Chapter V: Significant Ecological Areas (SEA’s)
A. OVERVIEW
As described in other chapters, Lebanon is well
endowed with areas of high ecological quality. This
chapter is devoted to these areas, and will provide
a description and map that will help you under‐
stand where they are in Lebanon as well as why
they are special. Significant Ecological Areas are
those sites that, because of their sensitive nature
and unique resource characteristics, require spe‐
cial treatment in terms of long‐term conservation
and/or protection from human impacts.
The derivation of the map of significant ecological
areas or SEA’s, arose from the careful review of all
other natural resource attributes in Lebanon. SEA’s
are, in a way, the penultimate result of any in‐
depth NRI. SEA’s are significant because they rep‐
resent land that contains the highest value natural
resource aspects of a given area. Rare and endan‐
gered species are a prime example of this. Over the
course of several millennia, even millions of years,
plant and animal species have specialized in adapt‐
ing to their natural environment in such a way that
they only occur in very restricted locales. Typically,
these species absolutely depend upon their imme‐
diate environment for their survival. Alter or de‐
stroy their environment and they disappear.
SEA’s in Lebanon often contain rare or endangered
species. In fact, of the 31 rare or endangered plant
species in Lebanon that were discovered during
the NRI, 25 were found in one or more SEA’s. Of
the 10 rare animal species found in Lebanon, eight

of them were in SEA’s. Whereas animals often use
more than one habitat for their home range, plants
are often much more highly selective. One of the
smallest SEA’s in Lebanon entails just 1.3 acres sur‐
rounding three rare plant species, the populations
of which occupy no more than a few square yards.
There are other ecological attributes that SEA’s
may have. First, they may contain one or more ex‐
emplary natural communities. According to Bill
Nichols at the N.H. Natural Heritage Bureau, ex‐
emplary natural communities are ones of a par‐
ticularly high quality relative to all others in the
state (Sperduto and Nichols 2004). They have been
designated as such on the basis of their size, struc‐
ture, lack of anthropogenic disturbance, and some‐
times the presence of rare or endangered species.
They do not have to contain rare species, however,
and may simply be high‐quality examples of com‐
mon natural communities. An excellent example in
Lebanon of the latter is the dry oak‐pine forest on
the south side of Mount Tug.

“Significant Ecological Areas are, in a way, the penulti‐
mate result of any in‐depth Natural Resource Inventory”
Another attribute of many of Lebanon’s SEA’s is
their sensitivity to human disturbance. In the case
of an SEA that contains a rare species, the protec‐
tion of the area is often paramount to adequately
protecting the rare species. But in SEA’s without
rare species, protection is encouraged for other
reasons, such as to maintain the functions and val‐
ues of a particular vernal pool, or a deer wintering
area. Some of Lebanon’s SEA’s have already been
disturbed to a considerable degree, and so further
protection is warranted on the basis to ensure that
the remaining ecosystem services remain intact.
Such is the case with the flood storage/migratory
bird wetlands south of the High School or along
Heater Road.
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B. SO WHERE ARE THESE SEA’S AND WHAT’’S
IN THEM?

out their daily meals of mosquito, midge, caddisfly, or
damselfly.

The “Phase II” Natural Resources Inventory of Leba‐
non identified 73 Significant Ecological Areas within
the City’s borders. In sum, these areas totaled 2225.6
acres. The smallest size was .27 acres and the largest
203.7 acres, with an average size of 30.5 acres. The
SEA Map on the previous page indicates their general
location. With the exception of SEA #13
(Cicrumneutral Talus Area) that is embedded in #12
(Landmark Beaver Complex), each of the SEA’s stands
alone or is adjacent to one another. Each SEA was
found to contain two or more salient attributes that
are summarized in Appendix C. The designation of
each SEA arose from these attributes and an estimate
of the amount of space necessary to support them. For
example, the deer wintering areas on the Landmark
Lands followed NH Fish & Game guidelines of mini‐
mum sizes and percentages of softwood cover versus
mast‐producing hardwood cover. The old growth dry
pine‐oak forest on Mount Tug was delimited on the
basis of old oaks that exceeded 120 – 140 years of age.

Rich seepages surround the lake itself, and the nutri‐
ents within them, borne of calcareous sediments from
a shallow sea bed long ago, feed the invertebrate wild‐
life who in turn feed the vertebrate wildlife that
abound in this protected forest. At least five rare
plants have been documented on these rich soils,
most of them occurring in an area just south of Bos‐
ton Lot Lake. Sharp‐lobed hepatica (Anemone acuti‐
loba) is perhaps the daintiest of the five wildflowers,
with its sky‐blue sepals and three‐lobed leathery
leaves.

The following section describes some of the more
salient Significant Ecological Areas in Lebanon. In
order to protect the privacy of private property
owners, the examples that are described are those
on public lands in whole or in part. In order to pro‐
tect the sanctity of each SEA, no specific locations
of rare or endangered animals or plants are given.
The reader is encouraged to use the information
provided to gain a deeper appreciation and under‐
standing of some of the most outstanding natural
resource elements of Lebanon, and to support the
long‐term protection of each SEA.

1) Boston Lot and City Forest
The damming of Boston Lot Lake in 1953 created a
remarkable impoundment of nearly unparalleled size
in Lebanon. Unlike its larger cousin, Mascoma Lake,
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Boston Lot Lake is one of the premiere open water areas in
Lebanon. At 45 acres, it’s the largest lentic water body
wholly contained within Lebanon.

Boston Lot Lake is wholly contained within the City’s
borders. As a former beaver marsh and headwater
stream, then mill pond and reservoir, this basin has
an even more remarkable quality – in 1997 it was pro‐
tected in perpetuity by the City of Lebanon and the
Society for the Protection of NH Forests. Within this
439‐acre City property there are five SEA’s totaling 136
acres that are partly or wholly contained inside the
City parcel boundry. The largest SEA, Boston Lot Lake
itself, includes a well‐developed shoreline of a lacus‐
trine water body with deepwater habitats and ample
amounts of fish, submerged aquatic vegetation, reedy
shallows, and migratory waterfowl. When unfrozen, it
is common to see a great blue heron snatching up
frogs, or dabbling
ducks dipping for
snails.
Summer
brings an array of
insects, the fastest
and most colorful of
which are the drag‐
onflies. The soft
muddy shoreline is
perfect for hatching Teneral meadowhawk awaits its first
meal at Boston Lot Lake.

markable plants can be found fairly close to the lake,
and all of them are rare enough – being largely con‐
fined to the Connecticut River valley in New Hamp‐
shire – to warrant “special concern” status by the NH
Natural Heritage Bureau. [This term is used by the
Bureau to define plants that have greater than 20 and
less than 100 populations in the state.]

Butternut is an uncommon tree in rich woods or around
old farmsteads as above. In severe decline on account of the
butternut canker, the state has recently placed this on the
“Watch “ list..

Sharp‐lobed hepatica is a restricted to the rich soils of the
Connecticut River valley

Wild leeks (Allium tricoccum) find their home amidst
the silty banks, as happy here as on the rich shores of
the Connecticut River downstream where the smell of
“ramps” (wild onions) is unmistakable on an early
spring day. Wild ginger (Asarum canadense) is a
closely allied cohort that forces a ‘belly‐look’ if one
wants to see the inconspicuous maroon flowers at the
base of the large, heart‐shaped leaves. Not far along
the streamside path one can encounter the diminutive
dwarf scouring rush (Equisetum scirpoides), a dark
green, brittle ‘mat of hair’ that hardly resembles the
stately scouring rush of pioneer fame. All of these re‐

The last of the rarities that is not uncommon around
Boston Lot Lake is the butternut (Juglans cinerea).
Subject to the butternut blight or canker since 1967,
this stately walnut family member has been on the
demise ever since. Sirococcus clavigignenti‐
juglandacearum infects the cambial tissue and causes
bark cankers that will eventually kill the tree. Once
commonly planted around colonial homes for their
sweet nut‐meats, the butternut is a naturally occur‐
ring representative of rich upland soils that is now
facing certain extirpation (i.e. local extinction) unless
disease‐resistant individuals can sustain the onslaught
of the blight.
Fortunately, the blight has not affected a similarly un‐
common forest tree at Boston Lot Lake that is also
restricted to rich upland soils, the bitternut hickory

(Carya cordiformis). Along with wild chervil
(Cryptotaenia
chinensis)
and
giant
cohosh
(Caulophyllum giganteum), bitternut has an uncertain
status in the state on account of its purported rarity.
All three species occur at Boston Lot Lake, and all
three are not unaccustomed to growing in rich, moist
clayey silts and loams that have been disturbed or al‐
tered.
Not all of the magnificent natural resources that Bos‐
ton Lot has to offer lie along or near the lake. Popular

ber of black bear that roam the adjacent Landmark
lands. To the east is a small but noteworthy talus
slope made up of large, moss and fern‐encrusted boul‐
ders and endless porcupine dens. To the north is yet
another deer wintering area and more vernal pools,
where fisher, raccoon, bear, moose, mink and otter
are common residents.

unfrozen waters at the dam provide easy access for
water‐dependent wildlife to occur throughout the
winter; higher than average relative humidity levels
support a different regime of natural communities;
and abundant side‐slope seeps adjacent to the lake
limit the amount of development and agriculture.

In sum, the Boston Lot Lake and City Forest contains
a condensed version of Lebanon’s best ecological ar‐
eas – rich, silt loams that harbor rare calcium‐loving
Boston Lot Lake offers a variety of habitats to the damselfly
watcher, the budding botanist, the student of natural com‐
munities, and the mushroom hunter alike.

Migratory waterfowl can hardly find a better spot to
land than this area of Mascoma Lake. For this reason,
a migratory and breeding bird count station was es‐
tablished at this site during the 2008‐2009 field sea‐
son. Common loon, great blue heron, blue‐winged
teal, mallard, black duck, hooded and common mer‐
ganser were all recorded in a short span of time in late
winter/early spring. Then came mourning dove, red‐
winged blackbird, eastern phoebe and song sparrow

The view southeast from the ledges on Burnt Mountain offers a welcome treat to the hiker who hikes to this remote location at
the eastern end of the Boston Lot Tract. In fall, the sparkling colors of oak and beech dominate.

trails lead many a visitor to the high point on the east‐
ern edge of the property – Burnt Mountain. Adorned
with red pine, white pine and oak that testify to its
fiery history, Burnt Mountain offers a completely dif‐
ferent habitat that suits an entirely different suite of
animal and plant species. Centered on the west slope
of the mountain is a mixed upland forest with dense
hemlock cover and scattered vernal pools that provide
excellent wintering habitat for deer. The much drier
southern slope is almost entirely oak and beech and
provides exceptionally high quality mast for the num‐

plants; remote open water for migrating loons, ducks,
and other waterfowl; extensive ledgy basins with shal‐
low vernal pools and dense, deer‐sheltering hemlock
stands; high‐quality nut mast for the abundant wild‐
life nearby; and specialized rocky habitats for denning
furbearers.

2) Mascoma Lake Northwest
This SEA takes the aspiring naturalist to the eastern
edge of the City where the largest lake in Lebanon
casts its influence on the surrounding lowlands and
hillsides. Almost entirely contained within a recent

Mascoma Lake Northwest includes a ponded slough that was cut off by the RR tracks over a century ago. The combination
of open water habitats, grasslands, scrub‐shrub swamp, wet meadow, and hedgerows make this one of the best birding lo‐
cales in Lebanon. Birds can be found from winter (above left) to late summer and fall (above right).

conservation property along Route 4, the Mascoma
Lake Northwest area begins where Lebanon’s portion
of the Northern Rail Trail starts along the north edge
of Mascoma Lake. The lake itself is over 1100 acres in
size, yet only 93 acres occur in Lebanon. The prox‐
imity of such a large body of water to the steep‐sided
slopes below Mount Tug and Eastman Hill is pro‐
nounced: moderating temperatures and perennially

to breed and feed. By early May, the numbers of war‐
bling vireos, tree swallows, northern rough‐winged
swallows, yellow warblers, and myrtle warblers were
astounding as wave after wave of neo‐tropical migrant
perching birds pushed through. Towards the end of
May, the ‘stick‐around’ nesters came in to fight for
territories. These included species such as chimney
swift, cliff swallow, least flycatcher, gray catbird,
brown thrasher, and cedar waxwing. At least three of
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the above species are declining in the state, and it was
a significant finding to locate these in one area of
Lebanon.

This birding ‘hot spot’ is enhanced by the presence of
a now‐isolated cat‐tail
pond on the north side
of the railroad right‐of‐
way. (Prior to the con‐
struction of the railroad,
this wetland was di‐
rectly connected to
Mascoma Lake.) Besides
the vociferous ‘squeak‐n
‐squeal’ of the redwing

Brown thrasher is an increas‐
ingly rare migrant and
breeder that appeared one
May morning at Mascoma
Lake NW.

Lebanon Breeding Bird Survey ‐ Mascoma Lake NW ‐ 2009
4/19/2009
Species

5/6/2009

In Hab.

30 m

Red‐winged Blackbird

3

2

Song Sparrow

5

2

Common Grackle

1

American Robin

1

1

Myrtle Warbler
Mallard

4

In Hab.

7/17/2009

30 m

In Hab.

30 m

In Hab.

5

3

5

2

3

4

2

3

1

7

2

1

1

5

2

1

9

2
2

2

30 m

In Hab.

30 m

Total

16

7

23

1

12

6

18

1

10

3

13

2

9

3

12

9

2

11

2

10

0

10

Warbling Vireo

3

1

3

1

7

3

10

Yellow Warbler

4

2

2

1

6

3

9

3

1

2

7

1

8

1

4

1

4

2

6

Tree Swallow

2

Least Flycatcher
American Crow

2

1

Common Yellowthroat

2

Black‐capped Chickadee

2

2

Canada Goose

2

2

Yellow‐bellied Sapsucker

3

Blue Jay

2

1

Eastern Tufted Titmouse

3

1

American Goldfinch

2

Mourning Dove

2

1

Common Merganser

Although the easement area is generally “off‐limits,”
the rail trail and parking area offer ample opportunity
to make close‐up observations of most of the wildlife
species of interest. Even the adjoining dam area sports
some additional attractions, not just for the botanist

Chipping Sparrow

1

1

2

6

0

6

2

1

5

1

6

5

0

5

4

0

4

4

0

4

4

0

4

4

0

4

3

1

4

1

3

0

3

3

3

0

3

3

0

3

1

2

3

2

0

2

1

2

0

2

1

2

0

2

2

0

2

2

0

2

1
1

1

1

1

2

Baltimore Oriole

blackbird, virtually all of the sparrow species of Leba‐
non pass through this field/scrub‐shrub‐marsh at one
point in time during the year. The ample amounts of
agricultural fields, wet meadows, shrubby borders,
and isolated hardwood trees offer exceptional habi‐
tat. Beaver, muskrat, and both of our common turtles
are not an unusual sight at this pond, and at mid‐
summer the flight of dragonflies, damselflies, butter‐
flies, and moths can astound the industrious insect‐
lover. At twilight, observation of bats, moth, and
mosquitoes testify to its value as both insect and in‐
sect‐predator habitat.

1

1

Chimney Swift
No. Rough‐winged Swallow
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5/25/2009

COUNT
SUM‐
MARY

1

1

1

2

Downy Woodpecker

1

Hairy Woodpecker

1

Eastern Phoebe

2

Cedar Waxwing

2

White‐throated Sparrow

1

Northern Cardinal

2

Blue‐winged Teal

1

1

1

1

2

2

0

2

0

1

1

Northern Flicker

1

1

0

1

Cliff Swallow

1

1

0

1

0

1

1

1

0

1

1

0

1

1

0

1

0

1

1

1

0

1

1

0

1

1

0

1

1

0

1

White‐breasted Nuthatch

1

Ruby‐crowned Kinglet

1

Gray Catbird

1

Northern Mockingbird

1

Brown Thrasher

1

Chestnut‐sided Warbler

1
1

Swamp Sparrow

1

Bobolink

1
COUNT

18

5

22

12

21

7

13

4

38

16

41

TOTAL

39

7

61

19

38

8

19

4

157

38

195

The slough at Mascoma Lake NW has excellent habitat for
breeding painted turtles (above), as well as seepage mead‐
ows that contain the City’s largest population of yellow
rattle (Rhinanthus minor ssp. Minor) (below)

but for the angler as well. Several unusual willows
adorn the edge of the floodway, including an uncom‐
mon hybrid between the heart‐leaf willow (Salix erio‐
cephala) and meadow willow (Salix petiolaris). Below
the dam a common riverine mayfly species can be
found, the brush‐legged mayfly or whitegloved howdy
(Isonychia bicolor). No doubt many of these become
food for the stocked brown trout or migrating white
suckers that pound their way upstream in search of
spawning ground in late April.

3) Trues Ledges Natural Area
Trues Ledges is one of the splendid “gems” of Leba‐

Table 9. Breeding Bird Survey results (10‐minute point count) at Mascoma Lake NW

rarity, testifying to its apparent demise statewide over
the past 30 years. Two other streamside, rich soil‐
lovers that were found at Boston Lot were also found
here: wild leek (Allium tricoccum) and dwarf scouring
‐rush (Equisetum scirpoides). The fifth rare plant also
occurs on rich soils and can be found right along one
of the main paths to the falls, Canada violet (Viola
canadensis). This uncommon beauty has a brief flow‐
ering time period in late May when it is most easily
observed.

Trues Brook (True’ Ledges Natural Area) is a small yet
amazingly rich City property that suits bathers and fisher‐
men alike. Brook trout, rare plants and clear waters await
the visitors at this picturesque gorge.

non. Located along Trues Brook Road in the south‐
west part of the City, it sports a new parking area that
provides access to the spectacular cascades and water‐
falls in the deepest gorge in Lebanon. Comprised of
dramatically tilted strata of 440 million‐year‐old Am‐
monoosuc volcanics, Trues Brook drops over 50 feet
in a 425‐foot distance between the bridge and the
base of the falls. Rushing cascades and deep, clear
pools provide excellent opportunities for the bather
and brook trout alike. The sheer cliffs above the falls
offer spectacular views of rugged cliffs festooned by
ferns and shaded by stately hemlock trees. At least
five rare plant species can be found in the gorge; all of
them rely upon the calcium‐laden mica schist that
enriches the soils of the area. Bulblet fern (Cystopteris
bulbifera) only occurs in rich, ledgy habitats along the
Connecticut River, and this site is perfect for several
healthy populations of the plant. It is unique in hav‐
ing tiny bulbs form at the frond tips, each of which
can grow into a new plant. Another rare fern that pre‐
fers moist, shaded cliffs of calcium‐rich bedrock is
maidenhair spleenwort (Asplenium trichomanes
trichomanes). Only two individuals were found of this

bor copious amounts of mayflies, caddisflies, and
stoneflies, which in turn feed the remarkable brook
trout that live in Trues Brook. Everything about this
third order stream depicts a water body in excellent
health. In spite of road salt and anaerobic ditch seeps
above, the water quality of Trues Brook remains high,
and will certainly serve the swimmer and fisherman
well for years to come.

The Trues Brook SEA en‐
compasses the principal
gorge area and down‐
stream tributaries as far
as the first house along
Trues Brook Road. Al‐
though only the upper
north side is public land,
the entire gorge and ri‐
parian area well below the
City property is critically

Two Rivers—Where the Mascoma meets the Connecticut

servation Area. At the base of the “string of pearls”1
that runs along the Mascoma River, this green space
along the Connecticut River contains one of the best
examples in Lebanon of a floodplain forest. Floodplain
forests are critical in the prevention of downstream
flooding as they contain levees and swales that trap
and “desynchronize” the surge of ice‐laden meltwaters
in the spring. They are typically characterized by tall
silver maples (Acer saccharinum) with scattered green
ash (Fraxinus velutina), sugar maple (Acer sachar‐
rum), and boxelder (Acer negundo). But the Two Riv‐
ers area also supports a small population of the rare
hackberry tree (Celtis occidentalis), a species that
reaches its northern and eastern limit in the United
States along the central Connecticut River valley of
New Hampshire and Vermont.

Above: Canada violet at Trues Brook Natural Area. Below:
bulblet fern on calcium‐rich ledges along Trues Brook.

Two Rivers Conservation Area is a recovering piece of
land. Thousands of years of native encampments, 125
years of trading activity, 70 years of intense agricul‐
ture, and 50 years as the “backyard” gravel pit and
dumping ground below the Interstate‐89 bridge has

The continued attraction of Trues Brook will rest upon the
careful monitoring of upstream affects from the roadway
and nearby development. In spite of some scattered con‐
cerns, the water quality still remains very high.
1

important to its functioning as a unique natural area.
Abundant groundwater seeps adorn the sides of the
gorge, the rocky stream basin below the cascades har‐

4) Two Rivers Conservation Area
Another remarkable property that relies on moving
water to carve and shape its banks is Two Rivers Con‐

In 1998, the Rotary Club of Lebanon pledged its commitment
to the String of Pearls as a community service project and gift
to the citizens of Lebanon in honor of the club's 75th Anniver‐
sary. The Rotary Club’s vision is to “return Lebanon's rivers to
the forefront of the city's consciousness through creation of a
series of beautiful and significant, natural and improved pub‐
lic spaces along our rivers and rail trails.”
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left its toll on the natural communities there. Dis‐
turbed ground, invasive plant species, and
“neighborhood” wildlife such as raccoon and opos‐
sum, house finches and mockingbirds do not invite
the seeker of wildlands. That said, the forest is recov‐
ering and the site is gradually taking on the character‐
istics of a functioning system: mixed canopy species of
floodplain adapted trees, natural flood levees and
scour channels, and diverse wildlife populations that
occupy naturally occurring niches in the environ‐
ment.
Two Rivers Conservation Area has one of the richest
floras of any area in Lebanon owing to its rich soils,
moderate riverside temperatures, and effective disper‐
sal of seeds along the river. The photograph below left

depicts at least 20 species of plants in a typical area of
riverine floodplain. Among the invasives is a hardy
native annual that only appears in late spring, flowers
in early summer and sets seed by late July. Stickseed
(Hackelia virginiana) is a state‐threatened species that
is restricted to rich, loamy alluvium in river valleys of
the state. As an annual it tolerates disturbance, in
fact, it requires it in order to survive. Curiously, it is
quite common behind the K‐Mart Plaza, Upper Valley
Plaza, and Powerhouse Plaza, but rare elsewhere.
Finally, Two Rivers Conservation Area is a favorite
among birders during all seasons of the year. Regard‐
less of the site’s land use history, it has one salient at‐
tribute that keeps the birds coming: it’s at the junc‐
tion of two major rivers in the state right along the
Connecticut River flyway. Waterfowl, wading birds,
hawks, crows, and warblers all come here in profusion
at certain times of year. David Jorgensen with the Up‐
per Valley Birders group says he’s seen upwards of 55
– 60 species on any given day in the spring. The cedar
waxwing at right was just one of dozens in flight on a
late March day.

5) Farnum Hill
Two Rivers floodplain (above is characterized by a silver
maple floodplain forest; the diversity of plants is remark‐
able in summer—can you find all 20 in the photo below?

The Farnum Hill Reserve is a 758‐
acre highland forest in the south‐
western part of Lebanon. This ele‐
Transient black‐
crowned night‐
herons are among
the rarities that the
birder might come
across along the
Connecticut River
at Two Rivers Con‐
servation Area. At
right, an immature
individual from
July 17, 2009.
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populations in Lebanon.
The Farnum Hill SEA totals 32.7 acres in this north‐
south running trough between the middle and south
summits. Three of the seven confirmed vernal pools
occur within the estimated boundary of the SEA,

The view from Farnum Hill, albeit through powerlines, can
be spectacular on a clear day. Mt. Ascutney is visible to the
southwest

vated massif of resistant mica schist is composed of
three major summits, each of which exceeds 1190 feet.
The views from the south summit are exquisite, as is
the view to the southwest along the powerline corri‐
dor that crosses just north of the north summit. Be‐
tween the middle and south summits lies a trough of
softer bedrock and hardpan soils that maintain higher
than average water tables throughout the year. It is
this locale that yielded the highest value natural re‐
sources on the hill, namely, seven confirmed vernal
pools and a series of rich seeps and intermittent
stream channels. Farnum Hill, in spite of being one of
the highest points in south Lebanon, has a fairly high
concentration of these water resource features that
add diversity and invaluable habitat to the wildlife

Jeff Littleton

Typical woods at Farnum Hill: red oak, white pine, red ma‐
ple, with some white oak, beech, and hemlock.

wherein juvenile wood frogs and spotted salamanders
were found in early summer. Characteristic inverte‐
brate fauna were observed in all of the pools as
marked on the attached map, including Dineutus
whirligig beetles and Chironomid midges. Another
attribute of this high water table area was the density
of hemlock saplings and seedlings, many of which
were browsed by wintering deer. The abundance of
hard mast (i.e. acorns from the white oak above), the
ample shelter offered from the prevailing winter
winds, and accessibility to open water seeps and
springs suggested that this area also served as a regu‐
larly used deer wintering area.

6) Signal Hill
Seasonal swamp and vernal pool at Farnum Hill

Signal Hill is a 1300‐foot high ridge in north central
Lebanon that is easily accessed from Stevens Road at

Habitat Codes

Clouded sulphur on red clover

The ridge itself is dominated by mesic, compact tills
that currently support a predominance of white pine
of 60‐70 years in age. The soils tend to be shallow and
water‐laden in the flat sections, as evidenced by the
extensive white pine blowdowns from the December
2005 wind storm event. To the north of the upper

H

Hardwood

Cc

Beaver

Mp

Fisher

H‐rip

Hardwood ‐ Riparian

Ts

Chipmunk

Lc

River otter

MHS

Mixed, Hardwood dominant

Th

Red squirrel

Vv

Red fox

MHS‐rip

Mixed, Hardwood dominant ‐ riparian

Sc

Gray squirrel

Uc

Gray fox

M

Mixed Forest

Gsp

Flying squirrel

Cl

Eastern coyote

MSH

Mixed, Softwood dominant

Ed

Porcupine

Cf

Domestic dog

MSH/PFO4E

Mixed Softwood Upland & Wetland

La

Snowshoe hare

Lr

Bobcat

OW/PEM

Open water & marsh

Ma

Pine marten

Pl

Raccoon

PFO1/SS1E

Forested & Scrub‐shrub swamp

Me

Ermine

Ua

Black bear

PSS1E

Scrub‐shrub swamp ‐ hardwoods

Mf

Long‐tailed weasel

Ov

White‐tailed deer

PSS4E

Scrub‐shrub swamp ‐ softwoods

Msp

Mustela sp. (weasel sp.)

Aa

Moose

S/PFO4E

Softwood upland & forested swamp

Mv

Mink

Lebanon Mammal Track Transect ‐ Signal Hill Feb 6, 2009
140

Number of track crossings

the junction of Alden Road. This 220‐acre City prop‐
erty is one of the largest in this part of town and de‐
rives its name from its use as a colonial era look‐out
and signal station. The property is mostly cloaked in
post‐pasture pine and mixed conifer‐hardwood forest,
although it has three high quality wildlife habitat
meadows. Designated as the “lower hayfield, upper
hayfield, and meadow” on the City’s Trails and Rec‐
reation Map, these open areas are very well‐
established and have been open for well over 150
years. Unlike the open areas in the surrounding
neighborhood, these “hayfields” are not as actively
managed as their nearby neighbors and so have devel‐
oped a thick thatch and diversity of perennial wild‐
flowers that offer exceptional nectary sources for
adult insects. The “hayfields” can be characterized as
goldenrod‐milkweed meadows and without further
intervention would revert to a sapling meadow in a
matter of three to five years. Blackberry and raspberry
(Rubus) species, clovers
(Trifolium spp.), cinque‐
foils (Potentilla), black‐
eyed Susan (Rudbeckia
hirta), common milkweed
(Asclepias syriaca), Can‐
ada goldenrod (Solidago
canadensis), and various
grasses and sedges are
present in considerable
numbers.

Mammal Species Codes

Monarch butterfly caterpillar (on milkweed) and black‐
eyed Susans in the Upper Hayfield in late summer

hayfield is a dense stand of softwoods that has been
heavily browsed by deer. The abundant food sources,
access to seepages and areas of solar radiation suggest
another excellent site for wintering deer. Based on
browse and spoor evidence, it would not be surprising
if it were found that this area of Lebanon harbored
the highest white‐tailed deer population in the City.
Other wildlife species of note that were recorded dur‐
ing a February 6, 2009 track transect through this area
included, in the order of the coded chart above, red
squirrel, gray squirrel, flying squirrel, snowshoe hare,
fisher, river otter, and white‐tailed deer. As can be
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seen, deer were twice as prevalent as either squirrel or
hare and were found in all available habitats. Al‐
though predators other than fisher and otter were not
noted during the survey day, coyote, red and gray fox,

“Each link in this wildlife puzzle has had dec‐
ades of adaptation, population fluctuation,
and predator‐prey response in order to be‐
come a part of the natural fabric of diversity
at Signal Hill.”

and bobcat have all been observed in the area. Signal
Hill also supports various hawks and owls that prey
upon the abundant mice and shrews that live in the
field and meadow edges. As insectivores, the shrews
help control cutworm, maggot, and beetle larvae that,
if unchecked, could cause severe defoliation of the
herbaceous flora. Each link in this wildlife puzzle has
had decades of adaptation, population fluctuation,
and predator‐prey response in order to become a part
of the natural fabric of diversity at Signal Hill.
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the NRI, wood turtle is expected to occur in this high
quality riparian area.

Trail approach to Great Brook and Goodwin Park from the
north along Meriden Road

7) Goodwin Conservation Area / Central
Great Brook
Goodwin Conservation Area is a 104‐acre City prop‐
erty that provides a trail link between Meriden Road
and Storrs Ski area. It also contains over two miles of
walking and skiing trails that wind across gentle
grades on the north slope of Storrs Hill. The rushing
clear waters of Great Brook bisect the park and offer
exceptional riparian habitat for a wide variety of wild‐
life. Brook trout, white sucker, blacknose dace, and
longnose dace testify to the quality of the water flow‐
ing through the brook, and scattered potholes, pools
and waterfalls testify to the long history of scouring
since glacial times. The riparian area itself forms the
88‐acre Great Book SEA that spans both sides of the
stream from the developed side of Meriden Road on
the north side to the edge of the steep ravine on the
south side. Although undetected during the time of

Upon crossing the bridge over Great Brook the Hill
Trail climbs steeply up through Goodwin Conserva‐
tion Area. Above the steep, dark hemlock woods, one
quickly arrives at an open hardwood forest of pole‐
sized to sub‐mature maple and birch. The understory
is studded with wildflowers and ferns, the pathways
are strewn with fine field stones that roll easily under‐
foot. The soils are mesic to sub‐hydric silt loams, left
over from a time when very fine particles were sorted
and deposited by meltwaters of receding glaciers. In
addition, nearly all of Goodwin Conservation Area is
underlain by a firm layer of platy till* that keeps the
water table quite high well into the growing season.
As a result, the trail
tread is often soft
and muddy – not
very pleasant for the
passerby, but superb
for plants that like
nutrient rich, wet
soils. The Goodwin
Giant Cohosh
Conservation
Area Caulophyllum giganteum
SEA (24 acres) was
designated on the
basis of such plants
that in general are
uncommon to rare in
the state. The photo‐
graphs at right depict
the more noteworthy Wild Leek
of these “special con‐ Allium tricoccum
cern” plants, each of
* “Platy till” is glacial till that has been compressed by the
weight of the glacier into a series of ‘pancake‐like’ layers.

“The understory is studded with wildflowers
and ferns, the pathways are strewn with fine
field stones that roll easily underfoot”
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Townsend Farm—North Field

which grow in profusion at Goodwin Conservation
Area and can be easily found along the pathways of
the conservation area.

8) Townsend (Tomapo) Farm
Just uphill from Goodwin Conservation Area, and
ecologically connected to it, is the 584‐acre Townsend
or “Tomapo” Farm. This private property has a 290‐
acre agricultural easement on a portion of the work‐
ing farm fields and forest. Most of the remaining farm
fields are outside of the easement area, yet include
what is debatably the best open land habitat for wild‐
life in the region. Sitting astride Storrs Hill (elev. 1143
ft.), this two hundred year‐old farm has enjoyed spec‐
tacular views of the Upper Valley Region since colo‐
nial times. Such views have been shared by kestrels,
northern harriers, upland sandpipers, sandhill cranes,
loggerhead shrikes, purple martins, Henslow’s spar‐
rows, vesper sparrows, grasshopper sparrows, and sa‐
vannah sparrows. Only a handful of these avian rari‐
ties remain at the farm as the entire area surrounding
the property has reverted from pasture land to forest
land over the last 100 years or
so. In fact, all but kestrels, ves‐
per sparrows and savannah spar‐
rows have left the region en‐
tirely as breeding species. With
over 200 acres of remnant hay‐ American woodcock

field and pasture, however, the farm continues to be a
significant migratory stop‐over and breeding locale
for those bird species associated with open land habi‐
tats.
Grasslands in Lebanon, as in the rest of the state, have
been in decline since the 1860’s. Wildlife species that
depend on grasslands and other open habitats face
increasing pressure from both forest succession and
easy conversion of grasslands into residential subdivi‐
sions.2 In Lebanon, just 5.3% of the land can be con‐
sidered to be in current agricultural production, in‐
cluding hay fields, cropland, pasture land, and fallow
field. Another 3.2% of the
landscape provides semi‐open
Broad‐winged hawk (right) and
wild turkey (below) are com‐
monly seen over and in the
Townsend Farm fields

2

An excellent overview of the concern over the loss of

grassland habitats can be found at the UNH Cooperative
Extension publications at http://extension.unh.edu/

Fine silt loams
from post‐glacial
deposits have
made much of the
steep banks of the
Mascoma ex‐
tremely unstable,
as shown in this
slumped slope
above Mill Rd

Great blue herons, bald eagles, hooded mergansers,
wood ducks, river otter, mink, beaver, muskrat, and
brook trout are among the wildlife species of note.
This section of the river includes two islands that play
a critical role both for wildlife and flood control. The
riparian communities along this stretch of the Mas‐
coma are diverse and mature, in spite of a long history
of use by the slate mill, tool factory, and bobbin mill
at the historic Mill Parcel.

loams (Zasada and Phipps 1990). A small patch of this
moderately sized tree that rarely occurs in central
New Hampshire was found right where the slope had
slumped. The name “balsam” comes from its very fra‐
grant resinous buds, which were used by early settlers
as a healing balm in the same way that the
“balsam” (balm of Gilead) was used in the Ancient
Middle East (Jordan).3

The Mascoma River is an aquatic ‘life‐line’ that bisects the
City and provides a strong cultural and ecological identity
to the region. “Mascommah” was the Squakheag Indian
“owner” of the hunting grounds along the river that now
bears his name [For more information on this story, please
see the following: http://www.mascomabank.com/
MSB.lebhistory.html ]

scrubland, orchards, Christmas tree farms, powerline
rights‐of‐way, and other open habitats that could also
attract open land dependent wildlife. Townsend Farm
has been the primary site in Lebanon to retain wildlife
species that require such habitats. Please keep in
mind that these are private lands, and that any visita‐
tion to this property must be made by prior arrange‐
ment with the landowners.

9) Mascoma River East
This 52‐acre SEA includes one of the most remote
stretches of the Mascoma River. Beginning at the Mill
Parcel owned by
the City and end‐
ing just above In‐
terstate 89, this
exquisite reach is
as wild as any
stretch along the
34‐mile long river. The Old Mill foundation

Trues Landing

10) Trues Landing / Blood’s Brook Boat
Launch and Lebanon Wildlife Manage‐
ment Area

Balsam poplar (from Charles Sprague Sargent’s Manual of
Trees of North America by Dover Publications (1965).

Aside from the remote, riparian nature of this length
of the Mascoma, the SEA defines the area where the
river banks are steep, rocky and highly erosive. At less
than 670 feet in elevation, this stretch of the river was
subject to the influence of glacial Lake Hitchcock,
where meltwater from the receding glacier was im‐
pounded for a long enough period of time to promote
the deposition of silts and clays. Although a thin man‐
tle of glacial till overlies much of the old lakebed sedi‐
ments in this locale, the till itself is also comprised of
very fine silt loams that wash away easily and have
very poor structural integrity when wet. The picture
to the right depicts such a situation where saturated
soils above Mill Road have slumped during a prior
rainstorm event. Such conditions are rated “severe”
for development, yet for certain plants, the conditions
are superb. Balsam poplar (Populus balsamifera) is
one such plant that likes rich, seasonally saturated silt

Another floodplain site that contains some of the
most productive farmland in all of Lebanon is the area
surrounding the Blood’s Brook Boat Launch and
Wildlife Management Area (WMA). Located in the
very southwestern corner of Lebanon, this 29‐acre
SEA focuses on this prime farmland soil area and the
floodplain of the Connecticut River immediately west
of Route 12A. The soils are deep, very fine sandy and
silt loams of the Winooski, Suncook, and Occum se‐
ries. Both Winooski and Occum soils are rated as
prime farmland soils; the Suncook soils are a little
more sandy and droughty but are still rated as soils of
statewide importance for agriculture. All are fre‐
quently to occasionally flooded and are therefore con‐
tinually replenished by the nutrients carried in fresh
3

Wikipedia.org. “Balm of Gilead,” n.d., <http://
en.wikipedia.org/wiki/Balm_of_Gilead> (31 March 2010).

river sediment.
Besides the silver maple, green ash, sugar maple, and
boxelder mentioned above at the Two Rivers flood‐
plain, three other less common tree species can be
found at Trues Landing: butternut, slippery elm, and
hackberry. Described above at Boston Lot Lake, the
butternut has been in significant decline since the
1960’s on account of the butternut canker/blight. A
magnificent and still healthy example of the tree can
be found right at the Landing. Just a few feet away
along the banks of Trues Brook one can find the slip‐
pery elm. This diminutive tree, like its larger cousin
the American elm, has been severely affected by a
Slippery elm (right) is
an uncommon small
tree or sapling that
likes the rich soils of
river floodplains such
as Trues Landing

Hackberry galls (left)
form from one of four
gall wasps that inject
a growth hormone
into the hackberry
leaf to help promote
food for its hatchling
larvae
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farmland that has been in existence there for over 200
years has come at an ecological price: it has thwarted
natural floodplain levee and swale development and
has eliminated much of the native flora and fauna
that rely upon active floodplains for their survival.
Among the species that have been pushed out is the

View north from Trues Landing of the NH Fish and Game’s
Lebanon Wildlife Management Area

Meadow horsetail (above) is not uncommon in silty flood‐
plain forests but has largely disappeared since the 1770’s
when most river bottom land was converted to corn fields

bark beetle that carries Dutch Elm Disease
(Ceratocystis ulmi). The species is also at the northern
limit of its natural range and is therefore uncommon
in the state (Cooley and Sambeek 1990). Just upriver
are several examples of the hackberry, a warty‐barked
species that, like the slippery elm, is near the northern
and eastern limit of its range along the Connecticut
River in central New Hampshire. Hackberry can often
be best found by looking for leaves on the ground that
have large, warty protuberances created by the hack‐
berry gall wasp (Pachypsylla spp.) (Krajicek and Wil‐
liams 1990).
Although the Lebanon WMA is one of the last unde‐
veloped floodplains of the Connecticut River, the
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meadow horsetail (Equisetum pratense), an ancient
plant in the scouring rush family that prefers rich, silt
loams of floodplain swales and seepage wetlands. The
image of the pressed specimen above shows that it is
much like the common horsetail (E. arvense), but is
much more delicate, has short sheaths, and a much
narrower central cavity. This state watch species,
which was found in the forested area adjacent to the
corn field, has become more and more uncommon
with the increasing development of river shore wet‐
lands and swales.

11) Landmark Lands
A discussion of the significant ecological areas in
Lebanon would be incomplete without mention of the
Looking into a probable bear den

1100+‐acre holdings of Dartmouth College west of
Mount Support Road, south the Dartmouth‐
Hitchcock Medical Center (DHMC), and north of In‐
terstate 89. The “Landmark Lands” so‐called, include
the last, largest unfragmented area of open space in
the northwest part of the City of Lebanon. Calculated
at over 3000 acres in total, this is over 1000 acres lar‐
ger than the next largest unfragmented block within
Lebanon. Together with the City‐owned Boston Lot
Lake tract and the Indian Ridge / Sachem Village
Open Space Easement, the Landmark Lands make up
the largest private tract of this unfragmented forest
area.4
Besides being uncrossed by roadways or development
– (the old Hanover stage route that went by the Tip‐
ping Rock, the “Flume,” and the Craft’s place was
‘thrown up’ in 1804), the Landmark Lands have always
remained largely untouched. The minutes of the Au‐
gust 1981 Conservation Commission meeting cite his‐
torian Robert Leavitt as saying that “very little devel‐
opment of any kind has ever occurred in the Land‐
mark area.” This was for good reason: the landscape is
rife with large granitic boulders and shallow‐to‐ledge
soils, the water table is high where arable land is pre‐
sent, and pools, springs and seeps can be found
around every corner. It is no wonder that few stone‐
walls were erected in the tract – farming here would
have almost been a lost cause.
Land clearing did take place over much of the tract
during the period of colonial settlement and expan‐
sion. Few trees date back before the 1800’s and those
that were left, such as “Big Red” on Indian Ridge, were
kept for shade for the few animals that did pasture
around the outer edges of the Landmark area. In the
interior, the story was slightly different: land clearing

‘Tipping Rock’ (above) was a famous landmark in the area,
which once stood at the edge of an open field. Quarry Hill
(below) was mined for its fine‐grained granite

took place to supply saw‐timber and fuelwood for the
growing mill‐based industries along the Mascoma
River, but was arrested at one point on account of
wildfire. Based on charcoal evidence in the soil, as
well as the more‐or‐less even age of the oldest hem‐
locks and oaks on the tract, it appears that there was a
wildfire of significant proportions in the 1870’s.5 This

5
There had already been reported a significant fire in East Leba‐
The largest unfragmented land tract that Lebanon is a part
non in 1840, but this had burned mostly the mill buildings on
of includes the Eastman Hill – Shaker Mountain tract, most of
the Mill Parcel (Edward N. Torbert. 1935. The evolution of land
which is in Enfield. This unbroken forest exceeds 5,000 acres
utilization in Lebanon, NH. Geographical Review Vol. 25 No. 2
in size.
(April 1935)).

4

may have been associated with a significant wind
storm event such as Saxby’s Gale of 1869,6 or the hurri‐
cane of 1874.7 In any case, the young pines that blew
down and fueled the fire would have been just at the
right age for creating significant tinder. The fire may
have been naturally caused, but was likely set by set‐
tlers to “clear the woods of debris.”

Burnt Mountain tells another chapter of the fire his‐
tory in the area that dates back to the 1938 hurricane.
This magnificent gale tracked up the Connecticut
River valley and blew down over two billion board
feet of timber in a matter of two days in mid‐
September. The amount of destruction from this
storm was unparalleled in New England history. Over
75% of the timber in the Landmark Lands blew down
and created a massive tangle of trunks, limbs, and
brush. By the next year as things started to dry out,
the evapo‐transpiration rate dropped precipitously in
the absence of a forested canopy. Soil‐water retention
was poor since most of the ground floor was exposed
to direct sunlight. By 1941, after the second drought
year in a row, forest fires began to become more and

more frequent. To the south, the great Marlow Fire
burned over 24,000 acres after a logging mill sparked
a conflagration in late‐April. By 1942, a third year
with little precipitation, more fires broke out across
the state. In 1947, during another drought year, over
220,000 acres burned across southern New Hamp‐
shire and Maine. According to dendrochronological
(tree ring) evidence, it was this year that marked the
fire atop Burnt Mountain. At least 50 acres burned to
the south and east of the mountain.

not been recorded in Lebanon for several decades, the
Northern Hardwood‐Black Ash‐Conifer Seepage
Swamp. This rare wetland type is characterized by
above average nutrient levels, a gradual slope, and
silty soils. Black ash (Fraxinus nigra) is common in the
canopy, although in this example, yellow birch (Betula
alleghaniensis) tends to be slightly more dominant.
This stony/bouldery seepage area is filled with ferns
and wildflowers in spring, and can be found at the
eastern edge of the largest beaver marsh in the Land‐
mark tract.

“Its unfragmented nature, lack of historic agri‐
culture, and periodic fire history makes the Land‐
mark Lands one of the most biologically diverse
areas in Lebanon.”

This seepage swamp (called a “Circumneutral Seepage
Swamp” on the SEA list), is embedded within the 90‐
acre beaver marsh SEA, and is integral to the high
quality wildlife habitat that characterizes the area.

Its unfragmented nature, lack of historic agriculture,
and periodic fire history makes the Landmark Lands
one of the most biologically diverse areas in Lebanon.
A total of 14 SEA’s comprising 163.4 acres is contained
within the property. Each of these relates to the wild‐

At the east end of ‘Wetland 31’ is a bouldery, circumneutral talus slope and seepage swamp characterized by black ash, yel‐
low birch, and red maple. Ferns grow in profusion, as do water‐loving wildflowers in spring and summer. This combination
of natural community types is rare in Lebanon, and has not been documented for the past several decades.
6

Wikipedia.org. “1869 Saxby Gale,” n.d., <http://en.wikipedia.org/
wiki/1869_Saxby_Gale> (31 March 2010)
7
Atlantic Oceanographic and Meteorological Laboratory, Hurricane
Research Division, n.d., “Re‐Analysis Project 1874,” <http://
www.aoml.noaa.gov/hrd/hurdat/1874.htm> (31 March 2010).

life habitat and water resource value of this mature
woodland area. The smallest, at just .88 acres, delim‐
its one of the historic natural communities that has

Jeff Littleton (above)
inspects bear scat on
Landmark lands.
Bear sign was very
common there, with
14 high use areas
within a 360 acre
area. At right, John
Joline walks an old
game trail next to an
undisturbed forest
swamp with a chain
of vernal pools.

This is a common area for moose, bear, deer, mink,
otter, coyote, bobcat, snowshoe hare, fisher, and both
of the small weasels, not to mention the abundance of
small prey species such as red, gray and flying squir‐
rels, deer mice, jumping mice, and short‐tailed
shrews. Neo‐tropical passerine birds fill the forest
with songs and calls in the spring, and red‐spotted,
redback, northern dusky, and two‐lined salamanders
can be found almost year‐round underfoot. The
marsh itself is a haven for migratory waterfowl, and
great blue herons have been reported to nest nearby.
As the major downstream basin of all of the seeps,
springs and intermittent stream channels that flow
out of the Landmark Lands, this area is clearly the
nexus of wildlife activity.
Traveling upstream from the principal beaver marsh
at Landmark’s outflow point there are an endless se‐
ries of intermittent streams and interconnected vernal
pools. The Landmark tract is rife with them. In fact,
over 20 intermittent stream channels and 40 vernal
pools were discovered during two field visits in the
core of the Landmark area. Drainage density exceeds
5.5 miles per square
mile, and the estimated
vernal pool density ex‐
ceeds 100 per square
mile.8 Not only is this
unmatched elsewhere in
the City, it is nearly un‐
matched in the state.9
Stream and vernal pool
productivity means that
8

One other locale in the highlands above Hibbard Brook
approached this density in Lebanon. Comparable studies in
the southern highlands of New Hampshire have also
yielded densities of between 60 and 80 per square mile.
9

There is no better representation of the stream and pool
density than the “Burnt Mountain Recreation Map” pro‐
duced by three Dartmouth students in the early 1980’s.
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The Bass Hill SEA, at 115 acres, is one of the largest undeveloped open land areas in Lebanon. Its entirely on private land.
Mountain bikers stop momentarily on the open sunny
ledges, before dropping quickly down one of the many
trails that lead up to and surround Quarry Hill.

View from the summit of Quarry Hill. Sheer ledges, huge
tumbles of cut granite, and deep, tannin‐rich pools set this
landscape apart from any other in the entire City of Leba‐
non.

there are lots of invertebrates that support small and
medium sized wildlife species, which in turn support
above‐average densities of predators. Black bear is
one of the noteworthy species that was targeted by
the City Planning Office to keep track of during this
Phase II NRI. Black bear sign was encountered 14
times across an area roughly 360 acres in size. Bear
trails were not uncommon in dense softwood areas
near several of these streams and pools. Sign of coy‐
ote, red fox, fisher, otter, mink, long‐tailed weasel,
ermine, and bobcat were also encountered in this core
area of the Landmark Lands; scat from this last spe‐
cies was found in suitable, short‐term denning locales
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Wood frog eggs (above left) were not uncommon in the
pools created by quarrying activity; the growth of the li‐
chen Parmelia saxatilis (above right) put the age of the last
quarrying activity at about 55‐60 years ago. On average,
these lichens grow at a rate of 1.5 mm per year.

In sum, the 73 significant ecological areas of Lebanon, representing just 8.4% of the City, include a
rich diversity of habitats that highlight both the ecological and cultural history of Lebanon. Scattered
throughout all corners of the City, these lands include open agricultural areas, pristine ponds and
shorelines, riverside floodplains, late successional montane forests, deer wintering areas, extensive
beaver marshes, and high quality wildlife habitat. Nearly all of the City’s rare and endangered plant
species are contained within these lands, and virtually all of the rare wildlife species depend upon
them. The SEA’s represent the “best of the best” in terms of conserving ecological integrity and eco‐
system services, and should be carefully managed to ensure their longevity and protection.

