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New Hampshire
Wetland Resources

Wetlands are an integral part of New Hampshire’s natural re-
sources. They provide essential habitat for wildlife and vegetation,
including rare and endangered species and natural communitics.
Wetlands are a source of timber and provide opportunities for hunt-
ing and fishing, education and research, and bird, wildlife, and plant
observation, all of which benefit the tourist industry and economy.
Other benefits include flood control, bank- and shoreline-erosion
control, sediment retention, water filtration. and nutrient uptake. In
recognition of the importance of wetlands, many government agen-
cies and private organizations have worked to preserve wetlands and
educate the public about wetland values. For example, Lake
Umbagog and its associated wetlands (fig. 1), which constitute one
of the most productive wildlife arcas in New Hampshire, are pro-
tected by the State and by the U.S. Fish and Wildlife Service (FWs)
as a National Wildlife Refuge.

TYPES AND DISTRIBUTION

Wetlands are lands transitional between terrestrial and deep-
water habitats where the water table usually is at or near the land
surface or the land is covered by shallow water (Cowardin and oth-
ers, 1979). The distribution of wetlands and decpwater habitats in
New Hampshire is shown in figure 24; only wetlands are discussed
herein.

Wetlands can be vegetated or nonvegetated and are classified
on the basis of their hydrology, vegetation, and substrate. In this
summary, wetlands are classified according to the system proposed
by Cowardin and others (1979), which is used by the Fws to map
and inventory the Nation’s wetlands. At the most general level of the
classification system, wetlands are grouped into five ecological
systems: Palustrine, Lacustrine, Riverine, Estuarine, and Marine.
The Palustrine System includes only wetlands, whereas the other
systems comprise wetlands and deepwater habitats. Wetlands of the
systems that occur in New Hampshire are described below.

System Wetland description

Palustrine .....ccccceeueee Nontidal and tidal-freshwater wetlands in which
vegetation is predominantly trees (forested wet-
lands); shrubs (scrub-shrub wetlands); persistent
or nonpersistent emergent, erect, rooted herba-
ceous plants (persistent- and nonpersistent-
emergent wetlands); or submersed and (or)
floating plants (aguatic beds). Also, intermit-
tently to permanently flooded open-water bod-
ies of less than 20 acres in which water is less
than 6.6 feet deep.

Lacustring .......ccceeuene Nontidal and tidal-freshwater wetlands within an
intermittently to permanently flooded lake or
reservoir larger than 20 acres and (or) deeper
than 6.6 feet. Vegetation, when present, is pre-
dominantly nonpersistent emergent plants (non-
persistent-emergent wetlands), or submersed
and (or) floating plants {aquatic beds), or both.

Riverine ......ccccevcneenc Nontidal and tidal-freshwater wetlands within a
channel. Vegetation, when present, is same as
in the Lacustrine System.

Estuarine................... Tidal wetlands in low-wave-energy environments
where the salinity of the water is greater than 0.5
part per thousand (ppt) and is variable owing to
evaporation and the mixing of seawater and
freshwater.

Marine ....cccccoeeeemnenes Tidal wetlands that are exposed to waves and cur-
rents of the open ocean and to water having a
salinity greater than 30 ppt.

Rubin and others (1993) used LANDSAT (satellite) imagery
to estimate wetland area at 396,246 acres, or about 6.7 percent of
the State. That estimate probably underestimates the actual wetland
area owing to similarities between evergreen forest in upland and
wetland arcas. Also, LANDSAT imagery cannot discern wetlands
smaller than about 2 acres (Ken Kettenring, New Hampshire Wet-
lands Board, oral commun., 1993). Estimates of wetland area based
on review of permits by the U.S. Environmental Protection Agency
(Epa) and field checking during functional assessments by the
Audubon Society of New Hampshire place New Hampshire’s wet-
land area at about 10 percent of the State’s total area (Mark Kern,
Environmental Protection Agency, oral commun., 1993).

The distribution of wetlands in New Hampshire has been in-
fluenced by the State’s physiography (fig. 2B). In the northern part
of the White Mountain Section, glacial erosion and sediment de-
posits have created broad valleys in which large wetland complexes
have formed. For example, many wetlands are present along tribu-
taries to the Connecticut Lakes and Lake Francis near Pittsburg.
Small wetlands in the White Mountains have formed mainly along
small streams in river valleys or where streams flow over flat benches
on hillsides. Wetlands in the New England Upland and Seaboard
Lowland Sections are in many settings, such as in topographic de-
pressions, around the margins of ponds and lakes, and in river val-
leys. In many areas of the State. small wetlands are interrelated and
form large wetland complexes.

To date (1993) there is no published information concerning
acreage of the different wetland types in New Hampshire. However,
the similarities of the ecological, hydrologic, and physiographic set-
tings of New Hampshire to those in the other New England States
makes it likely that the predominant wetland types in the State are
the same as in the remainder of the region— palustrine forested and
scrub-shrub (Tiner, 1987, 1992; Widoff, 1988). Forested and scrub-
shrub wetlands that have organic-rich mineral soils are commonly
referred to as swamps, whereas wetlands that have organic soils over
mineral soils are called peatlands. In southern New Hampshire and
in the Connecticut River Valley, forested swamps in poorly drained
basins typically are dominated by red maple or have mixtures of red
maple, yellow birch, hemlock, and white pine. Swamps in the flood
plains of major rivers typically are dominated by silver maple.
Peatlands in southern and coastal New Hampshire commonly con-
tain pitch pine or Atlantic white cedar (Dan Sperduto, New Hamp-
shire Natural Heritage Inventory, written commun., 1993). A few

Figure 1. Wetlands along the mouth of Hampshire
Brook and Lake Umbagog. (Photograph courtesy of the
Society for Protection of New Hampshire Forests.)
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swamps in southern New Hampshire contain black gum, which is a
species near the northern extent of its range. In northern New Hamp-
shire and at higher altitudes. forested swamps typically contain red
spruce and balsam fir, and forested peatlands generally are domi-
nated by black spruce. larch. or northern white cedar.

Peatlands are present throughout New Hampshire but are more
common in the north. Most are small. The absence of extensive
peatlands in New Hampshire is due largely to the State’s mountain-
ous terrain (Johnson, 1985). The terms bog and fen have been used
to differentiate peatlands in some classification systems (Damman
and French, 1987). Bogs (palustrine forested and scrub-shrub wet-

r-/;/’\\“?‘/‘\

A
Z‘ "3
fnectic
/‘; fﬂlg;z;,‘g
7 € Pgig
) e
e
s
) ]
O g .« A
f 1 8048 Lake
/ . W Umbagog
\ . _"\ - .;g
) 2 g T Hongshie
2 ) Brook

0 10 20 30 MILES

0 10 20 30 KILOMETERS

ey

X

Piscataqua
River

Con,
e

e

= %&; 3 j v
. .'_.‘::. Al v e A*(

WETLANDS AND DEEPWATER HABITATS
Distribution of wetlands and deepwater habi
This map shows the approximate distribution of large
wetlands in the State. Because of limitations of scale
and source material, some wetlands are not shown

- Predominantly wetland

! Predominantly deepwater habitat

National Water Summary—Wetland Resources: STATE SUMMARIES

lands) are acidic, nutrient poor, and have a low diversity of plant
species, whereas fens (palustrine forested, scrub-shrub, and persis-
tent-emergent wetlands) are less acidic and have higher nutrient
levels and plant diversity. The herbaceous-plant community in bogs
generally is dominated by sphagnum moss, whereas in fens it typi-
cally is dominated by mosses and sedges.

Scrub-shrub vegetation grows in most wetlands, typically as a
transitional community between emergent wetlands and forested
wetlands or upland. or between open water and forested wetlands
or upland. In general, shrub swamps are dominated by broad-leaved
deciduous shrubs such as willow and alder; scrub-shrub commu-
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Figure 2. Wetland distribution and physical features that control wetland distribution in New Hampshire. A, Distribution of wetlands
and deepwater habitats. B, Physiography. €, Surficial geclogy. (Sources: A, TE. Dahl, U.S. Fish and Wildlife Service, unpub. data, 1991.

B, Physiographic divisions from Fenneman, 1946; landforms data from EROS Data Center; C, Koteff, 1993).



nities in bogs contain broad-leaved evergreen shrubs such as leath-
erleaf and labrador tea and stunted conifers such as black spruce
and larch: and fens generally contain broad-leaved evergreen shrubs,
broad-leaved deciduous shrubs, and northern white cedar. (Dan
Sperduto, written commun., 1993).

Palustrine emergent wetlands, commonly referred to as
marshes, are more common in southern New Hampshire. Most are
small and associated with lacustrine or riverine wetlands. Marshes
that have shallow water or saturated soils generally contain sedges,
rushes, or grasses, whereas those in deeper water typically contain
cattails. .

Most of New Hampshire's lakes and rivers have areas of shal-
low water where aquatic vegetation has become established. These
lacustrine and riverine wetlands are essential for the biological pro-
ductivity of lakes and rivers. As a result of recent increases in bea-
ver populations, many riparian (streamside) wetlands along smaller
streams and rivers have been flooded behind beaver dams. Over
time, this flooding promotes a cyclical change from riparian shrub
swamps to small ponds and marshes to wet meadows and then back
to shrub swamps (George Springston, Vermont Wetlands Office,
written commun., 1993). Many State wildlife areas contain emer-
gent wetlands in impoundments built for the improvement of wa-
terfowl habitat. However, although flooding caused by beaver dams
or manmade dams can create wetlands, it also can be detrimental
to existing riparian wetlands.

Estuarine and marine wetlands along New Hampshire’s 18-mile
coastline are estimated at about 7,500 acres (New Hampshire Of-
fice of State Planning, 1989). Most of these wetlands are in or near
Hampton Harbor, Great Bay, and Little Bay. Short (1992) deter-
mined that Great Bay estuary, which includes Great Bay, Little Bay,
and the lower Piscataqua River, contains about 2,600 acres of aquatic
beds, 1,200 acres of mud flats, and 1,000 acres of salt marsh. In
general, salt marshes that are only occasionally flooded by tides are
vegetated predominantly by saltmeadow cordgrass and black grass,
whereas those that are regularly flooded are dominated by saltmarsh
cordgrass.

HYDROLOGIC SETTING

Wetlands are hydrologic features that form where climate and
physiography favor the retention of water. Wetlands are found along
rivers, lakes, and estuaries where flooding occurs, in isolated de-
pressions surrounded by upland where surface water collects, on
slopes and surface drainageways, and where ground water dis-
charges to the land surface in spring or seepage areas. Soil satura-
tion favors the growth of wetland plants and development of hydric
soils. Water either can flood wetlands, be present at the surface of
wetlands, or keep underlying soils saturated near the surface with
no surface water present (Tiner, 1991).

The timing and duration of the presence of water affects water
chemistry, soil development, and plant-community structure in
wetlands. Although degree of wetness is important in the determi-
nation of wetland type, many ecologic functions of wetlands also
depend upon wetland size, position of the wetland in a drainage
network, and sources of water (Brinson, 1993). Climate, physio-
graphy, and geology influence the hydrology and water quality of
wetlands. The complex interactions of these variables with biotic
factors and site history determine the type of wetland that develops
in any particular setting.

New Hampshire’s climate is conducive to wetland development.
Precipitation exceeds potential evapotranspiration on an annual
basis, and the excess moisture is available for formation and main-
tenance of wetlands. Climate varies with altitude and distance from
the Atlantic Ocean. For example, from the coast to the White Moun-
tains, average annual precipitation and average annual runoff in-
crease, summer temperatures decrease, and the growing season
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becomes shorter (Hammond and Cotton, 1986). Wetland vegetation
is influenced by these climatic differences. Wetlands in southern
New Hampshire are dominated by plant communities similar to
those of southern New England wetlands, whereas wetlands in
northern New Hampshire are dominated by communities similar
to those in Canadian wetlands.

The distribution of wetlands in New Hampshire also is partly
determined by physiography, distribution of glacially derived sedi-
ments, and the geologic character of the underlying bedrock. Areas
of steep topography do not retain water long enough for wetlands
to develop. However, given favorable hydrologic conditions, wetlands
can form on drainage divides and near mountaintops. For example,
several ridge-top subalpine bogs occur on Mount Washington
(Johnson, 1985). Most of New Hampshire’s wetlands, however, are
in lowlands, valleys, and depressions that have more favorable hy-
drologic conditions for wetlands.

Many of the low-lying areas of New Hampshire are covered
by stratified sand, gravel, clay, and silt deposited by glacial melt-
water and by modern streams in the time since glaciation (fig. 2C).
Most uplands are underlain by bedrock mantled by glacial till, a
mixture of clay, silt, sand, gravel, and boulders. Both till and fine-
grained sediments can restrict drainage and retain surface water.
Wetlands form over till in many small depressions in New Hamp-
shire uplands, over silty, clayey sands in some valleys in northern
New Hampshire, over fine-grained glacial-lake deposits in parts of
the Merrimack and Connecticut River valleys, and over fine-grained
marine deposits along the coast. In seep areas near streams or de-
pressions that intersect the water table, coarse-grained glacial de-
posits can transmit ground water to overlying wetlands (Motts and
O’Brien, 1981). Some glacial landforms, such as ridges, hills, and
depressions can create conditions favorable for wetland formation
by attenuating runoff or retaining water. For example, kettles, which
are depressions that formed when glacial ice that had been buried
by outwash melted, have either filled with water to form ponds or
passed through several successional stages of infilling to become
bogs.

Contrasts in the interactions between hydrology and vegeta-
tion in different settings can be illustrated by peatlands and coastal
pondshore wetlands. In peatlands, vegetation patterns are deter-
mined largely by water chemistry and movement (Damman and
French, 1987). For example, bogs receive little input from runoff
or ground water and rely on precipitation (including fog) and wind-
blown dust as sources for water, nutrients, and minerals. Vegetation
in bogs commonly grows in a concentric pattern because of the
scarcity of nutrients and minerals in the center of the bog and the
increased availability of nutrients and minerals along bog margins.
Bogs are seldom flooded; even quaking (floating-mat) bogs sur-
rounding open water in ponds are rarely flooded because the bog
mat fluctuates with changes in water level. Fens also receive inputs
from precipitation but rely principally on ground water and over-
land flow for inputs of minerals and nutrients; like bogs, fens sel-
dom are flooded.

In contrast, flooding is the major hydrologic influence in
pondshore wetlands. Coastal ponds occur largely in sandy glacial
outwash, and pond water levels reflect seasonal and annual fluctua-
tions in ground-water levels. Pondshore wetlands can be flooded or
saturated for much of the year. Wetland plant communities are con-
centrically zoned around the pond along a gradient from the long-
est to the shortest duration of flooding (Dan Sperduto, written
commun., 1993).

TRENDS

Wetlands once were much more extensive in New Hampshire.
In the 1800 and early 1900%, timber harvesting and clearing and
draining of wetlands for crops and grazing resulted in the loss or



276  National Water Summary—Wetland Resources: STATE SUMMARIES

degradation of many wetlands, particularly in the major river val-
leys and along the coastline. Some of those areas reverted to wet-
lands as pasture land was abandoned. In some cases, the character
of the wetlands has changed. For example, most of New Hampshire’s
Atlantic white cedar bogs were altered by logging or flooding, and
many have revegetated with red maple. As much as 7,500 acres of
tidal marsh have been lost since settlement by Europeans (New
Hampshire Office of State Planning, 1989). Although several Fed-
eral and State regulations focus on minimizing wetland loss, many
wetlands remain vulnerable.

Development in and near wetlands due to urbanization is a
major cause of wetland loss or degradation. Other factors that can
destroy wetlands or affect wetland functions include farming, peat
harvesting, timber harvesting, road building, inadequate bridge-
support spacing and culvert diameter, all-terrain vehicle use, reser-
voir construction, hydropower releases, navigation impoundments,
ground-water pumping, and air or water pollution.

CONSERVATION

Many government agencies and private organizations partici-
pate in wetland conservation in New Hampshire. The most active
agencies and organizations and some of their activities are listed in
table 1.

Federal wetland activities.—Development activities in New
Hampshire wetlands are regulated by several Federal statutory pro-
hibitions and incentives that are intended to slow wetland losses.
Some of the more important of these are contained in the 1899
Rivers and Harbors Act; the 1972 Clean Water Act and amendments;
the 1985 Food Security Act; the 1990 Food, Agriculture, Conser-
vation, and Trade Act; the 1986 Emergency Wetlands Resources Act;
and the 1972 Coastal Zone Management Act.

Section 10 of the Rivers and Harbors Act gives the U.S. Army
Corps of Engineers (Corps) authority to regulate certain activities
in navigable waters. Regulated activities include diking, deepening,
filling, excavating, and placing of structures. The related section 404
of the Clean Water Act is the most often-used Federal legislation
protecting wetlands. Under section 404 provisions, the Corps issues
permits regulating the discharge of dredged or fill material into
wetlands. Permits are subject to review and possible veto by the EPA,
and the Fws has review and advisory roles. Section 401 of the Clean
Water Act grants to States and eligible Indian Tribes the authority
to approve, apply conditions to, or deny section 404 permit appli-
cations on the basis of a proposed activity’s probable effects on the
water quality of a wetland.

Most farming, ranching, and silviculture activities are not sub-
ject to section 404 regulation. However, the “Swampbuster” provi-
sion of the 1985 Food Security Act and amendments in the 1990
Food, Agriculture, Conservation, and Trade Act discourage (through
financial disincentives) the draining, filling, or other alteration of
wetlands for agricultural use. The law allows exemptions from pen-
alties in some cases, especially if the farmer agrees to restore the
altered wetland or other wetlands that have been converted to agri-
cultural use. The Wetlands Reserve Program of the 1990 Food,
Agriculture, Conservation, and Trade Act authorizes the Federal
Government to purchase conservation easements from landowners
who agree to protect or restore wetlands. The Consolidated Farm
Service Agency (formerly the Agricultural Stabilization and Con-
servation Service) administers the Swampbuster provisions and
Wetlands Reserve Program. The Natural Resources Conservation
Service (formerly the Soil Conservation Service) determines com-
pliance with Swampbuster provisions and assists farmers in the iden-
tification of wetlands and in the development of wetland protection,
restoration, or creation plans.

The 1986 Emergency Wetlands Resources Act and the 1972
Coastal Zone Management Act and amendments encourage wetland

Table 1. Selected wetland-related activities of government
agencies and private organizations in New Hampshire, 1993

[Source: Classification of activities is generalized from information provided
by agencies and organizations. e, agency or organization participates in
wetland-related activity; .., agency or organization does not participate in
wetland-related activity. MAN, management; REG, regulation; R&C, res-
toration and creation; LAN, land acquisition; R&D, research and data col-
lection; D&, delineation and inventory]

S
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Agency or organization \y

FEDERAL

Department of Agriculture
Consolidated Farm Service Agency ... P
Forest Service e . e e o
Natural Resources Conservation Service ............. . e e . e e

Department of Commerce
National Oceanic and
Atmospheric Administration ............oenenenene. * e o o o o

Department of Defense
Army Corps of ENGINGETS ... e o o o o o
Military reservations .

Department of the Interior
Fish and Wildlife Service
Geological Survey
National Biological SErViCe .......owvmvcrnmvcrssnceerseene e e
National Park Service o .. e o

Environmental Protection AGency .........cmeeninns Y

STATE

Department of Environmental Services ........co.o..
Waste Manag it .
Water Resources Division
Water Supply and Pollution Control ....

Department of Resources and

Economic Development
Division of Forests and Lands
Division of Parks and Recreation

D O D)
F &P

Natural Heritage Inventory .
Department of Safety .
Department of Transportaiton " .
Fish and Game Department e o o o o o
Office of State Planning e o o o . e
State educational institutions ..... - e o o
Wetlands Board e
COUNTY AND LOCAL
Conservation Commissions .............c........ . .
Soil and Water Conservation Districts ... . .
Some county and local governments ..... e o o
PRIVATE ORGANIZATIONS
Audubon Society of New Hampshire .......cccrrcoe. @ . . @ @
Ducks Unlimited e .. . e
New England Wildflower SOCiety .........ccoececvcemninceerrans e . . e
Private colleges and other
educational institutions e .. . e e o
Society for the Protection of
New Hampshire Forests e . . e . e
The Nature Conservancy L

protection through funding incentives. The Emergency Wetland
Resources Act requires States to address wetland protection in their
Statewide Comprehensive Outdoor Recreation Plans to qualify for
Federal funding for State recreational land; the National Park Ser-
vice (NPS) provides guidance to States in developing the wetland
component of their plans. Coastal States that adopt coastal-zone
management programs and plans approved by the National Oceanic
and Atmospheric Administration (NOAA) are eligible for Federal
funding and technical assistance through the Coastal Zone Manage-
ment Act.

Some of New Hampshire’s wetlands are managed by Federal
agencies. The FWs manages wetlands in waterfowl-protection areas,
National Fish Hatcheries, and National Wildlife Refuges. Also, the
Fws administers wetland-acquisition programs such as the Partners
for Wildlife Program, which helps restore wetlands on private lands,



and the North American Waterfowl Management Plan, a coopera-
tive program that provides funding for purchasing wetlands and
associated uplands. The FWs also has funded research on peatland
ecology (Damman and French, 1987). The NPS has designated 11
sites in New Hampshire as National Natural Landmarks, at least 4
of which contain significant wetlands. Some of these are owned by
the State, and others are protected voluntarily by individual land-
owners. The U.S. Forest Service manages a small number of
wetlands in the White Mountain National Forest. The Great Bay Na-
tional Estuarine Research Reserve is supported by NOAA in coop-
eration with the New Hampshire Fish and Game Department. The
EPA, through a grant program under the Clean Water Act, has pro-
vided funding to the New Hampshire Wetlands Board and the New
Hampshire Department of Resources and Economic Development’s
Natural Heritage Inventory Program. The EPA also is providing ad-
ditional funds through the Merrimack River Initiative to identify and
protect important resources and habitats of the Merrimack River,
including wetlands. The Corps is investigating the effectiveness of
wetlands on storage and regulation of flood flows along the Con-
necticut River and the effect of development within the basin on
natural valley storage. The U.S. Geological Survey, together with
the New Hampshire Department of Environmental Services, is
mapping marsh and peat deposits in the State.

State wetland activities.— New Hampshire regulates wetlands
primarily through State law and the rules of the Wetlands Board.
The Wetlands Board consists of 12 members who represent gov-
ernment and industry. Administrative support to the Wetlands Board
is provided largely by the Wetlands Bureau of the Department of
Environmental Services’ Water Resources Division and by the New
Hampshire Office of State Planning’s Coastal Zone Management
Program. In New Hampshire, wetland regulations require permits
to dredge, fill, or place structures in tidal or nontidal wetlands and
waterways. The highest value has been placed on coastal wetlands,
which were first protected by State statute in 1967. To enhance
habitat values in adjacent tidal wetlands and to protect tidal envi-
ronments from potential sources of pollution, the Board also em-
phasizes the preservation of tidal buffer zones. For freshwater wet-
lands, emphasis is placed on bogs and marshes, with priority based
on the rarity of the habitat type, the difficulty of restoration, and
the wetland’s functions (New Hampshire Wetlands Board, 1993).

Projects that will alter wetlands are categorized as major-,
minor-, and minimum-impact projects and projects not requiring a
permit. All wetlands are regulated regardless of size. In addition to
the size and type of the disturbance allowed in each category, the
evaluation criteria include (1) the history of disturbance at the site
and related projects elsewhere in the wetland or wetland complex
(cumulative impact), (2) whether the wetland has been identified
by the Natural Heritage Inventory Program as an exemplary natu-
ral community or whether there are documented occurrences of
State or federally listed endangered or threatened species, (3) the
function and value of the area, and (4) whether the wetland is des-
ignated a “Prime Wetland” by the local community under State
guidelines. The Wetlands Board may not grant a permit for projects
in or adjacent to an area designated as “prime” without a public
hearing and without evidence in the record that there will be no
significant net loss of values as a result of the project or activity
associated with the project. Because the State’s regulations are more
inclusive than section 404 of the Clean Water Act, the Corps has
issued a New Hampshire State Programmatic General Permit that
allows as much as 95 percent of the permit applications in New
Hampshire that normally would require a Corps permit to be ap-
proved through the New Hampshire Wetlands Board permitting
process after Corps review (K.N. Kettenring, written commun.,
1993).

The Department of Environmental Services administers sec-
tion 401 of the Federal Clean Water Act, which requires State wa-
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ter-quality certification before a section 404 permit may be issued.
The Department of Environmental Services’ Water Resources Di-
vision also protects some wetlands through regulations of activities
in rivers and lakes. The New Hampshire Department of Resources
and Economic Development’s Division of Forests and Lands estab-
lishes and enforces acceptable management practices for logging and
erosion control near surface-water bodies and wetlands.

Other legislation designed to protect ecologically sensitive
habitats such as wetlands includes the New Hampshire Native Plant
Protection Act of 1987, which requires all State agencies and de-
partments to cooperate in preserving and protecting endangered and
threatened plants. In addition, the New Hampshire Legislature has
enacted a Current Use Taxation law to reduce development pressures
on recreational, scenic, and ecologically important open spaces. This
law uses a property tax abatement program on tracts of land larger
than 10 acres to encourage preservation of open space, farm land,
forest land, wild land, and recreation land, including wetlands and
flood plains (New Hampshire Office of State Planning, 1989).

Several State agencies own or manage wetlands or are involved
in other aspects of wetland protection. The Department of Fish and
Game acquires and protects wetlands through wildlife-management
programs. Wetlands are purchased with funds received from the sale
of wildlife emblems and migratory-waterfowl stamps, as well as
from accounts set up for management of nongame and endangered
species (New Hampshire Office of State Planning, 1989). The De-
partment owns about 35,000 acres, more than one-half of which is
wetland. Most of these wetlands are part of wildlife-management
areas. Merrymeeting Marsh is one example. The Natural Heritage
Inventory Program has documented New Hampshire’s natural com-
munities and rare and endangered species and their habitats. The
Program also develops plans for the protection of endangered and
threatened plant species and reviews State projects and permit ap-
plications for activities that could affect wetlands. The Office of State
Planning is responsible for producing the wetland component of the
New Hampshire Statewide Comprehensive Outdoor Recreation
Plan, which describes the State’s wetland-protection plans. Wetland
losses due to roadbuilding are minimized through close coopera-
tion between the New Hampshire Department of Transportation, the
Wetlands Board, and Federal agencies.

County and local wetland activities.—Local conservation
commissions have an advisory role in local wetland protection
through oversight of the designation of Prime Wetlands and review
of wetland permit applications. Under the Prime Wetlands law, mu-
nicipalities may adopt what resembles a zoning overlay district (New
Hampshire Office of State Planning, 1989). The adoption of the
Prime Wetlands designation allows for protection of wetlands that
have high local value even if they are not regionally or nationally
significant. Conservation commissions must use inventory and
evaluation methods accepted by the Wetlands Board for this proc-
ess, such as those of Ammann and Stone (1991) and Cook and oth-
ers (1993). As of 1993, Prime Wetlands designations had been
adopted and submitted to the Wetlands Board by 20 of New
Hampshire’s 234 towns, and many others are in process (Marjorie
Swope, New Hampshire Association for Conservation Commissions,
oral commun., 1993).

Private wetland activities.— During 1987-83, through a part-
nership between the privately funded Trust for New Hampshire
Lands and the publicly funded New Hampshire Land Conservation
Investment Program, New Hampshire spent $46.4 million to pro-
tect 385 parcels of land totaling 100,897 acres, including diverse
wetlands. These lands were acquired through purchases and dona-
tions or protected through the use of conservation easements. The
Society for the Protection of New Hampshire Forests is compiling
an inventory of the wetland acreage acquired by the program, which
will be available through the Complex Systems Research Center at
the University of New Hampshire.
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Private organizations provide complementary functions that
cannot readily be accomplished by governmental agencies. For
example, private organizations such as The Nature Conservancy can
more easily purchase property. The Nature Conservancy manages
14 preserves in New Hampshire, 8 of which include wetlands, and
has protected 12 additional wetland sites by easement, management
agreement, legal assistance, or purchase and transfer. The Audubon
Society of New Hampshire monitors threatened and endangered
species that use wetlands and offers educational workshops to pro-
mote the use of the New Hampshire Method (Ammann and Stone,
1991; Cook and others, 1993) for the evaluation of wetlands. The
New Hampshire chapter of Ducks Unlimited has worked in coop-
eration with the State to purchase about 354 acres of wetland and
surrounding upland habitat. The Society for Protection of New
Hampshire Forests owns 83 properties and holds conservation ease-
ments on 309 properties, many of which include wetlands. Other
wetlands are owned or protected by local land trusts, The New
England Wildflower Society, the Appalachian Mountain Club, and
many others. Individuals, timber companies, towns, and other pri-
vate landowners own most of New Hampshire’s wetlands, and many
actively pursue wetland conservation.

References Cited

Ammann, A.P., and Stone, A.L., 1991, Method for the comparative evalu-
ation of nontidal wetlands in New Hampshire: Concord, New Hamp-
shire Department of Environmental Services, variously paged.

Brinson, M.M., 1993, Changes in the functioning of wetlands along envi-
ronmental gradients: Wetlands, v. 13, no. 2, p. 65-74.

Cook, R.A., Stone, A.L., and Ammann, A.P., 1993, Method for the evalua-
tion and inventory of vegetated tidal marshes in New Hampshire:
Concord, Audubon Society of New Hampshire, variously paged.

Cowardin, L.M., Carter, Virginia, Golet, F.C., and LaRoe, E.T., 1979, Clas-
sification of wetlands and deepwater habitats of the United States: U.S.
Fish and Wildlife Service Report FWS/OBS-79/31, 131 p.

Damman, A.W.H., and French, T.W., 1987, The ecology and peat bogs of
the glaciated northeastern United States— A community profile: U.S.
Fish and Wildlife Service Biological Report 85(7.16), 114 p.

Fenneman, N.M., 1946, Physical divisions of the United States: Washing-
ton D.C., U.S. Geological Survey special map, scale 1:7,000,000.

Hammond, R.E., and Cotton, John, 1986, New Hampshire surface-water
resources, in U.S. Geological Survey, National water summary 1985 —
Hydrologic events and surface-water resources: U.S. Geological Sur-
vey Water-Supply Paper 2300, p. 329-334.

Johnson, C.W., 1985, Bogs of the northeast: Hanover, N.H., The Univer-
sity Press of New England, 269 p.

Koteff, Carl, 1993, New Hampshire sand and gravel resources: Boston, New
England Governors’ Conference, Inc., 16 p.

Motts, W.S., and O’Brien, A.L., 1981, Geology and hydrology of wetlands
in Massachusetts: University of Massachusetts Water Resources Re-
search Center Publication 123, 147 p.

New Hampshire Office of State Planning, 1989, New Hampshire wetlands
priority conservation plan: Concord, New Hampshire Office of State
Planning, 95 p.

New Hampshire Wetlands Board, 1993, New Hampshire Code of Adminis-
trative Rules, Chapter Wt 100 through Wt 800: Concord, New Hamp-
shire Wetlands Board, 118 p.

Rubin, F.A., Justice, D.G., and Vogelmann, J.E., 1993, Final report— New
Hampshire statewide digital wetlands inventory: Durham, University
of New Hampshire, Complex Systems Research Center, 30 p.

Short, ET., ed., 1992, The ecology of the Great Bay estuary, New Hamp-
shire and Maine— An estuarine profile and bibliography: Durham,
University of New Hampshire, Jackson Estuarine Laboratory, 222 p.

Tiner, R.W., 1987, Preliminary National Wetlands Inventory report on
Vermont'’s wetland acreage: Newton Corner, Mass., U.S. Fish and
Wildlife Service, 5 p.

1991, Maine wetlands and their boundaries— A guide for code en-
forcement officers: Augusta, Maine Department of Economic and
Community Development, Office of Comprehensive Planning, 72 p.

1992, Preliminary National Wetland Inventory report on Massachu-
setts’ wetland acreage: Newton Corner, Mass., U.S. Fish and Wildlife
Service, 5 p.

Widoff, Lissa, 1988, Maine wetlands conservation priority plan: Augusta,
Maine State Planning Office, Bureau of Parks and Recreation, 117 p.

FOR ADDITIONAL INFORMATION: District Chief, U.S. Geological
Survey, 525 Clinton Street, Bow, NH 03304; Regional Wetland Coordina-
tor, U.S. Fish and Wildlife Service, 300 Westgate Center Drive, Hadley, MA
01035

Prepared by
David S. Armstrong,
U.S. Geological Survey

U.S. Geological Survey Water-Supply Paper 2425





