areas protecten fiigh-energy wave action. Other vascular haloghyt
occur in low abundance. Macroalgae (seaweed) tsayba presentHigh salt marshesare strongly
dominated byspartina patens (saltmeadow cordgrass), with lesser amounts @rafaminoids.

Brackish marshesare often indicated bolboschoenus robustus (sea-coast tuber-bulrusi@arex
paleacea (chaffy sedge)and Typha angustifolia (narrow-leaved cat-tail), among other specigalt
pannesand pools(pools are deeper) are low wet areas isolated figathcreeks that occur in both saline
and brackish marshes where they support fine-sedileal communities (less than 4tm over 100 ).
Salinity levels in pannes found in the high saltsheare typically in the range of 40-50(—60) ppt.
Species composition varies with salinity, hardrefssubstrate, elevation, soil oxygen, hydroperat)
other factors.

The abilities of individual plant species to tokeréhe challenging combination of stresses inrealtshes
dictate which plant species grow where. Therenareerous factors that affect plant distribution:
hydroperiod (duration and frequency of tidal flang)i, soil salinity, soil oxygen, nutrient availatyil
elevation of substrate, concentration of growthhitars, storms, ice-scouring, land use history an
competitive interactions and biological facilitatibetween and among species.

Between the time of European settlement until ridgesalt marshes were routinely drained by farnters
increase the productivity of salt-meadow cordgeass spike grass for hay, pasture, mulch, and in an
effort to reduce salt marsh mosquifedes sollicitans) populations. The ecological impacts of ditching
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include reduced flood duration and lowered watbletand changes in species composition across many
groups of organisms in the marsh (insects, molluskstaceans, shorebirds, waterfowl, and plants).

Diagnostic natural communities
e Marsh elder shrubland (S1)
* High salt marsh (S3)
e Salt pannes and pools (S3)
* Low salt marsh (S3)

Peripheral or occasional natural communities
e Coastal salt pond meadow marsh (S1)
» Coastal salt pond emergent marsh (S1)

* Coastal salt pond flat (S1)
« Brackish marsh (S2S3)
» Coastal shoreline strand/swale (S2)

Associated natural community systems Salt marsh systems transition to brackish rigakomarsh
upstream and sparsely vegetated intertidal towthedsubtidal zone.

Characteristic species:

Low salt marsh

Abundant species:

Soartina alterniflora (smooth cordgrass)
Occasional to locally abundant:

Salicornia depressa (common glasswort)
Atriplex spp. (oraches)

Eleocharis parvula (little-headed spikesedge)*
Suaeda spp. (sea-blites)

Soergularia marina (saltmarsh sand-spurry)
Ascophyllum nodosum (knotted wrack)

Fucus spp. (rockweeds)
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High salt marsh

Dominant:
Soartina patens (saltmeadow cordgrass)
Occasional species

Soartina alterniflora (smooth cordgrass; short
form)

Didtichlis spicata (saltgrass)
Juncus gerardii (saltmarsh rush)

Brackish marsh

Bolboschoenus robustus (sea-coast tuber-
bulrush)

Carex paleacea (chaffy sedge)
Typha angustifolia (narrow-leaved cat-tail)
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Salt pannes and poals

Triglochin maritima (saltmarsh arrow-grass)

Soartina alterniflora (smooth cordgrass; short
form)

Ruppia maritima (widgeon-grass)

Bol boschoenus maritimus ssp.paludosus
(saltmarsh tuber-bulrush)

Suckenia pectinata (Sago false pondweed)*
Zannichellia palustris (horned-pondweed)*
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* Brackish riverbank marsh system

Landscape settingstidal riverbanks and near mouths of low-gradisodstal rivers feeding estuaries

Soils marine peat and silt and clay; organic matefiéilso 50" thick overlying silty materials; oliga t
meso-haline (0.5-18 ppt); strongly minerotrophic

Spatial pattern: large patch (extensive narrow-linear) along ixrks (several to 50 m wide by 50—
2,000+ m long); linear zonation parallel to rivatka

Physiognomy herbaceous, sparsely vegetated

Distribution : restricted to tidal sections of primarily GreatyBcoastal rivers and large streams below the
lowest dams

Description: Brackish tidal riverbanks are flooded by tidalk svater that is diluted by fresh water
flowing in from the watershed above. They consfdow and high brackish riverbank communities.
Brackish marsh another type of estuarine marsh occurring inosltg meso-haline soil water settings,
may occur intermittently along the upper edge eftitgh brackish riverbank marshow brackish
riverbank marshegypically occur in zones between mean sea levglnagan high tide along moderate to
steep brackish river- and stream-banks. The hyrog (duration and frequency of tidal flooding)ldmv
brackish riverbank marshesoughly corresponds to that found in the low satrsh, whereas soil water
salinity is more equivalent to brackish marsheS«08 ppt). Fresh water can form a lens on topef t
salt water, causing salinity to fluctuate widelywihe tides.High brackish riverbank marshesgypically
occur as narrow zones along moderate to steepibhagker- and stream-banks flooded less than daily
(e.g., between the mean high water mark and theruppches of spring tides). The hydroperiotligh
brackish riverbank marshesorresponds to that found in the high salt masdtereas soil water salinity
is more equivalent to brackish marshes (0.5-18 ppthere slopes are gentler, the low and high negrsh
may cover broader areas.

Much of the high and low marsh soil along streah @ver mouths entering the Great Bay complex and
the narrow margins around the bay consists of acgaaterials 16 to 50" thick overlying silty matas.
Some stretches of riverbank consist of marineositiiay, and gravelly or cobbly material is fouridray
upper sections of large streams correspondingdctistem.

Numerous rare plants that occur in brackish riveklrmarsh systems but not in salt marsh systems are
diagnostic (listed below)Spartina alterniflora (smooth cordgrass) typically dominates the phylsica
stressful low marsh. As salinity decreagmsboschoenus robustus (sea-coast tuber-bulrush) afgpha
angugtifolia (narrow-leaved cat-tail) become more prominentrmag dominate the low marsh in some
examples. A variable mix of graminoids and forbaracterize the high marsh zone.

Diagnostic natural communities

» High brackish riverbank marsh (S1S2)
e Low brackish riverbank marsh (S1S2)
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Peripheral or occasional natural communities
« Brackish marsh (S2S3)

Associated natural community systems This system may grade into sparsely-vegetatidtidal and
subtidal systems toward the channel, and uplaresf¢landward) or fresh water stream borders
(upstream).

Characteristic species

Dominant to locally abundant species: Characteristic rare plants:

Soartina alterniflora (smooth cordgrass) Limosella australis (Atlantic mudwort)*

Eo‘ bosg?oenus robustus (sea-coast tuber- Lilaeopsis chinensis (eastern grasswort)*
ulrus

Crassula aquatica (pygmy-weed)*

Samolus valerandi ssp.parviflorus (seaside
brookweed)*

Typha angustifolia (narrow-leaved cat-tail)

Other common species:

Symphyotrichum novi-belgii (New York
American-aster)

Spartina patens (saltmeadow cordgrass)
Juncus gerardii (saltmarsh rush)

Typha angustifolia (narrow-leaved cat-tail)
Spartina pectinata (prairie cordgrass)

Agrostis stolonifera (creeping bentgrass)
Carex paleacea (chaffy sedge)

Solidago sempervirens (seaside goldenrod)
Schoenoplectus pungens (three-square bulrush)
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e Coastal salt pond marsh system

Landscape settingspartially protected, supratidal coastal basins

Soils Pawcatuck mucky peat over fine to coarse miramdlrocky substrates

Spatial pattern: small patch

Physiognomy aquatic beds, flats, herbaceous emergent, meadwsh, and shrub thickets

Distribution : adjacent to high-energy maritime shorelines

Description: This system is only known in the state fromragke viable example at Odiorne Point State
Park. The system occupies a coastal basin thaparated from the ocean bynaritime cobble beach
andmaritime shrub thicket The basin ranges from temporarily to seasori@bded on higher ground

to semi-permanently flooded in low elevation areBended water in 2011 was nearly fresh (weakly
oligohaline) but salinity in this system type pélitally increases from salt water intrusion durétgrm
events when sea water washes over cobble berngetaton is highly variable both temporally and
spatially, likely the result of the dynamic natafehe hydrologic and salinity processes goverttirgg
system. Much of the ponded area that exists @athe growing season draws down later in the summe
exposing mud flats in low areas. Water levelsalan rise rapidly after a storm. For example, aiiea
the marsh that were merely saturated just prithecarrival of a tropical storm in 2011 were deeply
inundated after the storm’s departure. Many offa@t species occurring in the coastal salt poatsh
system can be found in fresh or brackish wetlabdsywhen growing together indicate brackish
conditions. Other plant species that found onlfrésh water habitats are restricted here to highaund
along the wetland’s upper edge, where plant ditseisihighest. Four natural communities occuriimg
the coastal salt pond marsh system are describded .be

Thecoastal salt pond flabccurs adjacent to the emergent marsh but in |byireg areas that are
seasonally to semi-permanently flooded. Plantgldgvfrom rhizomatous perennials creeping into this
community from the emergent marsh at higher elemator emerge from buried or recently deposited
seeds as inundated areas are exposed.

Thecoastal salt pond emergent marsiccurs between the flat and meadow marsh in gathita semi-
permanently flooded settings with seasonably végialater levels. Water levels in shallower porsiaf

the emergent marsh range from a few to severalnsetdrs for most of the growing season. Latehan t
growing season, the soil surface may be exposetthdaremainder of the summer. In deeper sectibns o
the emergent marsh, 0.5 m or more of water may-pemanently inundate the ground. These soils are
exposed only during drier periods.

Thecoastal salt pond meadow marshsemi-permanently saturated to seasonally fld@ahel is located
on higher ground adjacent to the emergent martodig typically occurs during the spring or high-
runoff and precipitation events, but in most ye#rs,water table remains at or below the surface fo
much of the growing season.

In addition to the three preceding rare communitesarrow and discontinuous banchafhbush
blueberry - winterberry shrub thickebccurs along the upper edge of the coastal sall preadow
marsh.
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Diagnostic natural communities
* Coastal salt pond flat (S1)

» Coastal salt pond emergent marsh (S1)

e Coastal salt pond meadow marsh (S1)

Peripheral or occasional natural communities:

« Highbush blueberry - winterberry shrub thicket (S4)

Associated systemsThis system is associated with upland communidaedward and the maritime
rocky shore system, salt marsh system, sparsebtategl intertidal system, and subtidal system sehwa

Characteristic species

Coastal salt pond flat:
Eleocharis parvula (little-headed spikesedge)*
Eleocharis uniglumis (one-glumed spikesedge)*

Eleocharis flavescens var. olivacea (yellow
spikesedge)

Lemna minor (common duckweed)
Nymphaea odorata (white water-lily)

Coastal salt pond emergent marsh:
Typha angustifolia (narrow-leaved cat-tail)

Schoenopl ectus tabernaemontani (soft-stemmed
bulrush)

Schoenoplectus pungens (three-square bulrush)

Bolboschoenus robustus (sea-coast tuber-
bulrush)

Phragmites australis (common reed)

NH Natural Heritage Bureau

Coastal salt pond meadow marsh:
Spartina pectinata (prairie cordgrass)
Solidago sempervirens (seaside goldenrod)

Symphyotrichum novi-belgii (New York
American-aster)

Agrostis stolonifera (creeping bentgrass)
Lythrum salicaria (purple loosestrife)

Lythrum hyssopifolia (hyssop-leaved loosestrife)
Thelypteris palustris var. pubescens (marsh fern)
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Sparsely vegetated intertidal system

Landscape settingspartially protected, intertidal coastal embaynsent
Soils fine to coarse mineral and rocky substrates; matdly to strongly minerotrophic

Spatial pattern: large patch, extensive narrow-linear to extengivges; 10-1,000+ m long lengths of
shoreline; uniform or narrow zonation parallel hose

Physiognomy sparsely vegetated

Distribution : restricted to the Great Bay estuarine complea| ttoastal rivers, and other tidal
embayments

Description: This system corresponds to intertidal areas sgdrse vascular vegetation that occur
between salt marsh, brackish marsh or upland sgst@mdward and subtidal systems seaward. They
include partially protected intertidal shores aloivgrs and other embayments; coastal shoreline
strand/swales on coarse to fine mineral sedimentstidal rocky shores on rocky or cobbly mates;ial
and intertidal mudflats on broad to narrow, neéfldyextents of sand, mud, and silt. Vascular ptanver
is sparse to generally no more than 25%.

Coastal shoreline strand/swalese flooded less than daily and are often chaiiaettby plant stems and
other detritus washed in on the higher tides amgiriiog much of the substrate surface. These upper
intertidal areas form either large patches or mastvands along protected low-energy shorelinessaad
important habitat for various arthropods, shorddjiand other animals.

Intertidal rocky shoresare on open stretches of estuarine rivers andrsg®r quiet, partially enclosed
shores. They are flooded daily by tides. Macraalgre often common on bedrock and rubble including
Ascophyllum nodosum on larger outcrops arfelicus vesicul osus on less stable strata. Rocky shores may
form large patches or narrow strands below the wimpertidal shoreline and are important habitat fo
various arthropods, predatory fish, wading birdadranails, and other animalktertidal flats are

gently sloping, sparsely vegetated areas betwdeardarackish marshes landward and subtidal
communities seaward (including tidal creek channerdiey form in depositional environments protdcte
from high-energy wave action along the coast behiclly spits, barrier beaches, and sand bars ngalo
bays and rivers.

Diagnostic natural communities
* Intertidal rocky shore (S3)
» Coastal shoreline strand/swale (S2)
e Intertidal flat (S3)

Associated systemsThis system occurs between salt marsh systemaeskibh riverbank marsh systems,
or upland communities landward, and subtidal systeeaward.
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Characteristic species

Coastal shoreline strand/swales

Soergularia marina (saltmarsh sand-spurry)
Salicornia depressa (common glasswort)
Suaeda linearis (annual sea-blite)

Limonium carolinianum (Carolina sea-lavender)
Puccinellia maritima (seaside alkali grass)
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SUBTIDAL WETLANDS

Subtidal areas are continuously submerged. Vaspladats are typically absent or sparse; seaweeds,
eelgrass, and oysters are important diagnostie.biot

« Subtidal system

Landscape settingslowest (subtidal) portions of coastal embayments
Soils mineral sediments and mud; strongly minerotropbédine to brackish

Spatial pattern: large patch, extensive flats to narrow-linear @A 00s of acres); broad patches, linear,
and irregular zonation

Physiognomy sparsely vegetated to unvegetated

Distribution : restricted to the Great Bay estuarine complelg| ttoastal rivers, and other tidal
embayments

Description: This system corresponds to continuously-subntesgbtidal areas. In New Hampshire,
subtidal systems include teelgrass bedommunity and other (currently unclassified) aguat
communities on the bottoms of estuarine creekgyradla, and bays. The system performs important
ecological functions including supporting oystexigeass, and flounder populations, providing reftaye
fish and invertebrates that retreat from exposégtass beds, intertidal flats, and estuarine marshe
low tide, and serving as spawning and nursery doeasimerous species of aquatic animals (Short
1992). Vascular plants are typically absent orspan this system. Seaweeds are an important
component of channel/bay bottoms and their surrimgneinvironments. A total of 169 seaweed species
have been documented as occurring in the GreaEBaary (Mathieson and Penniman 19%glgrass
bedsdominated by ostera marina (eel-grass) occur in estuarine waters, on mudinigdrganic matter, or
on sand bottoms. This rooted aquatic vasculatt glawvers nearly half of the bottom of Great Bayp85%
acres).Eelgrass bedsrap sediments, dissolved nutrients, and larvgdioisms flowing through the
community and are an important contributor to esteay health and productivity. They serve as
breeding, nursery, and feeding areas for many epegifish and invertebrategelgrass bedsalso
provide foraging grounds for waterfowl and wadinglb that feed on the eelgrass or the fish and
invertebrates the beds harbor. Oyster beds ooalrédllow, mixohaline estuarine waters of Great.Bay
Oysters Crassostrea virginica) are an important food source for many other atsnmeluding starfish,
crabs, fishes, and waterfowl.

Diagnostic natural communities
« Eelgrass bed (S1)

Associated natural community systems New Hampshire’s subtidal systems are bordenediward by
sparsely-vegetated intertidal systems and seawaraiid channel mouths) by marine environments.
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Appendix 1. Explanation of Global and SubnationaRank Codes.

These rank codes describe the degree of vulnayatilan element of biodiversity (species, natural
community, or natural community system) to extiigat either throughout its range (global or “G” kxn
or within a subnational unit such as a state (stidma or “S” rank). For species, the vulnerayilif a
sub-species or variety is indicated with a taxdif)tank. For example, a G5T1 rank for a sub-sgeci
indicates that the sub-species is critically imigeri{T1) while the species is secure (G5).

Code Examples Description

1 Gl S1  Critically imperiled because of extremetya(e.g., one to five occurrences), very restricted
range, very steep recent declines, or other faotatgng it extremely vulnerable to extirpation.

2 G2 S2 Imperiled due to very few occurrences (gig.to 20), restricted range, steep recent deglioe
other factors making it very vulnerable to extiipat

3 G3 S3 Vulnerable due to relatively few occurren@eg., 21 to 80), relatively restricted range eréc
declines, or other factors making it vulnerablexérpation.

4 G4 S4  Apparently secure due to having more thfgmabccurrences (e.g., >80) and/or an extensive
range, but possible cause for long-term concerntalecal recent declines or other factors.

5 G5 S5  Secure; widespread and abundant.
GU SU Status uncertain. More information needed.

H GH SH Known only from historical records (e.gspgecies not reported as present within the last 20
years or a community or system that has not bgaorted within 40 years).

X GX SX Believed to be extinct. May be rediscovetaa habitat alteration or other factors indicate
rediscovery is unlikely.

Modifiers are used as follows:

Code Examples Description

Q G5Q GHQ Questions or problems may exist withglement's taxonomy or classification, so more
information is needed.

? G3? 3? The rank is uncertain due to insufficieformation at the global level, so more inveigs are
needed. When no rank has been proposed the glotlkaimay be “G?” or “G5T?".

When ranks are somewhat uncertain or the elemstaifas appears to fall between two ranks, the ravdisbe
combined. For example:

G4G5 The element rank is either 4 or 5, or it&kria near the border between the two.

G5T2T3 For a plant or animal, the species is dlplsacure (G5), but the sub-species is vulnerable
imperiled (T2T3).

G57Q The element seems to be secure globally, lB5more information is needed to confirm

this (?). Further, there are questions or probleitts the element’s taxonomy or
classification (Q).

G3G4Q S1S2 The element is globally vulnerableppagently secure (G3G4), and there are questiomst ab
its taxonomy or classification (Q). In the suboatithe element is imperiled or critically
imperiled (S1S2).
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Appendix 2. Explanation of state listing codes.

In 1987, the New Hampshire state legislature passedlative Plant Protection Act (RSA 217-A) andhially
recognized that “for human needs and enjoymentntieeests of science, and the economy of the, stateve
plants throughout this state should be protecteldcanserved; and . . . their numbers should betaiagd and
enhanced to insure their perpetuation as viablepooents of their ecosystems for the benefit ofheple of
New Hampshire.” To compile a list of the specieguiring protection, the NH Natural Heritage Bureau
collaborated with knowledgeable botanists and ifledtthe most imperiled taxa as “endangered” dube
likely to become endangered as “threatened.” Tbstmecent revision to the list was completed ih@0

In addition to endangered and threatened, statehveatd indeterminate categories exist for taxa aipg
vulnerable to extirpation where current informatames not justify designating them endangeredreatened.

Endangered (E): Native plant taxa vulnerable to extirpation basadaving five or fewer natural occurrences in
the state observed within the last 20 years, @& teith more than five occurrences that are, inudgment of
experts, vulnerable to extirpation due to otherantemt rarity and endangerment factors (populasiaa and
trends, area of occupancy, overall viability, geqdpic distribution, habitat rarity and integrityycdtor degree of
protection). A rare native plant taxon that haslbe®n observed in over 20 years is consideredhgedad unless
there is credible evidence that all previously knawecurrences of the taxon in the state have beepated.

Threatened (T): Native plant taxa vulnerable to becoming endardybesed on having 6—20 natural occurrences
in the state observed within the last 20 year&xa that are, in the judgment of experts, vulneredbecoming
endangered due to other important rarity and eretamgnt factors (population size and trends, area of
occupancy, overall viability, geographic distritmutj habitat rarity and integrity, and/or degregmaitection).

Watch (W): Native plant taxa vulnerable to becoming threaddveessed on having 21-80 natural occurrences in
the state observed within the last 20 years, a that are, in the judgment of experts, vulnerableecoming
threatened due to other important rarity and enelangnt factors (population size and trends, arezafpancy,
overall viability, geographic distribution, habitatrity and integrity, and/or degree of protection)

Indeterminate (Ind): Plant taxa under review for listing as endangette@atened, or watch, but their rarity,
nativity, taxonomy, and/or nomenclature are naadjeunderstood.

Rare (endangered and threatened) species listai idocument are followed by an asterisk (*).
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1b.

APPENDIX 3. Key to natural community systems.

Introduction

The purpose of this key is to provide the user aittep-by-step way to identify the natural commusystems
described in this document. It is divided into tmajor groups:wetlands, such as marshes, swamps, and fens,
anduplands, which include forests, bare mountain tops, céastad dunes, and other open, non-forested habitats

The sequence of keys in this document is desigmaditin the identification of major system groapsl specific
natural community system types by reducing detallfdrences down to a series of consecutive, dahous
(“either-or”) decisions between two sets of chaggstics. Each pair of choices (only one of whigkelected for
a given study area) shares the same number. Bhelibice in each numbered couplet is designatédrid the
second “b.” The user selects the most accuratigden from the two options, and this descripttben leads
either to another couplet (and another decisiond arsolution (a major group or natural commuasitgtem
name). If variability in the composition of natuceammunity types within a system sometimes makererthan
one choice appropriate for different examples sfstem, that system is listed accordingly in mbentone part
of the key.

KEY TO NATURAL COMMUNITY SYSTEMS IN NEW HAMPSHIRE

Systems on moderately well to excessively dralined, non-hydric soils that are never or raflelgded.
Key to Upland Natural Community Systems

Systems on saturated to somewhat poorly draoigior regularly inundated organic or mineralssghydric),
and supporting wetland (hydrophytic) vegetatiom fioodplain forests may be hydric or non-hydriat bre
included in this key; communities in the system raaly be temporarily flooded but support wetlandetation
and soils.

Key to Wetland Natural Community Systems
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KEY TO UPLAND NATURAL COMMUNITY SYSTEMS

la.
1b.

2a.

2b.

3a.

3b.

4a.

4b.

sa.

5b.

6a.

6b.

Tree canopy cover generally >60%0 (FOTESIS). mum.ururniiiiiiiiii e ee e e e e e e e e e e e e e e e e e e e e eereans 2.
Tree canopy cover generally <60% cover, ortleas 2 m tall (woodlands, krummhopknd barrens)............... 9.
Forests on enriched sites dominated by hardspecdies such ascer saccharum (sugar maple)-raxinus

americana (white ash), oCarya spp. (hickories)Betula alleghaniensis (yellow birch) and-agus grandifolia
(American beech) may be present but are not dorpinanifers such aBinus strobus (white pine),Tsuga
canadensis (hemlock), andPicea rubens (red spruce) are generally sparse or absent;hatisite indicators
include white ashTilia americana (basswood)Polystichum acrostichoides (Christmas fern)Anemone
americana (blunt-lobed hepaticafictaea spp (baneberries), andide-leaved sedge€érex spp.).......ccceeeeeneees 3
Forests on till, sand or other fluvial soilghaiut notable nutrient enrichment (rich site inttica in 2a absent);
dominant species can incluB&us strobus (white pine),Tsuga canadensis (hemlock),Fagus grandifolia
(Amerlcan beechRBetula alleghaniensis (yellow birch),Picea rubens (red spruce), ofbies balsamea (balsam

Enriched hardwood forest system with few ooaks species on mesic to wet-mesic loamy soilsarsugple
dominates; generally not on talus and not as ditii@salternate choice; consistent suite of indicherb species
that includeAdiantum pedatum (northern maidenhair fernaulophyllum thalictroides (blue cohosh)$Solidago
flexicaulis (zig-zag goldenrod)\ctaea spp. (baneberriespicentra cucullaria (Dutchman's breeches), Aralia
racemosa (American spikenar8ptrychium virginianum (rattlesnakefern), an@smorhiza claytonii (bland
sweet-cicely), among many Others. ... Rich mesic forest system
Forests (occasionally woodlands) on shalloekysubstrates (talus and other rocky slop@sgrcus rubra (red
oak),Acer saccharum (sugar maple), an@strya virginiana (ironwood) are characteristic; other characteristi
species includ€lematis virginiana (virgin's-bower),Geranium robertianum (mountain crane’s-bill), and
Piptatherum racemosum (black-seeded MOUNtAIN-TICE GraSS) ......uucceeiiiieriiiiii et eeenaan 4

Forests (occasionally woodlands) dominated fmyafachian species such@gercus alba (white oak),Carya
ovata (shagbark hickory)Carya glabra (pignut hickory), an@enthamidia florida (flowering dogwood); only
found in the southern third of the state................cceeei i, Rich Appalachian oak rocky woods system
Forests (occasionally woodlands) dominateddbysite cool temperate (Laurentian) and/or northerdwoods
such addcer saccharum (sugar maple)-raxinus americana (white ash), andilia americana (basswood) ............
.................................................................................................. Rich temperate rocky woods system

Dominant tree species &ieea rubens (red spruce) andbies balsamea (balsam fir);Betula papyrifera (paper
birch) and/oBetula cordifolia (heartleaf birch) are frequent successional aasex;iother hardwood species
generally SPaArse OF @SN ... .. .ttt ceieiis s eee e e e e e e e e et e e e e e et e e e e e e e e e ettt e e e e eat e e aeata e aaees 6.
Appalachian oak and other southern speciesr birdwoods, hemlock, and/or pine are dominangnaygresent,
spruce and fir are at most co-dominant along withrtorthern hardwoodetula alleghaniensis (yellow birch),
Fagus grandifolia (American beech), anticer saccharum (sugar maple).........cccoovvivs ceviiiiieeeiiiie e e, 7

Well drained fir and spruce-fir forests on mountsliopes and summits usually at elevations betwes02
4,500 ft.), and occasionally on rocky slopes atdoelevation. .......... High-elevation spruce - fir forest system
Spruce and spruce-fir forests in lowland vabiestom settings, mostly at elevations between@ 2600 ft. north
of the White Mts., occasionally at higher elevasiamvalley bottoms in the White Mts.; soils arpitally
somewhat poorly to moderately well drained . .evveeeeeveviiiiiiiiieieeees Lawland spruce - fir forest system
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7a. Forests with an abundance of Appalachian odlotdrer southern species suchQagrcus alba (white oak),
Q. velutina (black oak)Q. coccinea (scarlet oak)Q. montana (chestnut oak)Carya spp. (hickories), and
Sassafras albidum (Sassafras); mainly limited to less than 1,008l&vation in southern NH, with some disjunct
examples in south-central NH on steep, south-falgilfsy........................ Appalachian oak - pine forest system
7b. Forests with few or no Appalachian speciegdish the alternate choice .................cmm e eveviiiiieeieiiieee, 8.

8a. Northern hardwood and mixed forests dominayeBehula alleghaniensis (yellow birch),Acer saccharum, (sugar
maple), andragus grandifolia (American beech)Quercus rubra (red oak) Pinus strobus (white pine), and
Betula lenta (cherry birch) are usually absent or in low abuntgg characteristic herbs inclu@intonia borealis
(yellow bluebead-lily)Huperzia lucidula (shining firmoss)Oxalis montana (northern wood sorrel), and
Oclemena acuminata (sharp-toothed nodding-askerJ@eminant forest type from 1,400-2,500 ft. elerain
northern and central NH; patchy further south arldwer elevations on mesic or enriched sites....................
.......................................................................................... Northern hardwood - conifer forest system

8b. Transitional hardwood and mixed forests charad by the presence Bfuga canadensis (hemlock),Fagus
grandifolia (American beechRinus strobus (white pine), andQuercus rubra (red oak) in varying amountager
saccharum (sugar maple) anBetula alleghaniensis (yellow birch) are usually absent or in low abumcks except
as inclusions on mesic or enriched sites (e.gindgas, concavities, etc.); the dominant forest tyelow 1,400
ft. elevation in central and much of southern NH......................... Hemlock - hardwood - pine forest system

9a. Systems occur exclusively in coastal settimgsamd or bedrock that is being directly influenbgdcean winds,
ESr L] o1 VA= VLo o] g3 o] 1 IR (o =P 10
9b. Systems on bedrock, talus, till, or sand naaty influenced by maritime conditions.......ccc.ccoooovviiinienenn, 11

10a. System occurs on shifting sands between #@ncand estuarine or upland system8aastal sand dune system
10b. System occurs on the Isles of Shoals, smelfyrislands off the NH coast ., and locally inHrignergy settings on
the mainland’s CoastliNg ...........ccoo it Maritime rocky shore system

11a. Systems in alpine or subalpine settings aB@/@0 ft. elevation in the White Mtns; woody vedieta, when
present, is stunted (<2m tall); mat forming shrfsaminoids, mosses and lichens are the domiifarfolms;
alpine/subalpine-restricted species inclifdecinium uliginosum (alpine blueberry)yaccinium vitis-idaea
(mountain cranberryCarex bigelowii (Bigelow's sedge), ardmpetrum spp. (crowberries); alpine occurs above
treeline beginning around 4,900 ft.; subalpine o&at lower elevations where exposure, shallovssaiid

sometimes fire allow for the development of theS#esm tyPesS.......ccovvvviiiiiiie e, 12
11b. Systems on bedrock, talus, or sand that anm adpine or subalpine settings, generally be®@0o0 ft. (talus and
Cliff SYStEMS UP 10 4,000 1) ... iuiii i i it riee e e e e e e e e e e e et e e e e e e e e e e bt e e e e earan s 14

12a. System occurs in high-elevation ravines, Wgaslove 4,000 ft., in the Presidential Range ef\fthite Mts., with
large, deep snowpacks, and are often wet througheiwgrowing season; characterized by a mix ohalpi
restricted species and lowland herbs (€bamaepericlymenum canadense (bunchberry)Lysimachia borealis
(532 01117 ) ) P Alpine ravine/snowbank system

12b. Systems not in alpine ravine settings; gelyedaler than in the alternate choice; lowland tseabsent .......... 13

13a. System mostly found above 4,900 ft. elevatiche White Mts.; one or more or the following iakp species,
these largely restricted to the alpine zone, anencon:Carex bigelowii (Bigelow's sedgeDiapensia lapponica
(diapensia)Solidago leiocarpa (Cutler’s goldenrod)yaccinium cespitosum (dwarf blueberry), anduncus
trifidus (highland rUSh)..........oo i e Alpine tundra system

13b. System from 3,000 to 4,900 ft. elevation; wfixiwarf shrub and krummbholz patches; above alipideators
absent or sparse; dwarf heaRi®wdodendron groenlandicum (Labrador-tea)kalmia angustifolia (sheep laurel),
andVaccinium myrtilloides (velvet-leaved blueberry) are frequent shrubs............ccooooviiiiii i
................................................................................. Subalpine heath - krummbholz/rocky bald system
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14a. Systems on cliffs (exposed bedrock at leasetmeters in height and with a slope of 65° orepor............... 15

14b. Systems NOt 0N Cliff SEINGS. ... ...ttt e e e e e e e e e e e e e ee e e eeeareeeeenes 16
15a. Cliffs primarily above 1,200 ft. elevationthre White Mts. and northward; southern speciesrdapasually
surrounded by northern hardwoods or spruce - f@d..........ccccceevvivveinnnnnnn Montane - subalpine cliff system
15b. Cliffs primarily below 1,200 ft. elevation gbwf the White Mts.; northern species absent; issarrounded by
hemlock - beech - oak - pine forest or Appalacluak - pine forest........ Temperate ridge - cliff - talus system
16a. Systems on talus slopes, typically (but neags) below CliffS ... 17
16b. Systems on bedrock or sand, N0t 0N tAlUS SIOPE.......cciiiiiii i e e e e ee e 18

17a. Talus slopes at mid to high elevations inhgte Mts. (mostly above 2,200 ft., occasionallywiato 1,500 ft.);
spruce, birches, arfébrbus spp. (mountain ash) present or in vicinity; oakd Betula lenta (cherry birch)
DS BN ... e e ———— Montane talus slope system
17b. Talus slopes at low to mid elevations in serttand central NH (below 2,200 ft.); spruce &acbus spp.
(mountain ash) absent or sparse; oaksBatala lenta (cherry birch) present or in vicinity... .
................................................................................................... Temperate ridge - cllff talus system

18a. Woodland (or forest) system on lowland saathettings with abundant pitch, red or white pine..................
................................................................................................................. Ritch pine sand plain system
18b. Open, woodland, (and forest) SYStemMS ON FOCKEES ........ccuuuniiiiiiiiiiiee e e e eemmmme e e e e eeaa e e eeeana e aeaes 19

19a. Rocky ridge system below 1,200 ft. in soutidh characterized by the presence of Appalachispecies
such auercus alba (white oak),Quercus velutina (black oak), an@uercus montana (chestnubak).............. ...
..................................................................................................... Temperate ridge - cliff - talus system

19b. Rocky ridge system at mid-elevations (1,3@®Q3 ft.) in western and northern NH; Appalachiaecigs in the
alternate choice are absent; red oak, red pineteahgpruce are the dominant trees........ccccceeevvieieeiiiiiiieeeennn,
................................................................................................................. Montane rocky ridge system
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KEY TO WETLAND NATURAL COMMUNITY SYSTEMS

la.

1b.

2a.
2b.

3a.

3b.

4a.

4Db.

5a.

5b.

6a.

6b.

7a.

7b.

Systems subjected to diurnal or periodic fidahdation (subtidal and tidal habitats); haloptysalt-loving)
vegetation present such Gsartina spp. (cordgrasseRuppia maritima (widgeon-grass)juncus gerardii
(saltmarsh rush)riglochin maritima (saltmarsh arrow-grass)ypha angustifolia (narrow-leaved cat-tail),

Bolboschoenus robustus (sea-coast tuber-bulrush), aBalicornia spp. (glassworts) ........ccooevvvviieieeviiiieenennnns 2
Systems not influenced by tidal inundationpphltic vegetation listed in the alternate choioepresent;
includes emergent marshes, peatlands, swampspfiing, riverbanks, and seeps.............cceeememevvvnieeneennnn. 6
Tidal marsh systems dominated by vascular glgnasses and/or sedges form a dense cover.. T |
Subtidal and intertidal systems which are spanrgegetated to unvegetated; vascular plant cus\,less than

20 e et e e e et e ——— et e e e e et e e e e e e e e e e e e e e e e e e 5
Isolated basins that receive primarily freskewanputs, except during storm events when satémiaput from
WaVE OVEIWASN MAY OCCUI ... ...uitiiteeies cerriieeeeeesiemmmess s e e eeeeen s e eeeearanaaeeeennes Coastal salt pond marsh system
Tidal marsh systems that are open to the otxees, estuaries or rivers, and experience refjolading............ 4
Tidal marsh system that is moderately to stsosajine (18-50 ppt); the grassgsartina alterniflora (smooth

cordgrass) and/d®artina patens (saltmeadow cordgrass) are typically dominantckish indicators, if present,
restricted to upland margins or freshwater INPEBAL...............ouvviiiiiiiiiieee e Salt marsh system
Tidal marsh system with lower salinity leveds5t18 ppt) that receives inputs of freshwater ftbmmwatershed
above; brackish indicators suchBboschoenus robustus (sea-coast tuber-bulrush) afigbha angustifolia
(narrow-leaved cat-tail) are dominant along witraaiable mix of other graminoids and forbs; rardi¢ators
includeLimosella australis (Atlantic mudwort) Lilaeopsis chinensis (eastern grasswort), admolus valerandi
ssp.parviflorus (seaside brookweed) ............ccooviiiii i, Brackish riverbank marsh system

Intertidal areas with sparse vascular vegetdliat occur between tidal marshes or upland systandward and
subtidal systems seaward; includes intertidal shaleng rivers, coastal shoreline strands on misediments,
intertidal rocky shores, and intertidal flats omthe sloped sand and silt substrates.......cceeeeeeeeveiiiiiieeiiiinnnnnnn.
.................................................................................................... Sparsely vegetated intertidal system
Subtidal system below the reach of low tidescular plants are absent or sparse; seaweedsslgnd oysters
are important diagnNOSHIC DIOTA............ vt cmmmmn e e e e e Subtidal system

Wetland systems directly associated with périftdoding along a river or large stream (thirdler or higher);
forested floodplains and open riverbanks and ShQLES..........c.uiiiiiiiiii e 7.
Wetland systems not directly associated wiiliex or large stream (third order or higher); ascin wet
depressions or sloped settings, along pond orda&ees, or along drainages of small streams first. and
LY=ot o 1 o o] o [ o) P 12

Open systems below the bankfull stage of &;rorehigher-energy rivers, the substrate is co@ysevel to
boulder), while lower-energy rivers generally héiver sediments (sand or silt); vegetation is ofiparse, but
frequently includes a mixture of shrub and herbasgDMMUNItIES .........coooviiiiii i 8
Primarily forested systems above the bankfalie of a river, that receive periodic overbanbkding; Acer
saccharinum (silver maple) is characteristic on larger rivéxser rubrum (red maple) and other tree species on
smaller rivers and streams; herbaceous and shmbtignd communities may also be present in micro-
topographic depressions, such as oxbows, sloughsianal pools.............cocii i i, 10
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8a. Low gradient river channels and riverbanks Wiite-grained (silt or sand) sediments; gravel eoioble bars are
rare or absent; aquatic bed and emergent marsh goities are common; shrubbier portions of thisesysare
characterized by alder, dogwoods, and viburnums.................. Low-gradient silty-sandy riverbank system

8b. Moderate- to high-gradient riverbanks with eitfrequent sand, gravel, and cobble bars, or bathiders and
bedrock as the dominant substrate; vegetationrisrglly sparse as a result of ice and flood scilty; deposits
are rare or absent, as are aquatic bed and emengestt COMMUNILIES.........ccoviviiiiiii i ieeecce e, 9

9a. Moderate gradient riverbanks with frequent sgralvel, and cobble bar deposits, but withoutesite deposits
of boulders and areas of bedrock; vegetation hassgo moderate cover of herbs and shrubs onecoars
SUDSIIALES. .. .ou e e e e e e Moderate-gradient sandy-cobbly riverbank system

9b. High-gradient riverbanks with boulders and be#ras the dominant channel substrate; meandernsaandf
gravel and finer sediments are sparse or limitezktent; sparsely vegetated areas and some caigble a
characteristic; riverbank fern glades, alder alilithickets, or other vegetation occurs on slightiyher
riverbanks; riverside SEeps are rare...... ....oceceeeeeeeeeeiiieeeeeiiineennennns High-gradient rocky riverbank system

10a. Floodplains of montane and northern riversdftan have higher gradients compared to other isystems;
diagnostic communities are sugar maple and balgdtoddplain forests; when silver maple forests present,
they are not the dominant forest type and mayrbidd to river edges; herbaceous openings and sidtablands
are often associated with the floodplain forest gamities ................ Montane/near-boreal floodplain system

10b. Floodplains of major and minor rivers, prirhai central and southern New Hampshieer saccharinum
(silver maple) oAcer rubrum (red maple) are the dominant trees, witler saccharum (sugar maple) absent or

1la. Floodplain system of major rivers, witber saccharinum (silver maple) forests dominating; shrubs are ghe
sparse, although vines are often abunddatteuccia struthiopteris ssp.pensylvanica (ostrich fern) and/or
Laportea canadensis (Canada wood-nettle) may be abundant; shrub tticked herbaceous meadows may occur
on low floodpains and riverbanks; aquatic bedsemndrgent marshes may also occur in oxbows angpically
flooded annually..........cccoooii i Maijor river silver maple floodplain system

11b. Floodplain system of minor rivers, wileer rubrum (red maple) forest communities typically domingtiand
occasionally other types (sycamore, swamp white aa#t balsam fir); silver maple floodplain forestay be
present, but do not dominate extensive areas;rtierstory is often shrubbier than in the altercatgce, and
ferns are typically abundant, luiatteuccia struthiopteris ssp.pensylvanica (ostrich fern) and/okaportea
canadensis (Canada wood-nettle) are rarely abundant; low,iomedand high floodplain variants are
distinguishable in many occurrences.....................................emperate minor river floodplain system

12a. Wetland systems with primarily organic sqgilsdtlands) (muck or peat >16” deep); hummocks afdws often
well developed; dominant vegetation type may bedgrshrubland, or herbaceous, Hliagnum mosses are
almost always present; sedges or heath shrubsaligmapre abundant than grasses and fotimeiclea sensibilis
(sensitive fern) absent or in low abundance (EXEAEAK................uoieiiiiiiiii e 13

12b. Wetland systems with primarily mineral sodsganic layer absent or < 16” deep); hummocks atid\wus
usually poorly developed except in some swarfplsagnum mosses may be present, but generally do not
develop extensive peat layer; sedges and heathssganerally less abundant than grasses, forbs)@ntieath

SITUDIS . e e ———————— ettt e e e et bbb e a e e e e 23
13a. Peatland systems with trees as the domingetative stratum (generally >25% cover); shrubbgniapgs may be

present, but the wetlands are primarily fOreSt............ooi i e 14
13b. Open peatland systems dominated by shruldss,tmrbryophytes; trees, if present, typicallydawcover of less

1= T 21 17
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14a. Minerotrophic peat swamp system in northerw Neampshire withirhuja occidentalis (northern white cedar)
present, often as a dominant canopy speEiesinus nigra (black ash) is a frequent associate; organic sods
generally circumneutral (pH 4.9-7.5), and oftenlwlecomposed; the sloping margins of the swamp maarg
mineral soils with a shallow organic layer; ofteary high diversity of both vascular and non-vascplants;
Onoclea sensibilis (sensitive fern) often present in aDUNAANCE mmmn ccvvvvvviiiiiiii e
.................................................................... Montane/near-boreal minerotrophic peat swamp system

14b. Acidic peat swamp systems, generally wittidwja occidentalis (northern white cedar) éiraxinus nigra (black

15a. Swamp system is dominated by hardwood trem@espeparticularlyAcer rubrum (red maple)Nyssa sylvatica
(black gum) can be frequent in sites in southeadtew Hampshire; patches of tall shrub fens arencomas
part of the swamp mosaic; soils are typically ofigasithough some examples may occur on mineréd Boi

depressions with a seasonally fluctuating watdetab.................cveeiiinens Temperate peat swamp system
15b. Swamp systems are dominated by coniferouspregies, usually eith€hamaecyparis thyoides (Atlantic white
cedar) oPicea mariana (DIACK SPIUCE).......c.iui i eemmm e e e e e e e e et e e e e s e e e aaaanes 16

16a. Peatland swamp system in central and souttmsnHampshire dominated I8hamaecyparis thyoides (Atlantic
white cedar), and occasionafPynusrigida (pitch pine); coastal plain and/or southern speare present,
including Clethra alnifolia (sweet pepperbushrhododendron maximum (giant rhododendron), arf@bhagnum
flavicomans (PEAL MOSS) ... ivvievee et v e e Coastal conifer peat swamp system

16b. Peatland swamp system primarily in centralrarthern New Hampshire and dominatedPigea mariana
(black spruce)tarix laricina (eastern larch) anéicea rubens (red spruce) are both occasionally to locally
abundant; patches of tall shrub thickets are comii@nsystem often surrounds open peatlands ... ........
..................................................................................................... Black spruce peat swamp system

17a. Peatland systems at higher elevations (abh&6@® &.), in montane, subalpine, and alpine areas................ 18
17b. Peatland systems in lower elevations (geryeelbw 2,900 ft.) that lack alpine/subalpine-ries¢d species ..19

18a. Oligotrophic, level or sloping peatland systersubalpine and alpine areas with a mixture of ébevation
peatland species and alpine/subalpine-restrictedep likeEmpetrum nigrum (black crowberry) an®accinium
uliginosum (alpine blueberry); red sphagrépliagnum rubellum andS. magellanicum) often prominent ...............
............................................................................................................... Alpine/subalpine bog system

18b. Weakly minerotrophic sloping to almost leviub-sedge fen system in openings within montangcsgfir
forests in the upper East Branch of the Pemigew&dser watershed in the White Mountains above @,40
elevation and below subalpine zones; dominate@dbgmagrostis pickeringii (Pickering’s reed grass), sphagnum
mosses (mostly non-red), and heath shrubs..................... .. ccceeeee e eevooeo. ... .MONtane sloping fen system

19a. Peatland system exhibiting patterned arrangeafidhummock ridges and long hollows; only in extie northern
N =T =T T o 1= £ 11 = R Patterned fen system
19b. Peatland systems do not exhibit patterned hackthollow arrangement of alternate choice......................20

20a. Weakly to strongly minerotrophic peatland eyst; pHs from 4.1-8.2; weakly minerotrophic systedicators
includeMyrica gale (sweet gale)Jiraea alba var. latifolia (meadowsweet}Carex lasiocarpa ssp.americana
(wire sedge)Carex utriculata (swollen-beaked sedge), aBdrex stricta (tussock sedge); strongly minerotrophic
system indicators includ@arex interior (inland sedge)Carex flava (yellow-green sedge), ai@hrex hystericina
(0T (oN] o1 g TSTE=T=To [ 1= PRSP 21
20b. Oligotrophic peatland systems; pHs generallyl; absence or rarity of weak to strong minegitio indicators
in alternate choice; dominance of peatland sh@hasnaedaphne calyculata (leatherleaf)Andromeda polifolia
var. glaucophylla (bog rosemary), anghododendron groenlandicum (Labrador-tea) ..........ccccooevvvvvieeeers 22
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21a. Weakly to moderately minerotrophic peatlarstesy; indicator specid€3arex lasiocarpa ssp.americana (wire
sedge)Carex utriculata (swollen-beaked sedge), a@drex stricta (tussock sedge) in a mosaic with peatland
shrubsChamaedaphne calyculata (leatherleaf) antyrica gale (sweet gale).............. Medium level fen system

21b. Strongly minerotrophic peatland system; intdicapecies includ€arexinterior (inland sedge)Carex flava
(vellow-green sedge), ari@hrex hystericina (porcupine sedge); only in northern New Hampshire..................
PSSR O - | (o1 =018 X< (o] o [aTo R (=T RS A (=10

22a. Peatland system in kettle hole landscapagédtisually round or oval-shaped depressions #aemglly lack
significant inlet or outlet streams); “mud bottonus"Cladopodiella fluitans (liverwort) are typical...................
........................................................................................................................ Kettle hole bog system

22b. Peatland system not in kettle holes, usually some sort of inlet or outlet stream; “mud bot&3 of
Cladopodidla fluitans (liverwort) generally not present..........occccevvviiiiiiinieneeeeenn. Poor level fen/bog system

23a. Oligotrophic wetland systems in sand plaitiregd along lake and pond shores and in closedhdagth no inlets
or outlets, and widely fluctuating water levelsagtiostic flora herbaceous, with characteristic isgéthexia
virginica (Virginia meadow-beauty{;ladium mariscoides (twig-rush),Viola lanceolata (lance-leaved violet),

andCyperus dentatus (bulblet umbrella SEAQGE) ... ..covviiiiiiii e e 24
23b. Minerotrophic wetland systems not specificakbgociated with sand plain settings; vegetation mesforest,
S 101 o] F= Vg Lo Mo Tl =T oY= Yo Lo 11 L PRPT 25

24a. Wetlands system on sandy shores of permanadsr lakes that experience pronounced wavenaatid ice
scour; diagnostic species inclu@kadium mariscoides (twig-rush) andeuthamia graminifolia (common grass-
leaved-goldenrod), withobelia dortmanna (water lobelia) frequent in the aquatic zone; megasionally be
associated with thidudsonia inland beach strand community ............cccoooovviiiiiennns Sandy pond shore system

24b. Wetlands system in shallow, closed basinsrepeing widely fluctuating water levels, where egagion
zonation is typical and wave and ice action aremfysnany examples may be seasonally Bhgxia virginica
(Virginia meadow-beauty)iola lanceolata (lance-leaved violet), arfleocharistenuis (slender spikesedge) are
CharacteriStiC SPECIES......cui ittt e e e Sand plain basin marsh system

25a. Open wetland system dominated by a mix oftsand herbaceous communities; may be associatbdamisted

wetlands, but trees are not dominant stratum.................ccceeeeveennenn. Drainage marsh - shrub swamp system
25b. Forested swamp systems on primarily mineiitd; sghrubs thickets may be present, but are reotlttiminant
A ST T =LY IR = Lo 26

26a. Small (<5 acres) forested wetland system @t thre base of slopes or along drainages, chameddy
groundwater seepage or seepage discharge zoneaceus species indicative of seepage zones intlad#la
cordifolia (foam-flower),Chrysosplenium americanum (golden-saxifrage), andarex scabrata (eastern rough
sedge); in more acidic examples, herbs sudfeegtrum viride (American false hellebore) ai@tliemena
acuminata (sharp-toothed nodding-aster) form a sparse toenadel cover over a denSghagnum layer; Onoclea

sensibilis (sensitive fern) is usually present...............cooviviiiie i, Farest seep/seepage forest system
26b. More extensive forested wetland systems agl kevrain, not characterized by groundwater seepaigoclea
sensibilis (sensitive fern) may or may NOt DE PrESENt ... ... e 27

27a. System characterized by a mosaic of wetladdipland spruce forest, typified Pycea rubens (red spruce)
dominated swamps to moderately well drained uptamdst common north of the White Mtr@noclea
sensibilis (sensitive fern) typically absent...................c.coenal Lawland spruce - fir forest/swamp system
27b. Primarily hardwood swamps dominateddogr rubrum (red maple), althoughsuga canadensis (hemlock) and
Betula alleghaniensis (yellow birch) may be locally abundarkex verticillata (common winterberry) and
Vaccinium corymbosum (highbush blueberry) shrub layer is usually welelopedOnoclea sensibilis (sensitive
fern) is typically COMMON.........coiii e e Temperate minerotrophic swamp
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