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INTRODUCTION

Saint-Gaudens National Historic Site is located in the rural town of Cornish

New Hampshire, admidst the beautiful landscape of the upper Connecticut River

Valley (Fig. 1). The Historic Site was formally established in 1964 by the

National Park Service in order to preserve in public ownership the historically

significant properties associated with the life and cultural achievements of

Augustus Saint-Gaudens, a famed American sculptor. Saint-Gaudens lived and

worked as an artist in the Cornish Co1ony from 1885 to 1907. and produced such

outstanding statues as The Standing Lincoln, The Adams Memorial, and the Sherman

Statue. Severa1 decades after his death, the Saint-Gaudens estate was trans-

ferred to the Nationa1 Park Service. At present, the Historic Site and adjacent

natural areas include approximately 148 acres of open and forested land (Fig. 2)

In October, 1979, a natural resource inventory was initiated at the Historic

Site and adjacent natural area to permit the development of an interpretive site

description which would promote improved understanding, recreational use, and

management of this historic core and natura1 subzones. The overa1 objective of

this ecological study was to determine the content and extent of natural resources

within the property boundaries. More specifically, the resource inventory was

intended ) to provide the data required for the identification and preservation

of resources in the ecological study area of Saint-Gaudens National Historic Site;

) to identify ecological relationships among these resources; and ii i to indicate

resource-related problems that could affect preservation and interpretation of the

The results of this ecological resourceSaint-Gaudens National Historic Site.

inventory are presented in the report which follows. t should be noted that the

report is organized into separate, independent chapters devoted to each major

resource category. At the conclusion of the report, all of ~he chapters are

reviewed in an executive summary, and management recommendations are offered for

the entire Historic Site
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Geographic location of Saint-Gaudens NationalFig. .1.

Historic S1te, Cornish, New Hampshire.
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VEGETATION RESOURCES AT SAINT-GAUDENS NATIONAL
HISTORIC SITE

by

C. S. Cronan and M. R. DesMeules

The landscape at Saint-Gaudens National Historic Site exhibits a refresh-

Whi Ieing mixture of vegetation contrasts and diverse topographic features.

the core of the Historic site contains a variety of managed and planted lawns

and gardens, the natura] area is characterized by a diverse pattern of forest

and wetland vegetation that is distributed ike a mosaic over the terraces,

floodplains, and hillslopes of the site. Like much of the rest ofravines

New Hampshire, the natura] vegetation is in a dynamic state of gradual succes-

Areas that were mown lawn or pastures during the period of5 i or,a 1 change.

Saint-Gaudens' In other sections,fe are now young successiona1 forests.

vigorous wetland communities have encroached upon former areas of open water

in Blow-Me-Down Pond. E1sewhere, former pine and hem1ock mature forests

have been transformed by logging activities to uneven-aged mixed successional

In the report which follows, an attempt is made to describe theforests.

vegetation resources at Saint-Gaudens N.H.S. in terms of existing vegetation

patterns, successional trends, and special botanical resources.

Vegetation Patterns

Methods

The tree communities at Sai~t-Gaudens N.H.S. were sampled using a strati-

First, aerial photos and ground reconnaissancetied random sampling design.

were used to identify distinct v~getation cover types at the site.
I

Then,

10 x 20 m quadrats were placed at random within each cover type to permit quanti-

tative sampling of tree species densities and basal areas. In some instances,
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the quadrats were placed individually, while in other cases, the quadrats were

The locations of these sam-combined as segments of 10mwide belt transects.

pI ing quadrats and transects are shown on the topographic map in Fig. I. In

each quadrat~ every tree greater than 2.5 cm in diameter was recorded by

species, diameter at breast height (dbh), and condition (live or dead). Over-

all>data were obtained from 80 quadrats, for a total sampling area of 1.6 hec-

tare (16,000 m2). Back in the laboratory. the data were analyzed by computer

techniques to determine the quantitative structure of the vegetation communities

The density and tree diameter data were used to develop average density and

basal area estimates, relative density and relative basal area measures, and

im90rtance values for each species. The importance values were used to rank

the species according to dominance in each community (i.e. to ~~termine which

species were almost important" in each community in terms of size and individual

abundance).

Shrub and herb communities were also characterized during the sampl ing pro-

gram.

For these wetland and understory vegetation components, line intercept

methods were used to develop semi-quantitative percent cover estimates for the

major species.
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Results

The photograph in Fig. 2 presents an aerial overview of the vegetation at

Saint-Gaudens National Historic Site, while the generalized pattern of vegeta-

tion cover types is shown in Fig. 3. As indicated, a large portion of the

overal site is covered by mixed hardwood forest. There is also a prominent sec-

tion of coniferous forest in the southeastern portion of the site. I n add it i on,

are significant areas of ear1y successional mixed-pine and mixed-hem1ock

forest, riparian or floodplain forest, and wetland marsh-shrub habitat. Overall,

the major tree species found in the natural area include the following: Eastern

Hemlock. White Pine. Red Maple. Sugar Maple. Red Oak. Black Birch. American

Beech, and Paper Birch

More detailed descriptions of the vegetation patterns are preser,ted on the

map in Fig. 4 and in the data sets shown in Table Each ofand Appendix A.

the vegetation cover types may be described as follows.

South-Facinq Hardwood Forest

The hi slope to the north of B1ow-Me-Up Brook is covered by a vegetation

type that we have termed the "South-Facing Hardwood Forest" (Fig. 4). Walking

through this section of the natura1 area, one encounters a re1ative1y open,

medium-aged mixed hardwood stand that is dominated by three major tree species:

eastern hemlock (~canadensis), american beech (~grandifol ia), and

red maple (~rubrum). In all, there are roughly 17 tree species that occur

in this portion of the natura1 area. Besides the co-dominant tree species, one

also finds numerous examples of the following sub-dominant canopy species:

wh i te ash (Fra~~u~ a_m_eri cana) , paper birch (~ papyrifera). and american bass-

(~ ameri cana). Other minor components of the canopy are shown in



Fig Color aerial photo of the vegetation pattern at Saint-Gaudens

National Historic Site and natural area (29 November 1979).

1.5
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Appendix A.

In addition to having ts own particular mix of species, the south-facing

Ashardwood forest is also distinguished by a number of ecological features.

a whole, the forest community averages 30-50 years in age, and exhibits stand

density and biomass characteristics that are re1ative1y typica1 for an inter-

mediate age successional forest. The total tree density for the stand averages

1,986 stems per hectare, with 1ive trees constituting approximate1y 84% of

that total. The overall basal area of

is approximately 28.6 m2/ha.

ving trees in the forest community

This measure serves as an index of standing bio-

mass and indicates that the south-facing hardwood forest is intermediate in

standing crop, as compared to the other stands shown in Table The forest

type also exhibits a distinctive distribution of size classes among the tree

species. As shown in Table and Fig. 5, most of the trees in this community

are less than 25 cm in diameter, and the largest segment of the community falls

into the 10-25 cm size class. In terms of dominant tree species, American

beech is the most abundant tree in this cover type (averaging 344 stems/ha) ,

18.2cm). Finally, thewhile red oak shows the highest average stem diameter

greatest average basal area s contributed by the eastern hemlock component of

the forest community

The understory vegetation in this forest type is depicted with the bar

graph in Fig. 6. As indicated, much of the understory is composed of seedlings

from the dominant canopy trees (e.g. American beech, Eastern hem1ock, Red

maple, White ash, and Sugar maple). Other constituents include striped maple,

witch hazel, and hobblebush

Upland Hardwood Forest

Much of the landscape in the western upland section of the natural area is
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Cc Carya cordiformis
Tc Tsuga canadensis
Qr Quercus rubra
As Acer saccharum
Ap Acer pensylvanicum
Tca Taxus canadensis
Pt Populus tremuloides
Cs Cornus stolonifera
Rsp Rubus species
Val Vibernum alnifolium
Aru Alnus rugosa
Ca Cornus ammomum
Bsp Berberis species
Rr Rhus radicans

SPECIES CODE FOR UNDERSTORY COMPOSITIONS

Hv Hamamelis virginiana
Fg Fagus grandifolia
Ar Acer rubrum
Fa Fraxinus americana
Psp Prunus species
Ps Pinus strobus
Lsp Lonicera species
Ba Betula alleghaniensis
Va Vibernum acerifolium
Asp Acer spicatum
Ta Tilia americana
Ua Ulmus americana
Bp Betula papyrifera
Vr Vibernum recognitum
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covered by a vegetation COver ty~e that we have termed the "Upland Hardwood

Forest" (Fig. 4). This intermed~ate-age forest community is relatively open,

14+ species)contains a comparatively diverselassemblage of tree species

and is dominated by four major tree species: red map 1 e (A. rub rum), wh i te

Other associated sub-dominant tree species include the following: eastern

hemlock (.!.. canadensis), black birch (!. ~), American beech (£.. grandi-

In addi-

tion, there are a number of associated minor species as shown in Appendix A

As indicated above, there is a subtle but distinctive shift in species

dominance as one moves from the south-facing hardwoods of the Blow-Me-Up

ravine to the upland hardwood community However, there is relatively little

change in community structure. In general, the two cover types have roughly

comparab1e density and biomass characteristics (Tab1e 1). The total tree

density in the up1and community is approximate1y 1,470 stems/ha, with iving

trees contributing about 77% of that tota1. In terms of standing biomass,

the total live basal area for th~ upland hardwood forest is somewhat greater

than the preceding forest type, ~veraging 33.2 m2/ha. -

This 

larger basal area

reflects an interesting contrast between the two communities although the

upland community has fewer trees per unit area, the trees tend to be larger

(and probably somewhat older than the trees in the south-facing hardwood

forest. 

In spite of this general trend. the size class distribution of trees

in the upland community is very ~imilar to that observed in the south-facing

forest Again, the largest number of trees fa11 into the 10-25 cm diameter

Tablerange

Among the individual tree species in the upland forest, red maple shows
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the highest density (460 stems/ha), while red oak exhibits the highest average

stem diameter (21.6 cm). Overa] Ii, the argest average basal area is attributed

to red maple (9.2 m2/ha).

Beneath the upland hardwoods canopy, one finds a moderately diverse under-

story vegetation. As shown in Fig. 6, the understory of this forest is com-

posed of some 4 species of tree seedlings and shrubs. The most prominent

species are the following: witch hazel, American beech, red maple, red oak,

white ash, cherry, and white pine

Hemlock-Hardwood Ravine Forest

The steeply eroded ravine topography above the lower end of Blow-Me-Down

Pond s covered by a vegetation type that has been termed the "Hemlock-Hardwood

Ravine Forest'l (Fig. 4). This older forest cor,lmunity is heavi ly dominated by

relatively large eastern hemlock trees (I. canadens!~). Among the sub-dominant

and minor tree species in the community are twelve or more additional species

sugar maple (A. saccharum), black birch (!.

~), 

red maple (~.including:

(~. ~) (Table and Appendix A).

The ravine forest exhibits a number of interesting structural features.

In particular, it has the lowest tree density, but the second highest basal area

for the entire natural area. This situation stems primarily from the fact that

the ravine forest contains the greatest proportion of large trees (> 25 cm dbh)

the size class distributions in Table

, 

it is apparent that the ravine forest

has the most even distribution of tree diameter classes of any of the forest
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types. t not on1yThe forest is evidently sufficiently mature and stable that

has arge numbers of older age class individuals, but also equivalent numbers

of regenerating individuals in each of the younger age classes. On individual

terms, eastern hemlock is the species with the highest density (507 stems/ha)

and the greatest basal area (21.3Im2/ha) in this community. However, the

1argest average stem diameter is c1aimed by ye11ow birch (20.3 cm).

The understory vegetation in this forest type is depicted in Fig. 6. As

shown, most of the understory community is dominated by seedlings of the following

tree species; American beech, eastern hemlock, red maple, white ash, and striped

maple.

The IINorth-Facing Mixed Hardwood/Hemlock Forest" is perched on the steep

slopes that form the south side of Blow-Me-Up ravine (Fig. 4). This mixed

successional forest is in a dynamic period of recovery, following a number of

past disturbances. Much of the young forest appears to date from a major

turbance around 1945-50. There is a1so evidence of a more recent se1ective

Although the present forest is predominantlylogging of arge hemlock trees.

hardwood, the single most important species is eastern hemlock (!. sanadensis).

black birch (!. ~),Other important subdominant species are the following:

sugar map] e (~. saccharum). These species and the other minor canopy components

are presented in Appendix A.

Looking at the community strlucture data in Table I, one can see that

mixed hardwood/hemlock forest exhibits the kind of high density (3,050 stems/ha)

that one might expect in an early successional stand. Compared to the south-

facing hardwoods across the stredm valley, the mixed hardwood/hemlock forest con-
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,664).tains about 2/3 more live trees per unit area (2,789 stems/ha compared to

As a result of the high tree denslity, the mixed hardwood/hemlock forest also

exhibits a comparatively large live basal area (34.8 m2/ha). In terms of tree

size frequencies in the forest, most of the trees are less than 10 cm in dia-

meter, and the argest proportion of trees are less than 5 cm in diameter.

12.5 cm) for the forest ty,pe.highest average tree diameter

Beneath the mixed hardwood/hemlock canopy, the understory is a mixture of

American beech, eastern hemlock, white ash, sugar maple,the following species:

The abundances of these seedlingsstriped maple, mountain maple, and vibernum.

and shrubs are shown in Fig. 6.

Mixed Coniferous Forest

Historically, white pine has been one of the very important vegetation

components along the upper Connecticut River Valley. When the colonists first

arrived in the Cornish area, they were greeted by towering forests of pine that

Photographs takenwere soon claimed as mastlands for the Royal British Navy.

around the end of the nineteenth century indicate that the towering pines were

a1so an important 1andscape feature at the historic site during Saint-Gaudens'

At that time, large white pine trees bordered Blow-Me-Down Pond,active years.

portions of the entrance road, a~d much of the boundary of the formal estate

Now, some eighty years later, the white pines are still a very prominentawns.

andscape at Saint-Gaudens Nationa1 Historic Site, particu1ar1ycomponent of the

along the terraces above Blow-Me-Down Pond and in the !'Mixed Coniferous Forestll

along the eastern and southeastern border of the entrance road (Fig. 4).

IThe Mixed Coniferous Forest! is dominated by white pine (~. strobu~), and
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includes a mixture of the followilng associated tree species: black birch

birch (!. papyrifera), red maple (~. rubrum), red oak (.9:.. ~), and sugar

maple (.8.. saccharum). Other min9r tree species are indicated in Appendix A.

As shown in Tab1e 1, the mixed coniferous forest community has an inter-

mediate range total density of I J,931 stems/ha, which includes a I ive tree com-

,572 stems/~a.ponent amounting to Because of the combination of that moderate

tree density and the substantial number of very large white pine individuals in

the community, the mixed coniferous forest exhibits a tremendous overall ive

2
basal area (45.6 m /ha). In fac~, it is the largest basal area of any community

Looking further into the structure ofin the historic site and natura1larea.

this community, one finds that tHere is a very interesting si,... c1ass distribu-

tion of individuals and species. As indicated in Table , most of the trees

are less than 10 cm in diameter, !yet the community also contains the largest

argest s ilze cl ass (> 25 cm dbh).number of trees in the Overa11, one can see

from Fig. 7 that the hardwoods and hemlock dominate the smaller size classes,

while white pines dominate the largest size class in the mixed coniferous

t is interesting tolnote that tree ring data indicate that the hard-community.

woods component of this community is 45-50 years old, whereas the white pine com-

ponent ranges from 45-60 years o( age (with some much older individuals)

In individual terms, the hi~hest density in the community is attributed to

black birch (350 stems/ha) , Meanwhile. white pine shows the greatest average; .

2basal area (36.5 m /ha) and the ~ighest average stem diameter (39.1 cm).

The mixed coniferous understory is relatively diverse as shown in Fig. 6.

eastern hem1ock,The major seedling and shrub speties include the following:

red maple, white ash, sugar maplf. cherry, white pine, honeysuckle, yellow
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birch, red-osier dogwood, mountain maple, and poison ivy. Because of the presence

of poison ivy in the community, hilkers should use some caution in moving through

this particular forest community.

Pine-Hardwood Successional Forest

Southwest of the main lawn a~ Saint-Gaudens, one encounters the dense regrowth

of the "Pine-Hardwood Successionall Forest" (Fig. 4). This young forest community

averages 25-35 years in age, and has apparently developed from a cleared area

The community is heavilythat was formerly part of the estate golf course.

dominated by white pine (!. strobus), but also contains appreciable numbers of

Other minor species are described in

Appendix A.

The structure of this community reflects the influence of two major early

1) initial heavy stocking of the site by seed propagulessuccessional forces:

derived from the numerous nearby seed sources; and (2) gradual self-thinning of

At this stage of deve1opment, the stand exhibits the highest overa11the stand.

ve tree density (3,234 stems/ha) , andstems/ha) , the highestdensity (4,20

the highest dead tree density (967 stems/ha) in the entire natura] area

In spite of this tremendous density, the overall basal area for the stand is a

relatively modest 24.9 m2/ha. Thelsize class distribution for this community is

, and indicates that most of the trees fall into the inter-shown in Table

mediate size range between 5-25 cm in diameter. The very few large trees are

tree species in this community, whiteAmong the individuaolder white pines.

pine shows the highest density (21.267 stems/ha), red oak has the highest average

4.6 cm) and white pinel has the greatest average basal area {15.8diameter

2
m /ha).
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The understory (Fig. 6) beneath the dense pine-hardwood canopy is composed

-of seedlings of the following tree species; beech, red maple, red oak, white

ash, sugar maple, cherry, white pine, trembling aspen, and a few other species.

There is also a certain amount of hobblebush and raspberry.

--River Terrace Forest

Near the junction of Blow-Me-Up and Blow-Me-Down Brooks, there is a dis-

tinctive transition forest situated between the river floodplain and the upland

hardwood forest (Fig. 4). This forest community is referred to as the "River

Terrace Forest" and is distinguished by the re1ative abundance of blue beech,

witch-hazel, and bitternut hickory. As a who1e, the forest community is dominated

by b1ue beech (Carpinus carol iniana) , white pine (~. strobus), red oak (~. ~),

red map1e (~. rubrum) , and black birch (!. ~). Other associated species are

listed in Appendix A.

The river terrace forest has a comparatively low density (1,233 1ive stems/

ha) and modest basal area (20.8 m2/ha). Its size distribution is heavily

dominated by smaller diameter trees. Among the individual tree species, b1ue

beech is the most abundant in this community (592 stems/ha) , while white pine

has the largest basal area (6.2 m2/ha) and the 1argest average diameter (18.4

cm) .

The understory vegetation in this community contains 1arge numbers of

witch-hazel seedlings, a1ong with seedlings of the following species: blue

beech, American beech, red map1e, red oak, sugar map1e, cherry, and white

.-pine (Fig. 6).

Riparian Forest

The forest community bordering the Blow-Me-Up and Blow-Me-Down Brooks has

been termed the "Riparian Forest". This community is situated in the flood-
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A1thoughs flooded periodically during times of high water.plain zone that

the riparian forest community co~position changes from the upper section of

BMU Brook to the junction of BMuland BMD Brooks, we have chosen to combine the

sets along these sections t+ produce one general riparian forest descrip-

Based on these data, thislcommunity is dominated by eastern hemlock
I

bl ack ash (f ~), blackimportant associated tree species include:

Individually, eastern hemlock showsheavily toward the 5-25 .:m diame~er class.

as the largest averagethe highest density in this zone I (288 stems/ha) , as wel
I

basal area (7.2 m2/ha). Howeverl. basswood exhibits the largest average stem

16.4 Icm).diameter in the community

Among the understory speciels shown in Fig. 6, the more prominent seedlings

blue beech,1 red maple, white ash, and honeysuckle. Theseand shrubs include:
Ipopulations and the other comp°"ients of the riparian understory may at times

be subjected to disturbance by ilce scouring and flooding.

Wetlands

The fina1 vegetation cover Itype indicated on the map in Fig. 4 is the

As the viditor to the Blow-Me-Down Pond area wi notice"Wetland Community".

Ho..Iever, in5 a certain amount of he~erogeneity to the wetland complex.there

general, one can distinguish a ~arsh habitat and a more mature shrub-marsh

(Tvphasp.), but also con-The marsh habitat is dominated by cattaihabitat.

The shrub-marshris an~ 5% cover by pond i ly.tains about 5% cover by
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habitat is dominated by 60% alderl (~~. , but a1so contains 34% dogwood

(Cornusx?p... , 3% honeysuck 1 e (Lonl; cera ~. , 1% elm (~!!;p-"), 1% red maple

(A. rubrum), and 1% cherry (Pru",us.?£...
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Botanica1 Resources

The flora of Saint-Gaudens ~ational Historic Site and Natural Area is

relatively diverse, and includes I some 32 tree species and 100 or more species

of herbaceous and shrubby p1antsj The tree species observed on the property

are isted in Table 2. Herbaceo~s and shrub species are shown in Table 3,

while Table 4 presents a ist of It he ferns and fern allies found on the pro-
!

perty. Finally, in Table 5, a r1ference list is provided indicating the

endangered plant species of New Hampshire. Herbarium specimens have been

prepared for a number of the common species at Saint-Gaudens; these speci-

mens wi be kept on file at the Isuperintendent's office

One particularly interestin~ specimen tree in the historic core area is

the tremendous honey locust (Gleditsia triacantho~) that stands at the

southern entrance of the Aspet This tree is estimated to be roughly one

hundred years old

Vegetat ion Hilstory and Plant Geography

Succession

The vegetation at Saint-Gaudens National Historic Site is the product of

a number of historica events andl successional forces, including logging,

grazing, mass wasting along the steep ravines, disturbance by beaver, and

secondary Succession. Over the 11ast century, these factors have interacted

in different ways to shape the character of the p1ant communities at the

Historic Site. In some cases, t~is has transformed the vegetation patterns

from what they were during the fetime of Augustus Saint-Gaudens; in other

cases, the forest cover has eith~r remained very much as t was or has recovered

to a state resembl ing the historilc past.

Parts of the Historic Site ~nd natural area have undergone the gradual
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Table 2. Master listing of treel species found on the properties of the
Saint-Gaudens Nationa1 Historic Site. Each species is listed by
family name, genus, sp~cies, and common name.

ACERACEAE -MAPLES Acer. pensy 1 van i cum
Acer rub rum

STRIPED MAPLE
RED MAPLE
SUGAR MAPLE
MOUNTAIN MAPLE

BETULACEAE -BIRCH FAMILY
SWAMP ALDER
YELLOW BIRCH
BLACK BIRCH
WHITE BIRCH
GRAY BIRCH
AMERICAN HORNBEAM
HOPHORNBEAM

Alnus serrulata
BetU1 a-a lleghani ens is
Betula lenta

~~ papyri fer_~
Betula populifolia
Carpin-us carol iniana
~ virginiana

FAGACEAE -BEECH FAMILY AMERICAN BEECH
WHITE OAK
RED OAK

Fagus grandifolia
QUercu.s a 1 b a
Que rcus- rubra

HAMAMELIDACEAE -WITCH-HAZEL FAMILY Hamame1is virgjnian~ WITCH HAZEL

JUGLANDACEAE -WALNUT FAMILY Carya cordiformis
JU9rain~ cine rea

BITTERNUT HICKORY
BUTTERNUT

LEGUMINOSAE -LEGUMES Gleditsia triacanthose HONEY LOCUST

OLEACEA -OLIVE FAMILY Fraxinus americana WHITE ASH
BLACK ASHFraxinu~ ~

PINACEA -PINE FAMILY Pinus strobus WHITE PINE
EASTERN HEMLOCK~ can~dens is

PLATANACEAE -SYCAMORE FAMILY Platanus occidental is AMERICAN SYCAMORE

ROSACEAE -ROSE FAMILY BLACK CHERRY
PIN CHERRY
CHOKE CHERRY

SALICACEAE -WILLOW FAMILY QUAKING ASPEN
BIGTOOTH ASPEN
LOMBARDY POPLAR

TILIACEAE -LINDEN FAMILY Ti1ia americana AMERICAN BASSWOOD

ULMACEAE -ELM FAMILY Ulmus americana AMERICAN ELM
SLIPPERY ELMUlmus rubra

-~



u0- c:
1- 0
0 E

E
VI 0
0- U
~

~

~ VI
to <1)
c: 0-
0 U

0- <1)
0-

to VI
Z

VI VI
c: :J
<1) c:

-0 <1)
:J 01
to

(:J ~
I <1)

E
c: to 0

0- c:-o
to c:

V1>-:J
~ 0

4- 0- 4-
0 E

to >-
\114-~
<1) c:

0- >- 0
""'J:JE
1- E
<1)-00
Q.<1)U0"'"
1- VI 0- 0- VI

~ 0
<1) E

.£: VI
0- VI

c: VI
0 <1) 0- 0-

-0 U
c: <1) <1)
:J0-1-
0 VI <1)

4- .£:
.£: 3:

VI U
J:J to 01
:JLJ.JC:1- .-

.£: VI 0 to

<1) U-0 1- .-
c: 0- -0
to.£:c:VI .-
VI 0-

J:J E <1)
1-tO-o
<1)~0

.£: U
3:

4-<1)"'"
oztO
01 ~.-
C:.£:J:J

0- VI to
£:

VI c:
0- 1- -0
~ 0 c:

U to
1-
<1) ~ A

<1) <1)
VI E
tOo-tO

~V1C:

M

OJ

.D
co
t-

Q)
E
ro

z

c
0

~
0
u

...
co...

..c
co

:I:

VI
~0-
u~
CL

(/)

>-
0-
E
CO
~

UJ

«

u
ct
L
=>
V1>-

>Z-
~
OZ
:1:0
~V>
ct-
1-0
v>Q..

w
c:(w
u
c:(

c
a:
c:(
u
c:(
z
c:(

U1
c:
Q)

.0
:3
1-
0
1-
~
It!

It!
E
Q)
It!
U1

1-
~

.-
0-
-J
=>
0-

I
LIJ
:I:.-
I

:z
I

~
U
o:x:-,

UJ«
UJ
u

;?:
«

u
~

~'--"

V!

:)
cou.-

"0
:)
c:
co.-
co
L.

c:(

«
-J
-J

0:«
0-«
V)
0:«
V')

UJ
<t
UJ
u
<t-'
<ta:
<t

u
~

CD---

~
L1J
<-'
Z

<-'
0
-J

~

Q)
VI
C
Q)

-0
CO
C
COu
E
:J
L-
CO
VI<

LI.J
~
LI.J
<..J
~
:I:
<..J
a
-J
a
t-
V)

a:
~

1.26

LL
~

LLLLJ
~ ~

<r<r--

to
~U :J

'i: I-

>-,-
(/I C

~~

f-~
00
UJ3
UJ3
30
~-J
-J-J
-<2:
~3

V)
:z
o~
~u
~<2:
O-J
Ua)

w«w
u«
0«
0-
W
-J
U
V)«

~

(J

IX)

.
Co
In

In

>-
~
~
UJ
a)
~
~
a)

UJ«
UJ
u«
Q

a:
UJ
a)
a:
UJ
a)

0-

~
L-
L-

~
ro
L-
Q)
U

C
0

-J

LJJ
c(
LJJ
U
c(

-J
0
Li-

a::
D-
c(
U

---
UUUJ

~ ~ ~

Q)Q)Q---

~I.~
o~

"- 0
CU"-
I.. 0-
Q) C
u~
~ cu
E E
:} :}
C C
I.. I..
:} :}

..Q.!)

»

E
:3.c

0.-
~
~

E
:3
c:
~
:3.c

.-
>

LJJ
-J >-
~~ a=
u::> a=
::>Z LJJ
v)a= CD
>-::> Z
LJJCD «Z- a=
0> U
:I: :I:

l.L.v):I:
V)«::>V)
-LJJCD::>
3-JLJJCD
OLJJ-J
a=-JCD:I:
a=Cl-CDt.:J
0«0-
~~:I::I:

-
LJ..

~

<t-

E~
.0-"'
5/.-1

~

c.I)
cr.
UJ
I-
cr.
<t
::>
0'

c.I)

ID
~
<t
-I

LJ.J
~
LJ.J
U
~
0
a
Co.
a
:z
LJ.J
:J:
U

II!.-
l-
II!
~.-
0
VI

II!.-
l-
II!
t:
t:
Q)
-I.J
t:

c:x:

0:
UJ
l-
V)

<t
oz

V) 000
UJ ~ 0:-0
o~u Z-JO
I-UO v)UJUJ~
>-00 ::>00
V)OO: I--JZLL.
V) 0:::> 1-0<t<t
::>::>OOZUJ<.:JOUJ
Il.OO --J -J

Z<t <.:JZI
OI-OI-UJ<tOIl.
-J<t~ZI-N~O:
UJUJ~<t-<.:J~<t

-O:O-J:I:-O:I:
LL.<.:JUIl.3NUV)

1.1J
~
l-

V)

0
Cl.
~
0
u

LJ.LJ. LJ.LJ.
~ ~ ~ ~

UJUJ UJUJ
-~ ~- ~ ~--
LJ.OOLJ.a:lOLJ.LJ.

~~~~~~~~

U1
::J...
to
c:.-
E
::J
U
to

I-
Q)

.j..J

U1«

-
UJ

~

I:)"-'

ro
L-
Q)

\I-

c:
0

0
.j.J

C/I

C/I
:J
c:
L-
0

U

0
0
0
:3
t.:JO
00
00

:3
a:t.:J
UJO
-0

VI
0>-
I ~

0-1
UJ-
a: VI

UJ
~
UJ
U
~
Z
0::
0
U

E
:J
E
0
E
11!

II)

:J
C
I-
0

U

c:(c:(c:(c:(c:(c:(c:(m



(Y"\

Q)

.0
IU
~

0
UJ
=>
:z
I-
:z
a
u

VI~
u
~
a.

In

>-
.-
E
It!
~

Q)
E
co
z
c
0
E
E
0
u

.j.I

10
.j.I.-
.Q
10

:I:

w
cta:
w
LL.

U
~a:
u

~
ro.-

lJ.J

CD

I-
a::
a
~
:I:
I-
a
a
I-

UJ
ct
UJ
U
ct
~
CD
c::
=>
u
=>
u

~
UJ
ro
~
::>
u
::>
u
0
-J

:3:

It!
-1.1

.
U
0
c:.-

..c:u
I.IJ

-
UJ

0

<x:

UJ
~
UJ
U
~
u

a:
UJ

VI
::)
t-
::)
1%1
a:z
<!LJJ

LJJ'-'a:z'-'
-a:
-JLJJ
-t-
<!za:-
t-~

uu
~ ~

~~--

.,1'
~I~
~O~

I-
~ aJ aJ-C

ro +oJ

0- ~
LLJ~

UJ
<x:
UJ
u
<x:

-J

-J

VI

'"
Q)
~
0

.D

'"
c:
0...
c:.--

u

>-
UJ
-I
-I
« I-
> -I ~
1 « 0
UJ UJ ~

~:t: I/) -I
UJI--I- -I UJ
a)1«Z~ UJ ~
~LL.UJO-l~a) 0
::>Ol/)~«::> a)

>-UI OI--UJ -I
«-1::»-1/)-11/)-11-1/)-1
--U-I-O -I«I-UJ
Z-I -ZI/)O--«:t:
0 Z-IO UJ~-IO
1-1-« ~UJI-I-O UJ
Z::>-OOI/)I/) LL.OI/)
-OO-l-l-l-O~-I-I
-I~Z-O«~UJUJ-«
UI--~I/)LL.I-~O-~LL.

1.27

III

~

E -CO~ 0 .-
1- "I- ~- 0 co.- +oJ 0

-IIIX CO"l-
4- 0 QJ E'-'-
.-E- ~--
..c QJ +oJ 0'-

UEU"I-III
ECOCOQJ1-111
~1- 1-QJQJ
+oJ ~ QJ III coco~ CC EcoCO 0.- 0 ~.- .-

U +oJ'- 1- 1-

CO -coco--QJ---
0'- 1-.- ~ ~

c..E+oJ1-»
V)V)I-=:>=:>

Q)
"00-
I-
0-
>
E
:]
I-...
~
I-
Q)>

t - 1JJ

~

1JJ1JJ 1JJ1JJ 1JJ 0~ ~- ~ ~-- ~- ~
uuu uuuuuuu

~~~~~~~~~~~

UJ«
UJ
u«
c

~
u
a:
0

IV
-1-1
IV

:I
U
IV
E
IV
N.-

.!:
I-
0-
IV
I-
0

U

Q:
IJJ

I-c..
oc..
0-
Q:-J
-JV)
ct
Q:V)IJJ
0- ZU>--

CQ:
octo
IJJ-JCD
I- IJJ
I-~-J
OZ-J
c..-1JJ
V)c..:x:

---
UUU

ft ft ft

a) a) a)---

UJ«
UJ
u«
:I:
u
Z«
m
0
~
0

!'~
~

V)
C-
o
cr.
0

z
U
LJ.J
LJ.J
a:I

-
~'-""

lJ.J
~
lJ.J
U
~
a:
lJ.J
>
~
0..
~
0..

U1.-
U1
c:
Q)

"tJ
10
c:
10
U

t-
o
0a:
0
0
0
-J
~

-
~

~

u

CD

~

LJ.J
<
LJ.J
U<
Z
a
(.:J

>-
-J
a
Coo

10

Q)

a.tn
t/) 0

.j.J

~ Q) :J U c: 10 0 X Q)

-E

0 :J
a.~

-J
UJ
0::

00::
UJO
UJV>
~
1-0-
O::UJ
«UJ
~:I:
V> V>

LLJ
~ OLIo

~ ~

~~--

VI.-
CO
a>
I-
0

.a
VI.--
CO

c
a>

l-
I-

UJ
c2:
UJ
U
c2:
-J
=>
~

cx:
c..

0:
lJJ.
:3:
a
-J
LJ.

0:
c2:
l-
V)

-
U

ID<:(CJCJCJCJCJCJCJCJCJCJ



Q)

.c
10.-

c
UJ
=>
z

I-
z
0
u

VI
Q)0-
u
Q)
Co

V)

Q)
E
ID
Z

c:
0
E
E
0

u

.j..J

(\)
.j..J

.D
(\)

:J:

>-
.-
E~

l!.

Z
LLJ
LLJ
a::
~
a::
LLJ
I-
Z LLJ

0:(- Q.33 -
LLJ Q.u.
V>OQ. 0:(
V>LLJo:(ZLLJ
-1-V>0:(-l
v>I-LLJ-Z
Q.OZO-
-Q.-Z:X:
Q.V>Q.-v>

UUuuu

lJ.J«
lJ.J
u«
-J
0
~
>-
a.

I1J CII
I1J "'"'
"'"'11J.!:11J11J-",",~

0
~4) -11J
U.cO4-U
E ~ C"'"'

.!: ~
I1J ~ .- --I1JI1J-

4)
.!:.!:OO

~ ~ I1J
11J11J"'"'"'"'-

~ ~ ~r~1u u ~I~I~

<to-
u::>
-u
I-~
<tlJJ

>- 0-1-
~ lJJl-
~ :I:::>
lJJlJJ ID
IDZ 0
lJJOOlJJLL.
Z~<ta)-=C
<tlJJlJJOlJJ
a)Z~-J-J

<t:I: >-
lJJ I-OlJJ
I-OOZZ
-O-J::>O
:r:OOO-
~~(.:J~~

-"
f~ C;~C

U
~---, CI)~~U~~~

<{CI)CI)CI)<{ '-'

UJ
~
UJ
U
~
-I
::>
u
z
::>
z
~
cx:

cc I
0- CC CC
-urn>
0 0- C:'-~'+- "0 cc ~ "oQ)C:UI..

0 :J cc 0- 0
-I...c

C:C:Q)CC
.c 0- Q) E
U:JOCC~
CC I.. :J~- CC ~

~ O~ B Q) 0 0- ~ c:

CCE.j.Jcc:J
.j.J Q) c:
UC:OQ)CC
««U:I:~

U1

~ U1 C C 10 Q) .-"" C 10 .-C 10

~ U

> 10

.IO ~ = ~OI-'

10 C
Q)

1001-'
~ 0

LL 0..,

...J

0
LJ..
U.J
=>
0'

>-za:-
a:u
U.J
~Q
:3=U.J~!:

I-=»-
V> a: a:

LJ..a:
Z I U.J
O:J:~
~(.:Ja.
~=>v>
000:%:ua:a:

l'-
~

l'-l'-CD

c2:c2:c2:---

LU
~
LU
U
~
V)
a
a:

.
In
:J

..a
:Jia::

UJ
~
UJ
U
~
a:I
:;)a:

~
ro

~

/0.-
0,

4-.-
~
I-

0;
lJ

/0-
-,

OJ
l-
/O0-

I-

a:
LLJ
3
0
-J
LJ..

~
ct
0
LJ..

lJJ
~

U
~

CD'-"

w
<t
w
u
<t
~
<t
~
L1.

X
<t
V>

V1

ro
c.-
U

4-
4-
0

ro
u.-
c
0
1-
QJ>

-I
-I
UJ

~
UJ
UJ
a..
tn

z
0
~
~
0
u

U-
~

-:c'-'

UJ
ct:
UJ
U
ct:

0:
ct:
-J
::)
:x:
C-
o
0:
U
C.f)

rc

~

-J

~
l-
I-
~
u

z
a
~
~
a
u

0

LJJ
<C
LJJ
U
<C
:J:
Q.
>-
:J:
..-

UJV)
ul:k:
<UJ
-JC

z
V)<
-x
UJUJ
Z-J
Z<<

Z
ZUJ
UJC
UJ-J
:;)0
O'~

--
u.u.

~ ~

<t<t--

co

0 I
L.
CO
U

If)
:J
U
:J
CO

0

LJ.J
~
a:
LJ.J
LJ..

-l
-l
LJ.J
a:)
~
~

l1j
Q)

co
"0

..-
UJ
-J
0

:::0

UJ
..-
:J:
:3:
..-
UJ
UJ
:3:
V}

-
LJ..

a:I
~

<t

UJ«
UJ
u«
-J
0

::>

.,-..
l.L

~

LoJ
~

0
~., Uc.:JLoJ

--_a a a~~
~~~~~ ~l.LU

~~ ~

««co---

>
~
~
UJ
co

V) UJ
:3: ~« c
~V)-
t-t-~
v)UJt-
c~~
UJ-J«
cocoC-

ro
4)-
:J
~
4)
rou

a.
V) 10

E c
:J 0

.-oj..)

-V1

'rol~--

:J
,0-yo



0
uJ
=>
Z

~
Z
0
U

M

Q)

.t:J
ru

I-

-
V)
UJ
0
0
u

:z
0

I-«
I-
UJ
c.:I
UJ
> ~m uo UJ LL.~

0 I "-'
~>- :J

" U Q) C
Q) Oc 1-

--0 Q)
0. E:I: "-'
/tI Q) "-'

~:I:" :J
1- IX)

1- CQ)
/tI 1- "tJ "
01 Q)- Q)
:J "-'<t 1-

V) U1 0
/tI"tJ E

" W Q) /tI
-C -U
U ,,~ >-
1- Q)U V)
0- C Q)
CD 0- 0. C

Q.V) /tI
3 U
0 Q)" 0-

-"-'0. 1-
-o-:J Q)
Q) -CI E
>- 3"tJ <t

-0
" "0- " Q)

U1 U1:J E U1
Q) Q)"c -:J

0- 0- W 0
U u"-' -C
Q) Q)C C
0. 0.Q) /tI C
U1 U1 E U 0-

0- 0- /tI
U1 0 U1"tJ 1- E
:J-C:JQ) Q)
0U10U1 E Q)
:J<t1- <t -C

"tJ Q)C "-'
0- Q) 4- 0 "
U "-' 0- C 01
Q) 0- C -C 0- C

0 "tJ -C 0 "-' /tI 0-
U1 3 U3 -0"tJ
1->- 0 0. "tJc
Q)"c ,,>-1- C:J

"tJ Q)"c01 "tJ /tIO
-"tJ- 0-1-
:JQ)0."tJ.,C 0 U11-
O"-'/tIQ):J -U1:J
-C/tI~,,-,1- 4- /tIU1
U1C /tI-C 1-

o-"tJ C U1 ~ 01 U1
Q) E Q) 0- 0 C /tI

"-'Oa:E "U1/t1 "tJQ)
/tIO 0U1-.,C Q)1-

0- "OU1o- 3/t1
"tJ1-C Q)/tI1- 0
Q) UI-"-'Q) Ec
E"tJ Q) Q) I> Q)
E C Q)"tJ Q) "-' 0- " "tJ

-/tIIX)C1-/tIa: oC1-
"-' /tII-U -CQ)/tI

I V)C"-' I U10.~
/tIV)1 ~ <to

Q)"tJ U Q)C I
"tJ 0 0- 1-"tJ -/tI Q) I
o-O1-Q)c~o_"-' C
U1 3 Q) 4- /tI U 1- O-"tJ Q)

"tJ"tJ E 0- -:J I1J -C -"tJ
/tI1-<tc"-'U10.3Q)1-
0 I1J 0 Q) 0- 0- I1J

a::I: u3 a: L£-~

-1.29.



u ~
.-Q)
1- E
0 ",...c
VI
.-C
:I: 0

E
-E
", 0
C U
0

.-~
...VI
", Q)Z .-

U
VI Q)
C 0.
Q) VI
~
:J ~
", VI
t.:J :J
I C
...Q)
C 0')

", ~
In Q)

E
4- ",
0 C

VI >-Q)-
...E .
1-",~
Q)4-C
0. :J
0>-0
1-.04-
0.

~>-
Q)Q)-

.c...C
"'VlO

.-Ec-E
0 0

VI U~ .-
C ...
:JVIVI
0 Q) 0

4- .-E
U

VlQ)VI
Q) 0..-

.-VI

-.c .-
", U

", Q)
CLlJ1-
1- Q)
Q) .c

4- .:-;:
Q)

~1-0')
C .-C", .c.-

VI'"
VI 0. CO
C E u1- ",.-
Q):I:~

4- C
:-;:.-

4- Q)
OZQ)

~
0') ~oc.cu

.-VI

VI C ",
.-1- ...
-00-

U.o1- ",
Q) ~.c...Q)VI"'~
",.- CLIn'"

.
..:T

Q)

..c
It!

I-

~
co
~.-
.a
co

:I:

Q)
E
It]
z
c
0
E
E
0
u

>-
0-
E
CO

L&..

In
Q).-
u
Q)
a.

V)

w
~

wo
~ ~

Ou

m~--

:I:
V>
~
~

I
~

:I:ZV>-
~~
~~
10

~U
Zv>

~~
~~
0«
u3
v>o

>-
-J

L«
~

-J

«
I-
UJ
V')a:
a
:I:

I

UJ«
UJ
u«
I-
UJ
V')

=>
0'
UJ

Q) ~~~ 0
C1J
E I-
Q) .-
.-U
..I: VIII

UJ UJUJ
~ ~ ~

uuuu
~ ~ ~ ~

a) a) a) a)

V>
V> V>
V>o
o~
~CX)
CX)::>UJ
::>-JZUJ
-JU-Z
U 0..-

Z 0..
>- 0: <.:J I
-JOZO
"-:I:-Z
v><.:JZ::>
-«ZO0:..-::>0:
CX)v>0:<.:J

>-
-J

~
c2:
LL

VI
VI
0
~

I
C)
::>
-J
U

I

UJ
c2:
UJ
U
c2:

0
0
C-
O
U
>-
-J

'it
w-
£uS

~ ~

uc
~ ~

cDU
~ ~

~~--

z
z~
~LJ.J
LJ.JLJ..
LJ.. I

LJ.J
o~
LJ.J«
>z
«V)
LJ.JLJ.J
-1-1
I I-

1-1-
=>«
u~

>-
J

~
<:(
LL.

I.1J
::>
~
%
b

E
I;J.J
0
0

~
u
<:(
VI

i
n-
O

I E='
§ ~4-1 .-
U CQ) .-
V1
V1 L

"P >

~~

LIJ
~

LlJO

OU
~ ~ UCDLIJ

~ ~ ~

CD<tCD

z
c::
W

ZLJ..
c::
wo
LJ..WZ

f-C::
ZQ..W
O::>LJ..
~c::
.., I

«>1"'
«>i
E
0
E"'
c:
c:
.-i
UI

]]
~I
0

1.30-

>-
-J

~«
~

za:
UJ
~

(.!J

z
a:
UJ
3a
-J
~

I

UJ«
UJ
u«
0
z
::>
~
(/)

a

z
a:z z
LJ.Ja: a:
LJ..LJ.J LJ.J
I LJ..Z LJ..

Z CIa: >-
a: -JOLJ.J ZOZ :J:
LJ.J LJ.JOLJ.. a:Oa:LJ.JZU
LJ.. -0 ZLJ.Jc..LJ.J~C=LJ.J
I :J:30 a:LJ..>-LJ..<LJ.JLJ.J

a: V) LJ.J LJ.J -J a:LJ..a)
-z LJ.JI- LJ..LJ.J0V)a)
<a:-JV)ZZ >c..<I~Z
:J:LJ.J<0LJ.Ja::J:- ~LJ.Ja:a:
ZLJ..Z-JULJ.JUI-ZI-a:OLJ.J
LJ.J -::)V)LJ OV)::»-:J:
O>-c.:JZI a:V)~-1- I-
-0a:->-~l-z~a:V)3a:
«<c.. < <V) LJ.JO:J: <LJ.J 0
~-J~V):J:OOv)UUc..ZZ

>-
.-J

~«
Lt-

z
0:
UJ
Lt-

.
UJ«
UJ
u«
c
0
c..
>-
.-J
0
c..

~ o~1
:J 1/1 I..

.0 0- Q)

ro 1/1 0 I.. ~
C 0- ro ~ Q)

0- ~ 1/1 0- +oJ 0

E ro 0 +oJ 0- 1/1

Q)c~uO.co-
E\l-o-:J C ~~
:J I C:J I.. :J 0-

"'C~El/lroEI/II/I
Q) 0- o-:J C

4- 1/1 ~ +oJ 0- ro Q) 0- o-"'C c. 0- 1/1

E El..I.. Q)I..U

:J:JQ)Q)rorouro
~o-~~+oJU:JQ)

CI.. c.I/IOQ)~

ro>-OOCC~U
0- .c C E ~ 0

"'C~I..I..Q) roc
<t: <t: Q Q Q ~ ~ 0,

L!. L!.
~ ~ UJUJ UJ UJ UJ

~ ~ ~ ~ ~ UJL!.CCL!.UJ C CL!.CUJ

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

UUUUUUUJUUUUUU
~~~~~~~~~~~~~

a) a) a) a) a) a) Ua) a) a) a) a) a)

ZW~z.->-
-zou-a:



-:t"

Q)

.Q
It!

I-

0
l.LJ
=>
z

I-
z
a
u

-
V)
IJ.J
0
0
U

IJ.J
c..
>-
I-

:z
0

I-
~
I-
IJ.J
(.!J
IJ.J
:>

~m uo lJ..t-'

~
0 ...

00':.: :J
~ U C

0) 0 I..
~ ~ 0)
0. E ...
ro 0) ...

~:r:~ :J
I.. aJ

I.. C 0)
ro 1..-0 ~
C') O)~ 0)
:J ...0::( I..

V) In 0
ro-o E

~ LLJO) ro
.l:: ~ U
U ~oo':.: >-
I.. O)U V)

0- C 0)
aJ 0- 0. C

C-V) ro
:;: u
0 0) ~ 0-

~ ...0. I..
~ 0-:J 0)
0) .l:: I E

>- 3-0 0::(
~ 0

~ ~ 0- ~ 0)
In 1n:J E In
0) O).Q ~ :J

0- 0- LLJ 0
U U... .l::
0) O)C C
0. 0.0) ro C
In In E u 0-

0- 0- ro
Inoln-o I.. E
:J.l:::J0) 0)
OlnOIn E 0)
:J0::(1.. 0::( .l::

-0 O)C ...
0- 0) 4- 0 ~
U ...0- C C')
0) 0- C .l:: 0- C

-o.l:: 0'" ro 0-
In 3 u:;: ~ 0-0
1..>- 0 0. -oC
0).0 ~ >-1.. C:J

-0 O).QC') -0 roo
~-o~ 0 ~I..
:JO)o.-o.o 00 In I..
o"'roo):Jln~ 1n:J

.l::ro~...I..~4- roln
InC ro.l::o I..

0- -0 C In ro 00':.: C') In
0) E 0) 0- ...C ro

...oa: E ~I ro -00)
roO 01n"'.Q 0)1..

0- ~ 0 In ro :;: ro

-ol.l:: O)UI.. 0
0) UI~ 0) Ec
E-oO) 0) ~> 0)
ECO)-oO)O)o- ~-o

-roaJCI..~a: oCI..
...rol-oo':.: .l::O)ro

I V)C'" U I Ino.~
roV)l:J 0::(0

0)-0 U In C I
-0 0 0- I.. -0 >- ro 0) I
0- 0 I.. 0) C 0) 0-'" C
In :;: 0) 4- ro C I.. 0- -0 0)

-0 -0 E 0- ~ 0 ro .l:: ~ -0

rol..o::(c...:r:0.30)1..
0 ro 0 0) 0- 0- ro

a::r: u3 a: lJ..~

-1.31



-1.32-

Table 5. A ist of the 'IEndangered Plant Species of New Hampshire.11

Fami Iy Species Common Name

Lygo_d l urn pa 1~_aturnlCURLY-GRASS FAMILY -SCHIZAEACEAE CLIMBING FERN

Ath:i.rium pycnocarponl

Pinus divaricatal

FERN FAMILY -POLYPODIACEAE NARROW-LEAVED SPLEENWORT

PINE FAMILY -PINACEAE JACK-PINE

~ capitatalSEDGE FAMILY -CYPERACEAE SEDGE

Arisaema dracontiumlARUM FAMILY -ARACEAE GREEN DRAGON

Uvularia ~~~f~~~atal
Lilium superbum

LILY FAMILY -LILIACEAE BELLWORT
TURK'S-CAP-LILY

ORCHIS FAMILY -ORCHIDACEAE RAM'S-HEAD LADY'S-SLIPPER

YELLOW LADY'S-SLIPPER
SHOWY LADY'S-SLIPPER
SHOWY ORCHIS
ROUND-LEAVED ORCHIS
HOOKER'S ORCHIS
LARGE ROUND-LEAVED ORCHIS
WHITE FRINGED ORCHIS
PURPLE FRINGED ORCHIS
LARGER PURPLE FRINGED

ORCHIS
WHORLED POGONIA
SMALL WHORLED POGONIA
BOG-PINK
CALYPSO
AURICLED TWAYBLADE
PLATANTHERA

Isotria verticillatal
Isotria medeo1oidesL
Arethusa bu1bosa1
Ca1ypsobu1bosa1
Listera auricu1ata2
P1atanthera f1ava'

Salix herbaceal
Sal-;x' Uva-urs i 1

WILLOW FAMILY -SALICACEAE SWARF WILLOW
BEARBERRY-WILLOW

Betula NiqralBIRCH FAMILY -BETULACEAE RIVER OR RED BIRCH

.
MOUNTAIN-SORREL
ALPINE BISTORT

BUCKWHEAT FAMILY -POLYGONACEAE Oxyria ~l
Polygonum viviparu~l

Silene acaulis1
~~C~~yrOC~ma var.

albimontana

MOSS-CAMPION
SilVERING

PINK FAMILY -CARYOPHYLLACEAE

Ranunculus fascicularis1 EARLY BUTTERCUPCROWFOOT FAMILY -RANUNCULACEAE
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Table 5 CONTINUED

Family Species Common Name

Do d ol
Icentra cana enslSPOppy FAMILY -PAPAVERACEAE SQUIRREL-CORN

1MUSTARD FAMILY -CRUCIFERAE Draba lanceolata ASHY WHITLOW-GRASS
LARGE TOOTHWORT
CUT-LEAVED TOOTHWORT
SPRING-CRESS
ALPINE OR .DWARF CRESS
SICKLEPOD

SAXIFRAGE FAMILY -SAXIFRAGACEAE Saxifraga
Saxifraga
Saxifraga
Parnassia

ALPINE-BROOK-SAXIFRAGE
MODDING SAXIFRAGE
LIVELONG SAXIFRAGE
GRASS OF PARNASSUS

ROSE FAMILY -ROSACEAE SIBBALDIA
ROBBIN'S CINQUEFOIL
MOUNTAIN AVENS
TRAILING BLACKBERRY

S i bba 1 di a procumbens_l
Potenti11arobbinsiana12
Geum Peckii12
"RUbUs cuneifo1 iuSI

PULSE FAMILY -LEGUMINOSAE JESUP'S MILK-VETCH
NORTHERN MILK-VETCH
PROSTRATE TICK-TREFOIL
MARYLAND TICK-TREFOIL
STIFF TICK-TREFOIL
TICK-TREFOIL
TRAILING BUSH-CLOVER
SLENDER BUSH-COVER

Astragalus jesupi_l
Astragalus alpinusl
Desmodium rotundifoluml
Desmoidum marilandicuml
Desmodium rigiduml
Oesmodium cuspidatuml
Lespedeza procumbensl
Lespedeza vi rg i n i-cal

~ypericum pyramidatumlST. JOHN'S WORT FAMILY -HYPERICACEAE GREAT ST. JOHN'S -WORT

Hudsonia ericoideslROCKROSE FAMILY -CISTACEAE GOLDEN HEATHER

~ palmata!VIOLET FAMILY -VIOLACEAE PALMATE VIOLET

~pilobium a1plnumlEVENING PRIMROSE FAMILY -ONAGRACEAE ALPINE WILLOW-HERB

Proserp i na_ca pect i natalWATER-MILFOIL FAMILY -HALORAGACEAE COMB MERMAID-WEED

~ quinquefo1 iUSlGINSENG FAMILY -ARALIACEAE GINSENG

Lilaeopsis chinensislPARSLEY FAMILY -UMBELLIFERAE LILAEOPSIS

Chimaphila maculatal
~terospora andromedael

SPOTTED WINTERGREEN
PINE-DROPS

WINTERGREEN FAMILY -PYROLACEAE

rivu1arisl
cernual
aizoonl

~J~l
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Table 5 CONTINUED

Fami ly Species Common Name

HEATH FAMILY -ERICACEAE SWAMP-HONEYSUCKLE
MOSS-PLANT
ALPINE BEARBERRY

Rhododendrom viscosuml
Cas s i ope hypno-i- des!

Arctostaphy!_os ~l

Gentiana crinitalGENTIAN FAMILY -GENTIANACEAE FRINGED GENTIAN

Ascl_epias quadriofol ial

Hackelia americanal

MILKWEED FAMILY -ASCLEPIADACEAE FOUR-LEAVED MILKWEED

BORAGE FAMILY -BORAGINACEAE STICK-SEED

Pycnanthemum ~l TORREY'S MOUNTAIN-MINTMINT FAMILY -LABIATAE

FIGWORT FAMILY -SCROPHULARIACEAE MUDWORT

ALPINE SPEEDWELL
DOWNY FOXGLOVE
PAINTED-CUP

Limosella aquatical
Veron i ca. ~~~~"Va"r.

unalaschensis
Cerardia. virginical
Casti l1eja .~occineael

Euphras ia .oaks i i

Euphrasia will iamsii1 EYEBRIGHT

Pinguicula ~ulg~risl BUTTERWORTBLADDERWORT FAMILY -LENTIBULARIACEAE

HORSE-GENTIAN
DOWNY ARROW-WOOD

HONEYSUCKLE FAMILY -CAPRIFOLIACEAE

COMPOSITE FAMILY -COMPOSITAE SCLEROLEPIS
SLENDER-LEAVED GOLDENROD
ASTER
LARGE SALTMARS ASTER
ALPINE CUDWEED
HIGHWATER-SHRUB

Triosteum aurantiacuml
Viburnum rafinesquianuml

~chlerolepis unifloral
~ol idago TenuifoliaJ.

~ ~tar~1~~~~~~-J.
Aster tenuifolius
Gnaj;halium ~upinuml
Iva frutescens var. orarial

lEndangered and Threatened Plants of The United States, Smithsonian Institution -World

Wildl ife Fund

2Hodgdon, A.R. 1973. Endangered Plants of New Hampshire. Society for the Protection
of New Hampshire Forests. Forest Notes 114:2-6.
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I

process of old field succession, la phenomenon that has occurred widely in New

England since the mid-nineteenth Icentury. This process was underway around

the Historic Site when Saint-Gaudens purchased the property, and the phenomenon

continued into the twentieth cen~ury. When Saint-Gaudens originally purchased

his property, the house and property appeared as shown in Fig. 8. At that

time. the main house was surrounded by cleared pastures and various clumps of

woodland. Later photographs tak~n around the turn of the century tell us some-

thing about the landscape featur~s that were fami ar to Saint-Gaudens and his

family. For instance, much of t~e hillslope to the south of the entrance road

was cleared grazing land during ~ajnt-Gaudens' ifetime (Fig. 9 and 10).

However, that land was eventuall~ abandoned around 1920, and a mixed coniferous

~veJoped over the hilJslope.forest Judg.ng from the present forest age

structure, white pine seedlings were the first tree species to exploit the open

land. Some years later, birch, ~emlock, ash, and other northern hardwood species

colonized the site.

A somewhat similar type of gld field succession occurred at the lower

portion of the main lawn of the Saint-Gaudens estate. During the latter period

of Saint-Gaudens' years in Cornislh, the lower section of the lawn was kept

groomed as a private go1f course.1 At that time, Augustus Saint-Gaudens and his

.Later on in the 20th century (1940-50)friends enjoyed the view shown irl Fig.

the lower golf course was abando~ed, and secondary succession began. Now, some

years later, that area supports ~ dense pine-hardwood successional forest

Another section of the natu~al area that has gradually changed since the

time of Saint-Gaudens is the Blow-Me-Down Pond area. As shown by the photograph

taken around 1905 (Fig. 12), Sai~t-Gaudens was able to stand at the dam and to

By contrast, the photographlook upstream over a broad expan~e of open water.
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Fig. 10. A view of the cle tred hillslope to the south of the

Aspet (~. late 800's).
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taken in 1980 (Fig. 13) shows that wetland communities have encroached

significantly during the ast several decades upon the original open water

of Blow-Me-Oown Pond. Graduallyi, through the processes of sediment accretion

and p1ant invasion, portions of Fhe pond have given way to marsh and marsh-

shrub habitats that have contributed an important new diversity to the area

around the pond. At the same time, beaver activity has increased around the

upper end of the pond, and has exerted ts influence on the composition of the

nearby plant communities.

Other changes have occurredl along the Blow-Me-Up Brook ravine -some as the
I

result of natural processes and others in response to logging. Records indicate

Saint Gaudens and his friends enjoyed taking swims in a dammed section of

BMU Brook below the temple. At that time, Saint-Gaudens probably became

accustomed to walking through a relatively mature hemlock-pine-hardwood forest on

his way to swim. Now, many decades later, the south slope of the ravine is

covered by dense successional regrowth. Logging activities in the last several

decades have removed many of thelmature hemlock and associated species from the

forest. In addition, earthslides along some of the steeper sections of the ravine

also eliminated some of thelprevious forest cover

In summary, the Historic Site and natural area have undergone a series of

changes since the time of Augustus Saint-Gaudens. Much of the change traces

back to logging activities conducted in 1920-25, 1940-50, and 1964-65. Other

changes are re1ated to the growt~ of successiona1 forests on abandoned fie1ds
i .

In spite of this, much of the estential character of the landscape has remained

very similar to the way The talt appeared around the turn of the century.

white pines that rimmed the perimeter of the lawn during Saint-Gaudens ife

st lend their distinctive cha~acter to the lovelv historic area. Off in the
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louette ofdistance, the s Mt Ascutney continues to provide inspiration

to visito

Exo~ic Plant Speci~s

Among the botanical resourcts at Saint-Gaudens National Historic Site are

a great number of native and exotic species that have been planted in the gar-

dens surround i ng the l'Aspet'l Many of these plantings probably date back to the

time of Saint-Gaudens' During that period, theresidencelon the property.

estate included flower gardens, ~ vegetable garden, and an orchard. The ist

s shown in Table 6of planted species that may now ~e found on the grounds

Noxious Plant Spesies

As one component of the nat~ral resource inventory, an attempt was made to

identify the potentially noxiouslplant species on the property. These plants

are as follows

Poison ivy (Rhus radica s). This three-leaved woody vine occurs
in various wOOdTand and forest border habitats on the property.
All parts of this plant are poisonous and may cause skin rash.

2) Indian poke (Veratrum v ride). This plant may occur in moist
areas around the proper y. Its clasping broad leaves with
parallel vein markings re conspicous. The alkaloids present
in the roots and leaves of this plant may cause poisoning if

ingested.

3) European bittersweet (5 Ian-urn dulcamara). This woody cl imbing
or reclining herb may p tentially occur along fence walls.
During the summer and e rly fall, the plant fruits become
attractive berries that are bright red to scarlet. The leaves
and unripe fruits of this plant contain alkaloid-related com-
pounds that may cause p isoning, if taken internally.

4) Baneberry (Actaea ~Ubra). This perennial herb may occur in
the woodlands of the natural area. The roots, sap, and red
berries of this plant may cause internal poisoning.

Other information on potentiallyl poisonous plants may be obtained from the U.S.

Dept. of Health publication entiltled IICommon Poisonous Plants of New England.11
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Table 6. Master listing of native and exotic species planted in and around the gardens
and grounds of the Saint-Gaudens National Historic Site, Cornish, N.H. Each
species is listed by family name, genus, species, and common name. Compiled
by Lynne Hoxie of Dartmouth College.

Species Common NameFami ly

NarcissusNarcissus hybridsAMARYLLIDACEAE

MyrtleVinca minorAPOCYNACEAE

Betula populifolia Gray BirchBETULACEAE

MarigoldTagetes hybridCOMPOSITAE

SEDUMSedum .?2..CRASSULACEAE

Pelargonium~.!£~ (derivation)GEP.A~~ I ACEAE Geran i um;

Bearded Iris
Siberian Iris

ris a
Iris

I RI DACEAE

GiJJ-Over-The-Ground

Thyme
LABIATAE Glechoma heqeraceae

~ serphyl1um-

Gleditsie thos
Lupinus h ussel

Black Locust
Russell Lupine

LEGUMINOSAE

Day lily
Plantain Lily

Grape Hyacinth
Squill
Tulip

!!_e!!!erocall isl fulvaLILIACEAE
Hosta spp

MUSc-a-rTbotdvoides
Scilla::J:!.
Tulipa hybrids

HollyhockAlthaea roseaMALVACEAE

LilacSyringa vu19,arisOLEACEAE

PAPAVERACEAE Celandine
Bleeding Heart

Greek ValerianPOLEYMONIACEAE Polemonium ~ep~ans

Aquilegia h:tbris
Paeonia lactiflora

RANUNCULACEAE

Troll ius eu:opaeus-

Columbine
Peony
Globe Flower
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ContinuedTable 6.

Fami ly Species Common Name

ROSACEAE Apple
Rose

SALICACEAE Populus nigra Lombardy Pop1ar

SAXIFRAGACEAE Astilbee~ Astilbee

SOLANACEAE Petunia

VIOLACEAE Common B1ue Violet
Pansy

VITACEAE ~.?.P.. Grape

References Used

APOCYNACEAE ~ ~I Myrtle

Introduaed from Eu:rope but firrtly estab lished in Ameriaa /Jhere it /Jas grOlvn by
early settlers. I

LABIATAE Thymus se llwn Thyme

KnOlim to grOUJ lJild in Italy.. S uthern France and is besides cultivated throughout
middle Europe. Also in Greece and reek Islands and in Siberia. It lJas carried to
Northeast America by European colon sts lJhere it continues under cultivation and in
the lJild. It has long been used as a seasoning herb and its essential oil is adminis-
tered to remove f1atulence.

LEGU,ftJINOSAE Gle£itsia t iacanthos Black Locust

An American native from Ontari to George to Texas. Its 1Jood 1Jeigh s 42 pounds
per cubic foot, is durable, yello1J rO1Jn, 1Jith darker streaks. Pollination by insects.
liood is used for fence raiZs, ~heel hubs. The fruits are eaten by cattle, deer, hares,
cottontails, squirrels, starling, d quail. The s1Jeet pulp makes a good relish.
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Table 6. Continued

~ILIACEAE Hemerocalli ~ Day Lily

Found from France to Japan. T ese lilies mark last evidence of many an early home-
stead and their presence in quanti usually means that nearby is the foundation of an
old ho.'I1e.

Tulipa ~b .d

Native of Russia and Asia. De eloped for garden purposes extensively in Holland
and Denmark and imported into Ameri a for a long time. Possibly first grown in Austria
in 1554, in England in 1577. i

PAPA~ERACEAE Dicentra s ctari~i:J Bleeding Hea1't

[~'ative of Japan ~here it ~as d .scovered in the middle of the nineteenth century
by Robert Fortune and introduced in a English gardens about 1847. Related to our
native Squirrel Corn and Dutch-Man' -Breeches. A popular plant in old fashioned
flo~er gardens. Children delight i pulling the flower apart and giving parts names
based on thei~ shape such as rabbit for the red outer petals, a harp, a pair of
glasses, and a bottle-the pistil.

Papaver ori?ntale OZ'ientaZ Poppy

Widely gZ'oum in gaZ'densA nativg oJ~ the Mediterranean region east to Persia.
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Q 

i $ t~~~~s_a~ tors

resources of an areaPart of the process of undetstanding the natura

involves learning about the natural disturbance factors which have historically

influenced the patterns of these resources. One of the potentially

important forces in northeastern forests is storm damage and associated wind-

throw.

Although this natural disturbance factor is prominent in many areas of

New Hamsphire, there is relatively ittle evidence at Saint-Gaudens N.H.S. to

Part of theindicate that much storm damage has occurred in the recent past.

explanation for this may be that the well-drained loamy soils permit comparatively

Likewise, there isdeep rooting by the trees. ttle evidence to indicate that

fire has been an important factor shaping the forest composition. Apparently,

the gro\'Jing conditions in these forests are sufficiently cool ~jld moist that

fire has not been conmon.

We know relatively little about the specific occurrence of insect or

disease outbreaks in the historic site or natural area. In general, one might

assume that gypsy moth outbreaks would occasionally attack the oak component

In addition, the elm component of the naturalof the natural area forests.

vegetation might be expected to suffer attacks from Dutch Elm Disease. Finally,

the beech populations would be expected to suffer a certain amount of damage

from beech sca1e disease.

Another known natural disturbance process in the natural area is the

phenomenon of mass wasting andearthslideactivity. In the steeper ravines, the

acustrine silt and clay deposits occasionally slump downslope, causing destruc-

tion to the immediate plant community. These fresh earthslides then undergo a

successional recovery th~t may take decades.gradua



Historic Features of the Site

Visitors to the present-day Saint-Gaudens National Historic Site and

Part of thisnatural area are surrounded by an interesting historic past.

past is portrayed in the map from 1907 shown in Fig. 14. From this drawing

ine and open area imits, the recreational featuresone can visualize the tree

the trai systems, and the general layout of Augustus Saint-Gaudens' estate

Other photographic views of the site are presented in Fig. 15 and 16.
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POND AND STREAM RESOURCES

by

C. S. Cronan and J R. Litton

The aquatic and wetland resources are a very important and valuable

component of the landscape of the Saint-Gaudens National Historic Site and

, approximately halfAs shown on the map in Fig.adjacent natural area.

s bordered by stream and pond habitats. Along the northernof the entire site

edge of the property, Blow-He-Up Brook tumbles through riffles and pools, drops

through sections of sharply incised ravines, and meanders through a dense

floodplain forest on the way toward its confluence with the larger 81ow-Me-

From the northwestern corner of the property, Blow-Me-Down BrookDown Brook.

winds ~nd braids its way through the thickly vegetated alluvial plain along

Then, the brook meanders southeast-the western boundary of the property.

ward through a marsh-shrub habitat, and finally opens up into Blow-He-Down

Pond, a 2-hectare body of water located between Route 12-A and the south-

Finally, Blow-Me-Down Brook rushes overwestern section of the property.

pond dam on the Historic site property and flows out tothe old stone mi

merge with the broad reaches of the Connecticut River

Pond History

Historical records indicate that there has been considerable recrea-

tional and commercial activity along the sections of Blow-Me-Up and Blow-

n the Saint-Gaudens National Historic Site andncludedMe-Down Brooks

For example, Augustus Saint-Gaudens and his guests used tonatural area

enjoy sv/imming in an impounded stretch of Blow-Me-Up Brook located below

During the winters, many members of the Cornish art colony
the Temple.

Some of t~e other historicalenjoyed skating on the frozen Blow-Me-Oown Pond
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Fig. 1. Major aquatic resources at Saint-Gaudens

National Historic Site and natural area.
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accounts associated with the streams and pond are shown below.

Year Activity

1830.5 Water Mercer, a Scotsman, built a carding
and fulling mill to process wool from sheep
that grazed in neighboring meadows. Remains
of this mill are still visible on Blow-Me-Up
Brook.

Charles Beaman signed an agreement with the
selectmen of Cornish to build a stone bridge
over Blow-Me-Down Brook.

The dam was constructed across Blow-Me-Down
Brook.

The Blow-Me-Down grist mill was built
(Designed by the N.Y. architectural firm of
McKim, Mead, and White).

Blow-Me-Down Pond supplied ice for ice
houses, to be used in summer.

The grist mi was closed

A major hurricane devastated New England and
washed out the dam. This flood event probably
scoured a great deal of sediment out of the
Blow-Me-Down Pond basin.

1939-40 The dam was reconstructed by the Town of Cornish.

Additiona historical perspective on the pond s provided by the series

of maps shown in Fig. 2a-c. In the first map from 805, one can see the section

of BJow-Me-Down Brook as t existed prior to the construction of the dam that

created Blow-He-Down Pond In the next map from 1910, one can note the recently

Finally,created BJow-Me-Down Pond to the south of the Saint-Gaudens estate.

n Fig 2c, one can observe how the pond-wetland complex appeared in 1980

Pond and Wetland Mapping

Methods

Maps for water depth and sediment thickness were developed for Blow-Me-Down

980.Pond during January For this project, 5 transect in~s were laid out
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A contemporary view of Blo\\'..~fe-Down Pond, taken

in 1979.
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ines were placed at known distances fromover the frozen pond surface; the

each other and from known benchmarks, and were oriented at specific compass

ine, a hole was choppedangles At -5 m intervals along each transect

ce and a measuring staff was used to measure the depth to thethrough the

Overa11, approximate1y 142sediment surface and to the firm pond bottom.

Back at the laboratory, the data wereholes were included in the survey.

analyzed and compiled to produce one-foot contour maps of pond water depth

and sediment depths.

Results

The mapping efforts yielded an interesting set of basel ine data for

Blow-Me-Down Pond. As shown in Fig. 3, water depths ranged up to 7-8 feet

near the ~~, and averaged 3.8 feet for the pond as a whole. Simi larly, the

soft bottom sediments averaged 3.6 feet in thickness, but were as thick as

6-7 feet in some areas (Fig. 4). t should perhaps be noted that the average

water depths measured in winter might be considerably different from the

and low water periods encountered during storm events or extended periods of

dryness.

Overall, the water depth and sediment thickness maps reflect the dynamic

and diverse character of the Blow-Me-Down Pond -Wetland complex. The dis-

tribution patterns of water and sediment are very much a product of the

dynamic processes of erosion and accretion. These processes, themselves,

controlled by hydrologic changes n stream discharge, by land-use patterns,

run-offDuring periods of norman vegetation distribution.and by changes

much of the sediment load carried by Blow-Me-Up and Blow-Me-Down Brooks may

be deposited in the quiet water sections of marsh at the northwest end of the

This pattern of accretion may develop intopond and along the pond. shoreline.

a cycle wherein the sediment deposits provide new substrate for rooted aquatic
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plants which may then act as sediment traps, thereby promoting further

sedimentation and expansion of the marsh habitat. Over time, the sediment

accumulation may be ncreased even further by the annual contribution of dead

organic matter from the plant community However, during storm flow periods,

the dramatic increase in stream velocity and discharge may initiate a cycle

of erosion that results in an altogether new redistribution of sediments.

The most recent and dramatic example of that type of erosion occurred during

the 1938 hurricane, when the stone dam was washed out, along with tremendous

amounts of sediment from Blow-Me-Down Pond

Pond and Stream Chemistry

Methods

Water quality samples were ccllected using standard imnological methods

from six sampling stations in Blow-Me-Up Brook, Blow-Me-Down Brook, and Blow-

Me-Down Pond (Fig. 5. Table 1) These collections were made at four times

.1980 (mid-winter), Apri 3. 1980 (spring high-Februaryduring the year:

flow). June 12, 1980 summer low-flow), and August 4, 1980 (a supplementary

summer low-flow collection). Following each collection, the water samples

pH, total suspendedwere analyzed for the following chemical parameters:

solids, specific conductivity, sodium, chloride, nitrate, total phosphorus,

light extinction coefficient, chlorophyll ~, dissolved oxygen, total and

These analyses were performed usingfecal coliform, and fecal streptococci

The bacterial assays were performedsted in Table 2.the standard methods

by the State of New Hampshire Water Pollution Control Laboratory

Results

The results of the water quality sampling program at Saint-Gaudens

National Historic Site are presented according to collection date and sampling

parameter in Append i x A.- These data pro-station in Table 3. and by chemica
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Table 1. Sampling stations used for biological and chemical

sampling.

LOCATION/DESCRIPTIONSITE NU!'oIBER

1 Blow-r-1e-Up Brook --where it enters ravine

2 B~IU Brook --500 ft. from ravine entrance

Blow-Me-Down Brook --confluence with BMU Brook3

4 B~rn Brook --portion of brook along Rt. 12A right-of-way

--mid-pond at 1 m depthBMD Pond5

--downstream from mill damBMD Brook6


















































































































































