
111111K,

MANAGEMENT PLAN
ALICE NEWTON STREET MEMORIAL PARK

AND THE FITZGERALD TRACT

WOODBRIDGE, CT
F y

YALE SCHOOL OF FORESTRY AND ENVIRONMENTAL STUDIES

KATHERINE BORONOW

CECILIA DEL CID-LICCARDI

ALISON HOYT 11
WILLIAM LYNAM

2009



- 	 A+ 	 �U 	 A� - i �A



L
U
U

U

TABLE OF CONTENTS

r
	1. Executive Summary   1

(	 1.1 Ecological Prescriptions 	 3
1.2 User Group Prescriptions 	 3r- 	 2. Introduction 	 5

r - 	2.1 Overview  	 6

n	 2.1.1 Alice Newton Street Memorial Park 	 6
2.1.2 Fitzgerald Tract 	 7

I 	2.2 Land-Use History  	 8

n 	 3. Biophysical Assessment  	 9
3.1 Geology   10
3.2 Soils  12
3.3 Hydrology 	 13

4. Ecosystem Overview     15
4.1 Vegetation Classification   16

4.1.1 Meadows  16
4.1.2 Wetlands  17
4.1.3 Forestlands   18

4.2 Observed Wildlife Species   19
4.3 Potential Wildlife Species 	 20
4.4 Invasive Species  . 21
4.5 Stand Delineation  22
4.6 Sampling Design  .23

5. Stand Descriptions      25
5.1	 Stand Overview      26

5.1.1 Stand Diagram     26
5.1.2 Stand Description   ..26
5.1.3 Importance Value 	 26
5.1.4 Diameter at Breast Height Distribution   .. 26
5.1.5 Table     27

5.2 Alice Newton Street Memorial Park Stands  28
5.2.1 Stand 1: Hemlock  28
5.2.2 Stand 2: Steep Slope   30
5.2.3 Stand 3: Red Maple Seepage 	 32

	

5.2.4 Stand 4: Red Maple Swamp   34
5.2.5 Stand 5: Old Oak Forest     36

5.3 Fitzgerald Tract Stands    38
5.3.1 Stand 6:	 Black Birch/Tulip/Oak 	 38
5.3.2 Stand 7: Old Field Red Maple/Cedar  40
5.3.3 Stand 8: Wetland  42
5.3.4 Stand 9: Sweet Pepperbush Wetland and Swamp 	 44
5.3.5 Stand 10: Old Field red Cedar  46
5.3.6 Stand 11: Tulip/Oak Forest 	 	 48
5.3.7 Fitzgerald Meadows 	 50

5.3.7.1	 Wetland     50
5.3.7.2 Community Gardens  51
5.3.7.3	 Fields      52



6. Stakeholder Assessment   53
6.1.1 Conservation Commission 	 54
6.1.2 The Woodbridge Land Trust, Inc 	  54
6.1.3 Dog Walkers 	 54
6.1.4 Fit Trail Users 	  55
6.1.5 Gardeners 	 55
6.1.6 Families & Friends 	 55
6.1.7 Hikers 	 56
6.1.8 Non-Property Users 	  56
6.1.9 Water Authority 	 56
6.1.10 Local Schools 	 56

7. Management Recommendations   57

	

7.1 Rationale    58
7.2 Ecological Prescriptions  	 59

	

7.2.1 High Priority   59
7.2.1.1 Managing Invasive Species  	 ... 59
7.2.1.2 Preserving Meadows 	 61

7.2.2 Medium Priority 	 62

	

7.2.2.1 Fitzgerald Conservation Easement    62
7.2.2.2 Patch Selection Cut  	 62

7.2.3 Low Priority 	 64
7.2.3.1 Wetland Protection  	 64

	

7.2.3.2 Maintaining Forest Resilience    64
7.3 User Group Prescriptions 	 65

	

7.3.1 High Priority    65
7.3.1.1 Forest Trail Maintenance  	 65
7.3.1.2 Blazing Property Boundaries  	 65
7.3.1.3 Dog Use Policy  	 66

7.3.2 Medium Priority 	 67

	

7.3.2.1 Educational Signage    67
7.3.2.2 Infrastructure Improvements  	 68

7.3.3 Low Priority  	 68

	

7.3.3.1 Planting a Firehouse Buffer    68

	

7.3.3.2 Removing Ice-Hockey Rink    68
7.4 Checklist of Improvements  	 69

7.4.1 Invasive Species  	 69

	

7.4.2 Trail Maintenance    69

	

7.4.3 Boundaries    69
7.4.4 Imporant Ecosystems  	 70

8.Build Out Analysis     71

	

8.1 Rationale    72
8.2 Open Space Analysis  	 72

8.2.1 Background & Status Quo  	 ... 72
8.2.2 Recommendations  	 73

	

8.2.2.1 High Priority    73
8.2.2.2 Medium Priority  	 74
8.2.2.3 Low Priority  	 74

	

8.2.3 Conclusion    74

	

8.3 Map Atlas    75
9. Closing Remarks 	  83
10. Acknowledgements 	 85
11. Works Cited 	  87

	

12. Appendices    91

ii



APPENDICES

Appendix 1: Fitzgerald Deed  	 92
Appendix 2: Alice Newton Street Memorial Park Deed  	 96
Appendix 3: Wildlife Species List    109
Appendix 4: Invasive Species Fact Sheets  110
Appendix 5: Sampling Sheets    119
Appendix 6: Herbicides    120
Appendix 7: Mowing    129
Appendix 8: Forest Regeneration    135
Appendix 9: Minutes on Meeting to Discuss Conservation Easement 138
Appendix 10: Controlling Beech Sprouting    .160
Appendix 11: Certified Foresters  163
Appendix 12: Information for Possible Educational Trails    164
Appendix 13: Recreation Trail Design    .178
Appendix 14: Woodbridge Open Space Plan    190
Appendix Sources  202

iii



LIST OF FIGURES

Map 2.1 Political features of Woodbridge  	 7
Map 3.1 Bedrock Geology 	  10
Map 3.2 Quaternary Geology 	 11
Map 3.3 Soils   12
Map 3.4 Hydrology  13
Map 3.5 Topography   14
Table 4.1 Wildlife Species Observed   19
Map 4.1 Stand Delineation 	 22
Map 4.2 Sampling Sites  	 23
Figure 5.1 Importance Values of Stand 1 	 29
Figure 5.2 Diameter at Breast Height Distribution of Stand 1 	 29
Table 5.1 Important Values of Stand 1 	 29
Figure 5.4 Importance Values of Stand 2 	 31
Figure 5.5 Diameter at Breast Height Distribution of Stand 2 	 31
Table 5.2 Important Values of Stand 2 	 31
Figure 5.6 Importance Values of Stand 3 	 33
Figure 5.7 Diameter at Breast Height Distribution of Stand 3 	 33
Table 5.3 Important Values of Stand 3 	 33
Figure 5.8 Importance Values of Stand 4 	 35
Figure 5.9 Diameter at Breast Height Distribution of Stand 4 	 35
Table 5.4 Important Values of Stand 4 	 35
Figure 5.10 Importance Values of Stand 5 	 37
Figure 5.11 Diameter at Breast Height Distribution of Stand 5 	 37
Table 5.5 Important Values of Stand 5 	 37
Figure 5.12 Importance Values of Stand 6 	 39
Figure 5.13 Diameter at Breast Height Distribution of Stand 6 	 39
Table 5.6 Important Values of Stand 6 	 39
Figure 5.14 Importance Values of Stand 7 	 41
Figure 5.15 Diameter at Breast Height Distribution of Stand 7 	 41
Table 5.7 Important Values of Stand 7 	 41
Figure 5.16 Importance Values of Stand 8 	 43
Figure 5.17 Diameter at Breast Height Distribution of Stand 8 	 43
Table 5.8 Important Values of Stand 8 	 43
Figure 5.18 Importance Values of Stand 9 	 45
Figure 5.19 Diameter at Breast Height Distribution of Stand 9 	 45
Table 5.9 Important Values of Stand 9 	 45
Figure 5.20 Importance Values of Stand 10 	 47
Figure 5.21 Diameter at Breast Height Distribution of Stand 10 	 47
Table 5.10 Important Values of Stand 10 	 47
Figure 5.22 Importance Values of Stand 11 	 49
Figure 5.23 Diameter at Breast Height Distribution of Stand 11 	 49
Table 5.11 Important Values of Stand 11 	 49
Table 6.1 Values of Property Stakeholders 	  54
Table 7.1 Benefit-Cost Analysis of Invasive Species 	 59
Map 7.1 Invasive Species Locations 	 60
Table 7.1 Benefit-Cost Analysis of Invasive Species 	 60
Table 7.2 Herbicide Options 	  61
Table 7.3 Benefit-Cost Analysis of Meadow Management  	  65
Table 7.4 Benefit-Cost Analysis of Dog Use Policies 	  66
Table 7.5 Benefit-Cost Analysis of Infrastructure Improvements 	 68
Map 7.3 Trail Recommendations 	 70

iv



BUILD—OUT MAP ATLAS OF WOODBRIDGE

C

U
L.
U

Map 8.1 Existing Open Space 	 75
Map 8.2 Wildlife Corridors & The Woodbridge Greenway 	 76
Map 8.3 Land Use 	 77
Map 8.4 Bedrock Geology	 78
Map 8.5 Soils 	 79
Map 8.6 Topography 	 80
Map 8.7 Hydrological Basins 	 81
Map 8.8 Hydrological Features 	 82





‘Nimo, 	 'tame 
IW..� 	'gm�LLLLL 'JJJJJ.. 	 �NN2� .. 	 .��. 	 ••••■0 	 .Rd�



1. EXECUTIVE SUMMARY

Alice Newton Street Memorial
Park (ANSMP) and the Fitzgerald
tract are beautifully preserved open
spaces located in the heart of Wood-
bridge, Connecticut. Alice Newton
Street Memorial Park was deeded
to the town of Woodbridge in 1928
with the directive that "land shall
be used for park, forest and kindred
purposes only" or to "establish a
preserve therein for the protection
of fish, game and wildlife." Today,
this land is used extensively by the
citizens of Woodbridge as a place for
hiking and enjoying nature. It is tru-
ly a refuge for both the citizens and
wildlife of Woodbridge. In contrast,
the Fitzgerald tract was given to the
town without restriction. The land is
open for the development of public
works, such as the firehouse, and
has more varied uses than ANSMP.
Community gardens and the fit trail
for health-conscious users provide
for different community needs. To-
gether, ANSMP and the Fitzgerald
tract service the recreational needs
of the citizens and provide a diver-
sity of ecologically intact habitat for
wildlife.

To best preserve the properties
for the future, the Woodbridge Con-
servation Commission contracted
our team of students through the
Yale School of Forestry and Envi-
ronmental Studies to create a long-
term management plan. We began
by researching the historical context
of the properties and characterizing
landform on the basis of aerial pho-
tos and maps of the soils, bedrock,
and hydrology. We then completed
an in-depth biophysical analysis of
the properties, paying special atten-
tion to forest inventory and dynam-
ics, distribution of invasive species,
and potential for wildlife habitat. We
classified thirteen stands, the basic
unit for management, on the basis of
our remotely sensed and ground-tru-
thed data. The properties are a mo-
saic of wetland, forested woodland,
and meadow, which provide a diver-
sity of habitat for wildlife. Next, we
conducted a stakeholder analysis to
understand the social context and
usage of the properties. Our man-
agement recommendations reflect
the values and concerns of our client
and other stakeholders.

Recommendations are divided
between ecological and user group
prescriptions in order to address the
dual purposes of the properties. In
addition, they are prioritized by im-
portance to the properties, the rela-
tive ease of completion, the ratio of
cost and effort expended to results
yielded, and the projected timeline.
The recommendations are briefly
outlined on the following page.

The final part of the management
plan places the properties in the con-
text of the open space network of
Woodbridge. Taking a bird's eye-
view elucidates the specific niche of
these properties and how they play
into the greater landscape of pro-
tected areas. This plan is a first step
in inventorying all of Woodbridge's
natural resources and establishes a
productive relationship with the Yale
School of Forestry and Environmen-
tal Studies.
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1.1 ECOLOGICAL PRESCRIPTIONS

HIGH PRIORITY

• Calculated management of inva-
sive species which targets control ef-
forts to tractable issues and insidious
species. Maximizes invasive species
potential for wildlife habitat.

• Preservation of the ANSMP
shrub meadow by a rotational mow-
ing regime and planting of native,
mast-producing shrubs.

MEDIUM PRIORITY

• Execution of a patch selection
cut in portions of the Fitzgerald tract
to enhance forest structure, diver-
sity, and habitat. Administration of
a community fuelwood program and
creation of a wildflower meadow as
possible byproducts.

• Sale of a conservation easement
to the South Central Connecticut
Regional Water Authority on a por-
tion of the Fitzgerald tract.

Low PRIORITY

• Continuation of the passive pro-
tection of the wetlands and consid-
eration of wetlands with respect to
other active management prescrip-
tions.

• Consideration of forest resilience
to catastrophe with respect to other
active management prescriptions.

1.2 USER GROUP PRESCRIPTIONS

HIGH PRIORITY

• Maintenance of the forest trails
to ensure the safety of park users in-
cluding removal of hazardous snags
and filling in of washed out trails.

• Delineation of the property
boundaries by blazing.

• Construction of a dog park and
reformulation of the leash laws in
order to designate a safe place for
dog exercise while protecting park
users and wildlife.

MEDIUM PRIORITY

• Construction of infrastructure
improvements including fit trail
maintenance, new forest trails, and
distance markers.

• Placement of educational signage
along trails to increase community
understanding of such topics as in-
vasive species, succession, and habi-
tat types.

Low PRIORITY

• Removal of the ice hockey rink.

• Planting of a visual landscape
barrier in the firehouse buffer area.

3
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2.1 OVERVIEW

The town of Woodbridge actively
conserves a number of properties.
Alice Newton Street Memorial Park
and the Fitzgerald tract are both
centrally-located public open spaces
within the town. The Conservation
Commission of the town of Wood-
bridge requested a management plan
from the Yale School of Forestry
and Environmental Studies to assess
the current ecological state of both
properties and to inform decisions
on how to best use each property.

2.1.1 ALICE NEWTON STREET ME-

MORIAL PARK

Alice Newton Street Memorial
Park is a 94-acre property adjoining

the Woodbridge Town Hall. It was
handed over by a town clerk, New-
ton H. Street, to a group of trustees
that became the Woodbridge Park
Association in order to conserve the
area of land for use as a park or for-
est (see Appendix 1). Development
is expressly forbidden on this prop-
erty. There are various trails run-
ning through the forest, marked with
signs and blazes on the trees.

Adjacent to the northwest corner of
Alice Newton Street Memorial Park,
is a 21-acre property owned by the
Woodbridge Land Trust. For the
purposes of this study, Alice Newton
Street Memorial Park refers to both
the official park lands as well as this
adjacent property.

The major ecosystem represented
by the Alice Newton Street Memo-
rial Park is forest. There is one major
swamp area and many riparian cor-
ridors running through the forest, as
well as a small shrub meadow plant-
ed with red cedars. The soil is char-
acterized by Charlton glacial till,
with some Ridgebuiy, Leicester and
Whitman soils along the wetlands
and at low elevations. The bedrock
consists of Wepawaug Schist.

Alice Newton Street Memorial
Park is an invaluable resource for
the town of Woodbridge. The com-
munity benefits from recreational
uses already, but because of its eco-
logical diversity, there are many po-
tential educational opportunities.

6
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Map 2.1 - Geopolitical features of Woodbridge, including the open spaces of Alice Newton Street Memorial Park
and the Fitzgerald Tract

be reached by car through the access Sandy Loam in the lower elevations.
road off of Beecher Road. A parking The bedrock consists of Wepawaug
lot and a tarmac court that can be Sch ist.
frozen over and used for ice-skating
in the winter occur off of the access The Fitzgerald property is not
road. There is an area of actively- only one of the most heavily-used
managed grassland—and sometimes recreational resources in town but
farmland—surrounded by an exer- also has great ecological value. The
cise circuit. South Central Connecticut Regional

Water Authority would be open to
However, most of the land has purchasing a watershed easement if

been preserved as forest. Trails run offered by the town of Woodbridge
throughout the forest and are marked for the protection of the watershed.
with blazes on the trees. Forest soils The area also has the potential for
are characterized by Charlton-Chat- more educational use by nearby
field Complex with Woodbridge Fine schools.

2.1.2 FITZGERALD TRACT

The Fitzgerald property was sold
to the town of Woodbridge follow-
ing the death of David E. Fitzgerald,
Jr. (see Appendix 2). Development
is permitted on this 133-acre prop-
erty under the auspices of the town
of Woodbridge, and the land has
multiple uses. There is the potential
for public works, and three acres of
the property were recently used to
build a new fire station for the town.
The center of the property is used
for community gardening and an ex-
perimental chestnut orchard, and can

7



The landscape of Woodbridge has
been evolving since the arrival of
English settlers over 300 years ago.
Land in the area surrounding pres-
ent-day Woodbridge was purchased
from the Quinnipiac and Paugas-
set Native Americans in the 1600s.
Since then, the land has been altered
by people for natural resource ex-
traction, clearing and cultivation,
and construction. Originally this in-
cluded farmsteads, which were later
replaced by factories, and more re-
cently, the residences and municipal
buildings which define the town.

The area of present-day Wood-
bridge was not considered ideal
farmland due to the rocky glacial

2.2 LAND USE HISTORY

till, so settlers did not move into the
area as quickly as they did into the
nearby Central Lowlands. It was
not until the mid-17th century that
the first settler — Richard Sperry
— moved into the area to manage a
parcel of land that eventually be-
came known as Sperry's Farm. By
the time Woodbridge became an of-
ficial town in 1783, around 2,000
residents lived in the area. The num-
ber of people that could be sustained
by farming or other agrarian activi-
ties in Woodbridge was limited, so
the population remained constant
for many years as younger genera-
tions moved away to start their own
families elsewhere. In the m id-I9th
century, a few small factories were

built in Woodbridge for products
such as candlesticks, nails, and es-
pecially matches. As the city of New
Haven grew and relied more heavily
upon rural satellites for goods and
services, Woodbridge prospered. In
the early 20th century, Woodbridge
maintained some of its agricultural
heritage through the dairy industry,
but after World War II, Woodbridge
was overcome by suburban develop-
ment and many of the open pastures
were abandoned. The forests in Al-
ice Newton Street Memorial Park
and the Fitzgerald tract reflect much
of Woodbridge's rich history.

Stone walls remain as a relic of previous land use

8
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Alice Newton Street
Memorial Park

Fitzgerald Tract

Map 3.1 - Bedrock Geology
Wepawaug schist underlies both properties, con-

trolling the shape of the land

3.1. GEOLOGY

There are two components to the
geology of the glaciated northeast —
the bedrock geology and the surficial
geology. Each will be discussed as it
pertains to the Alice Newton Street
Memorial Park and The Fitzgerald
Tract.

3.1.1 BEDROCK GEOLOGY

There are three major physio-
graphic (geologic) regions in Con-
necticut: the Western highlands
(where the properties are located),
the Central lowlands (from New
Haven north to Massachusetts), and
the Eastern highlands (lying east of
New Haven). The Western highlands
are composed mostly of ancient Pa-
leozoic metamorphic rocks. This
means that they have been altered
or metamorphosed since they were
originally formed as sedimentary or
igneous rocks.

The underlying bedrock controls
the shape of the land (elevation,
slope, and contours) in Alice New-
ton Street Memorial Park, and, to a
lesser degree, in the Fitzgerald tract.
Geologists have mapped a single
rock formation underlying the prop-
erties (Map 3.1). This major rock
type is known as Wepawaug schist:
a dark grey, fine-layered rock com-
posed primarily of mica and quartz
(Fritts, 1965; Bell, 1985). This rock
type has been inferred from general
regional mapping, and from obser-
vation of rocky outcrops within the
bounds of the properties. In Alice
Newton Street Memorial Park out-
croppings of metamorphic rocks oc-
cur at higher elevations in the north-
western corner of the tract. In the
Fitzgerald tract outcroppings occur
in the southeastern part of the prop-
erty. Glacial erosion and natural ero-
sion likely help to expose the under-
lying bedrock at higher elevations.

1 0



Alice Newton Street
Memorial Park

Quaternary geology

III Deposits oI SeGimeQW 'ammeG 3oQGs
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1��� 7iOO� GOaciaO Ice /aiG 'eSosiWs �OaWe WiscoQsiQaQ� IOOiQoiaQ)

Map 3.2 - Quaternary Geology
Glacial till is the primary substrate of the properties.

3.1.2 SURFIC1AL GEOLOGY

All of present-day New England
was within the glaciated extent of
North America. This means that it
was covered with a continental gla-
cier for tens of thousands of years up
until about 20,000 years ago when
the ice melted off of southern New
England. The continental glacier
originally moved southward out
of Canada. As it scoured the land-
scape it picked up and carried mate-
rial with it from north to south. Two
types of material were deposited: the
material dragged along underneath
the ice and the material lifted and
incorporated into the moving ice.
The material dragged beneath the
ice and left behind after the melt is
called lodgment till. Lodgment till
was "lodged" between the moving
ice and the bedrock and thus is very
compact. The material found within
the ice is called ablation till and was
deposited over the landscape as the
ice melted (Map 3.2). It is from these
two types of material that most of
the soils have developed. Since the
bedrock north of the properties (con-
tinuing well into Vermont) is similar
to the type of bedrock beneath the
property, the chemical character of
the surficial geology is similar to
that of the underlying bedrock. The
coincidence of chemistry between
the soils and bedrock is a result of
the glaciation rather than the weath-
ering of the bedrock.

Underlying till types have guid-
ed the evolution of soil types since
glaciation. Soils on the lodgment
till tend to have a hard pan, a com-
pacted layer of till which moderately
restricts agriculture, while those on
ablation till do not. There is also a
limited amount of water-deposited
sand and gravel along the valley
sides. These were left by meltwater
streams that sorted the sediments
and deposited them through the val-
leys as the glacier receded.

11



Soil Type
CaQWoQ aQG CKaUOWoQ

CKaUOWoQ-CKaWIieOG ComSOe[

3a[WoQ aQG MoQWauk

5iGgeEuUy� /eicesWeU� aQG WKiWmaQ

SuWWoQ )iQe SaQGy /oam

UGoUWKeQWs-UUEaQ /aQG ComSOe[

���.� WaWeU

WooGEUiGge )iQe SaQGy /oam

Alice Newton Street
Memorial Park

MaS �.� � SoiOs

3.2. Sows

SoiOs may EesW Ee GescUiEeG Ey
WKUee GimeQsioQs: �� WKe WySe oI SaU
eQW (gOaciaO� maWeUiaO WKaW WKe soiO
IoUmeG iQ� 2� WKe GUaiQage cOass oI
WKe soiO� aQG �� WKe GeSWK Wo EeGUock.
7KeUe is oQOy oQe WySe oI SaUeQW ma
WeUiaO oQ WKe SUoSeUWies: WKe uEiqui
Wous gOaciaO WiOO, maQiIesWiQg iWseOI iQ
muOWiSOe IoUms. 7KeUe aUe IouU GUaiQ
age cOasses SUeseQW: weOO GUaiQeG,
moGeUaWeOy weOO GUaiQeG, SooUOy
GUaiQeG, aQG YeUy SooUOy GUaiQeG.
As WKe soiOs aUe cuUUeQWOy maSSeG,
Qo seUies aUe sKaOOow Wo EeGUock aQG
oQOy oQe is moGeUaWeOy GeeS. )oU WKe
SuUSose oI WKis cOassiIicaWioQ iW is im
SoUWaQW Wo QoWe WKaW Wwo oU moUe soiO
seUies OisWeG WogeWKeU imSOies WKaW
WKe SaUWicuOaU OaQGscaSe comSOe[
Kas muOWiSOe soiOs iQ iUUeguOaU aUeas
Woo smaOO Wo maS iQGiYiGuaOOy.

7Ke SooUOy aQG YeUy SooUOy
GUaiQeG soiOs (7Ke 5iGgeEuUy, /eic
esWeU aQG WKiWmaQ ComSOe[ � occuU
iQ GeSUessioQs aQG GUaiQage ways
oQ uSOaQGs aQG iQ YaOOeys. 7Key aUe
YeUy sWoQy IiQe saQGy Ooams aQG
KaYe moGeUaWe aYaiOaEOe waWeU ca
SaciWy. 7Kese soiOs aUe cOassiIieG as
weWOaQG soiOs aQG aUe suEMecW Wo weW
OaQG UeguOaWioQs.

7Ke moGeUaWeOy weOO GUaiQeG WiOO
soiOs aUe maSSeG as WKe SuWWoQ seUies
aQG WKe WooGEUiGge seUies (MaS
�.��. IQ WKis seWWiQg, WKe soiO seUies
KaYe a seasoQaOOy SeUcKeG waWeU Wa
EOe. 7Key caQ aOso KaYe a KaUGSaQ (a
OayeU WKaW UesWUicWs YeUWicaO GUaiQage�,
as occuUs iQ WKe WooGEUiGge seUies.
WooGEUiGge soiOs caQ Ee sWoQy aQG
aUe IouQG aW WKe WoS oU Ease oI GUum
OiQs (eOoQgaWeG KiOOs� aQG UiGges wiWK
geQWOe sOoSes. A GUumOiQ caQ Ee seeQ
iQ WKe gaUGeQ aQG meaGow aUea iQ
WKe ceQWeU oI WKe )iW]geUaOG SUoSeUWy.
SuWWoQ soiOs aUe IouQG oQ sOigKW Ge
SUessioQs aQG oQ WKe siGes oI KiOOs
aQG UiGges. SWoQes aQG EouOGeUs caQ
someWimes Ee seeQ oQ WKe suUIace.

7Ke weOO GUaiQeG WiOO soiOs aUe
maSSeG as WKe CaQWoQ aQG CKaUOWoQ
soiOs, WKe CKaUOWoQ�CKaWIieOG com
SOe[, aQG WKe 3a[WoQ aQG MoQWauk
comSOe[. WeOO GUaiQeG imSOies WKaW
WKeUe is Qo seasoQaOOy SeUcKeG wa
WeU WaEOe aQG WKaW soiOs IUeeOy GUaiQ
Wo coQsiGeUaEOe GeSWK. A UesWUicWiYe
KaUGSaQ is aEseQW. CaQWoQ aQG CKaU
OWoQ soiOs aUe IouQG oQ KiOOsiGes oI
YaUyiQg sOoSes aQG sWoQiQess. 7Ke

CKaUOWoQ�CKaWIieOG comSOe[ Kas YeUy
Uocky, moGeUaWeOy GeeS soiOs, usu
aOOy IouQG oQ KiOOs aQG UiGges. 7Ke
3a[WoQ aQG MoQWauk comSOe[ caQ
Ee IouQG oQ GUumOiQs, KiOOs aQG WiOO
SOaiQs. ComSacW WiOO uQGeUOies WKese
soiOs cUeaWiQg a moGeUaWe Wo SooUOy
SeUmeaEOe suEsWUaWum. 7Kese cKaU
acWeUisWics IoUm a OaQGscaSe wiWK Ge
SUessioQs WKaW aUe someWimes IiOOeG
wiWK SeUeQQiaO SoQGs.
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Alice Newton Street
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);,".'11 Swamp

Water

Stream
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Fitzgerald Tract

Map 3.4 - Hydrology

3.3 HYDROLOGY

Alice Newton Street Memorial
Park and the Fitzgerald tract lie en-
tirely within the watershed of the
Wepawaug River. The river flows
south through the west side of the
Alice Newton Street property and
westerly of the Fitzgerald Tract.
Smaller streams and tributaries of
the river flow through most of Alice
Newton Street Memorial Park and
through the north and northwest sec-
tions of the Fitzgerald Tract (Map
3.4).

The underlying geology and soils
of the properties greatly influence
the hydrology of the sites. The poor-
ly drained soils of the Ridgebury,
Leicester and Whitman complex
underlie most of the river channels,
riparian zones, and wetlands. These
soils and the Paxton and Montauk
complex (found in the wetland stand
in the Fitzgerald tract) have low
water permeability and a layer of
compacted till that will not permit
infiltration, even when the surface
and the subsoil become saturated.
Instead, the water will drain along
the topographic features and collect
in the drainage-ways and natural de-
pressions (Map 3.5).

In the Alice Newton Street Me-
morial Park water drains from the
highest points on the western side
into the Wepawaug River. On the
eastern side, water will seep and
accumulate in the depressions and
drainage-ways found at lower eleva-
tions along streams and in wetland
areas. In the Fitzgerald Tract, wa-
ter drains into the Wepawaug River
from higher elevations in the eastern
side. It also accumulates along the
river's riparian zone and in the lower
elevations and wetlands found in the
western side of the property. On the
southeastern corner of the tract, wa-
ter will accumulate and drain into an
on-site wetland (Map 3.4 and 3.5).
In both properties, the stands found
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Elevation
High : 160 m

Low : 65 m

Alice Newton Street
Memorial Park

Fitzgerald Tract

on these hydric soils have a species
composition that is compatible with
the wetter conditions of the sites
(L.H., rHd PDplH RvHrVtR►\ Dnd Dn Xn
dHrVtRr\ dRPLnDtHd b\ VpLFHbXVh,
VZHHt pHppHrbXVh, Dnd D vDrLHt\ Rf
fHrnV�.

Wetlands and riparian zones are
crucial to the integrity of the hydro-
logical resources in these properties.
Development in these areas could
cause erosion and sediment deposi-
tion in the Wepawaug River. This
could have water quality implica-
tions, as well as consequences for
the species that depend on such hab-
itats. Reduction of or damage to the
Wetlands and riparian zones could
also alter the flood regime of the riv-
er causing surrounding properties to
be more prone to flooding. For these
reasons, it is recommended that wet-
lands and riparian zones be protect-
ed: no development or construction
should be allowed on such sites.

Map 3.5 - Topography
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4.1. VEGETATION CLASSIFICATION

The Alice Newton Street Memorial Park and Fitzgerald Tract have diverse habitats for wildlife. The combination
of three distinct habitat types meadows, ephemeral and perennial wetlands, and forestland—provide a suitable
environment for a wide range of species. Classification at the gross level provides a simple framework for under-
standing the different functions and values of areas in ANSMP and the Fitzgerald. Descriptions of the importance

of and wildlife present in these various classes of vegetation follow.

4.1.1 MEADOWS

Meadow habitat type is found
in both properties. The small shrub
meadow in the middle of the Alice
Newton Street Memorial Park is
populated with old field cedar and
is a relic of the historical land use.
Woody shrubs and herbaceous plants
are used by wildlife for nesting,
escape cover, and nutrition (Tefft
2006). Over one hundred species of
birds, mammals, and reptiles utilize
this type of habitat. Some species
might be permanent residents, such
as the white-footed mouse (Pero-
myscus leucopus) and the black rat
snake (Elaphe obsoleta), while oth-
ers, such as turkeys (Meleagris gal-
lopavo) and red foxes (Vulpes
pes), might wander through while
foraging (Tefft 2006).

The Fitzgerald tract has a larger
grass meadow that currently houses
the community gardens and experi-
mental chestnut orchard. The open
parts of the meadow receive varying
amounts of mowing and exhibit a
range of the species diversity. Grass
meadows host a variety of plant and
wildflower species, which in turn
support diverse insect communities
(Tscharntke and Greiler 1995). Other
species which utilize grass meadows
include the meadow vole (Microtus
pennsylvanicus), meadow jumping
mouse (Zapus hudsonius), eastern
box turtle (Terrapene carolina), and
northern bobwhite (Colinus virgin-
/anus) (Rothbart and Capel 2006).

In addition to open fields, both
types of meadow areas provide edge

habitat where they abut forestland.
Edge matrix is a distinct commu-
nity type with its own microclimate,
distribution of resources, and set of
species interactions. The impacts of

edge effects cannot be generalized
across species; rather, the ecology of
each species interacts with the edge
environment to either promote or
diminish survival and reproduction
(Ries et al. 2004).
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4.1.2 WETLANDS

The properties contain three types
of wetland habitat: forested swamps,
vernal pools, and riparian zones.
Wetlands in Connecticut are pro-
tected by the 1972 "Inland Wetlands
and Watercourses Act" which regu-
lates and restricts activities impact-
ing wetlands via municipal inland
wetlands agencies.

Forested swamps are found in the
southeastern corner of the Fitzgerald
tract and the southwestern corner
of Alice Newton Street Memorial
Park (Stands 4 and 9). These areas
have perennially wet soils and are
inundated with standing water dur-
ing parts of the year. Dark, organic
soils provide many nutrients for
water-tolerant tree and shrub species
able to establish in these conditions.
Many birds, fish, and invertebrates
need swamp habitats to survive, and
many more species rely on the resi-
dent fauna for nutrition. The wood
duck (Aix sponsa) is one species
which requires forested swampland
(US EPA 2008).

Ephemeral watercourses and ver-
nal pools are found throughout the
property as a result of the uneven
topography and the geology of the
area (Stand 3). Many low lying ar-
eas are temporarily hydric following
rain storms. Areas which are more
seriously flooded in the spring are
seasonal water bodies known as ver-
nal pools. Because vernal pools are
temporary water bodies, fish popu-
lations are unable to establish. This
makes them ideal breeding habitat
for many species of amphibians as
egg masses and tadpoles avoid this
tyoe of predation. In fact, several
species require vernal pools to breed.
These are known as obligate vernal
pool species and include wood frogs
(Rana sylvatica), eastern spadefoot
toads (Scaphiopus holbrookii), spot-
ted salamanders (Anthystonia ���C�C���

�(�����0, marbled salamanders (Atn-
bystoina opacurn), and fairy shrimp
(Eubranchipus sp.) (CT DEP 2008).

The riparian zone is the area where
terrestrial habitat abuts aquatic habi-

tat. It extends into the terrestrial
ecosystem as far as it remains in the
aquatic ecosystem's zone of influ-
ence. This type of buffer exists along
all of the watercourses in the prop-
erties. Riparian vegetation stabilizes
stream edges, reduces erosion and
sedimentation, and helps regulate
the temperature of the aquatic eco-
system. Allochthanous inputs from
the riparian zones enhance stream
microstructure and habitat. Riparian
soils filter inputs such as contami-
nated runoff and play an important
role in maintaining the water quality
of the site. In addition, it is estimat-
ed that 90% of northeastern wildlife
species use riparian habitat in some
manner. Some species such as bea-
vers (Castor canadensis) are reliant
on riparian zones and their intrinsic
structural complexity. Other species
such as red foxes, coyotes (Canis la-
trans), and white-tailed deer (Odo-
coileus virginianus) use them as
travel corridors (Hodgman 2006).

U
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4.1.3 FORESTLAND

Upland forest is the most exten-
sive cover type found on the prop-
erties, comprising approximately
92 acres of ANSMP and 67 acres of
the Fitzgerald tract. Forests provide
many ecosystem services which are
important for humans (Notman et
al. 2006). First, the woody biomass
extracted from forests drives the
forest product industry. The produc-
tion and consumption of timber and
non-timber products (e.g., paper) is
an important domestic industry in
the United States. For example, the
United States produced approxi-
mately 25.1 million cubic meters
of sawn hardwood in 2007 while
consuming about 24 million cubic
meters of it (Howard and Westby
2007). Second, forests provide car-
bon sequestration. That is, plants
remove carbon dioxide from the at-
mosphere during photosynthesis. In
the context of global climate change
this service is becoming increas-
ingly important. The EPA estimated
that in 2004 United States forests se-
questered 11% of all United States
greenhouse gas emissions (US EPA
2006). Third, forest watersheds pro-
tect the quality of the water supply
by filtering contamination from the
water. Finally, forests provide areas
for aesthetic and recreational enjoy-
ment. This is evidenced by the ap-
proximately 640 million acres of

forestland available for recreation
in the United States (Notman et al.
2006). ANSMP and the Fitzgerald
tract contribute in their own way to
this total.

Woodlands are also home to many
species of wi Id ife, and various forest
attributes can make habitat more or
less suitable. Snags (standing, dead
trees) and den trees (live trees with a
cavity) are used by animals for nest-
ing, food, and shelter. Woodpeckers,
for example, excavate nests in dead
trees and forage for insects living
under the surface. The cavities ex-
cavated by woodpeckers and those
present in den trees provide excel-
lent shelter and nesting for secondary
excavators such as owls, swallows,
squirrels, raccoons, and opossums.
The average relative snag densities
in ANSMP and the Fitzgerald are
0.08 and 0.09, respectively. Another
structural attribute of the forest is
the presence of coarse woody de-
bris. Coarse woody debris refers to
fallen trees and branches on the for-
est floor. This type of material pro-
vides microhabitats for fungi, inver-
tebrates, small mammals, birds, and
reptiles. It also has an important role
in forest productivity, the geomor-
phology of streams and slopes, and
long-term carbon storage (Stevens
1997). The final structural feature of

forest important to wildlife is stone
ledges. Exposed rocky outcroppings
and ledges are excellent places for
reptiles including turtles and snakes
to bask. The northwestern corner of
Alice Newton Street Memorial Park
has extensive outcroppings of bed-
rock ideal for this purpose.

Trees and woody shrubs are the
primary vegetation in forests. To-
gether, they provide the food and
cover necessary to support wildlife.
Prevalent hard mast (nut) producing
trees found in the properties include
the oaks, hickories, and beech. Soft
mast (fruit) producing trees includ-
ing dogwood and black cherry occur
in low densities. Woody shrubs and
vines with soft mast found on the
properties include high- and low-
bush blueberry, Japanese barberry,
burning bush, greenbrier, maple-
leaved viburnum, Virginia creeper,
poison ivy, Oriental bittersweet,
privet, grape, and winterberry holly.
Despite the fact that Japanese bar-
berry, burning bush, privet, and Ori-
ental bittersweet are invasive spe-
cies, they are excellent sources of
food. In addition, the dense ground
cover of Japanese barberry is ideal
for ground-nesting birds and small
mammals, and burning bush and
Oriental bittersweet add vertical
complexity to the forest habitat.
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4.2. OBSERVED WILDLIFE SPECIES

Wildlife was not explicitly sam-
pled in the properties; rather, ad lib
observations of fauna were made
during the course of property assess-
ment. The following species were
observed on the properties:

Turkey vulture
sightings

occured on
multiple days

of field
assessment

Common name Scientific name Comments
Mammals Gray squirrel Sciurus carolinensis

Eastern chipmunk Tamias striatus

White-tailed deer Odocoileus virginianus Heavy browse in areas indicates large
population.

Virginia opossum Didelphis virginiana Found deceased.

Meadow vole Microtus pennsylvanicus Found deceased.

Coyote Canis latrans

Birds Pileated woodpeckers Dryocopus pileatu.s• Annual cavity excavation is an excellent
source of habitat for other cavity-dwelling
animals (Bonar 2000).

Downy woodpeckers Picoides pubescens

White-breasted nuthatch Sitta carolinensis

Turkey vulture Cathartes aura

Canada geese Branta canadensis Migratory.

Reptiles Eastern ribbon snake Thamnophis sauritus Prefers wetland or riparian habitat.

Amphibians Wood frog Rana sylvatica Obligate vernal pool species.

Spring peeper Pseudacris crucifer Facultative vernal pool species.

Table 4.1 - Wildlife Species Observed on the Properties

One of the spring peepers found in the wetlands
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This white-tailed deer was found in Alice Newton Street Memorial Park

4.3. POTENTIAL WILDLIFE SPECIES

The computer program NEWILD (Thomasma et al. 1998), developed by researchers associated with the United
States Forest Service, was used to generate a list of 278 potential species that could utilize the habitats found on
the two properties. Habitat characteristics were input into the program, which uses a matrix approach to relate
habitat attributes to wildlife species. The species output was then cross-referenced with the local ranges of wildlife
to determine which species are likely to occur in Woodbridge. A total of 111 species may utilize the properties (see

Appendix 3 for species list).
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4.4. INVASIVE SPECIES

Invasive plants are non-native
plants that cause detrimental en-
vironmental, economic, or public
health consequences. They are often
characterized by small seed mass,
short juvenile period, and short inter-
val between large seed crops. Typi-
cally they are vertebrate dispersed
(Rejmanek 1996). A high reproduc-
tive rate combined with the ability
to disperse wide distances—often
by the spreading of vegetative frag-
ments as well as seeds—means that
invasive species recruit very quickly.
In addition, they are usually able to
establish and flourish under a wide
variety of site conditions. The Con-
necticut Invasive Plants Council has
developed a list of non-native plants
that cause (or have the potential to
cause) environmental harm in mini-
mally-managed areas.

Invasive plants often crowd out
and outcompete native plants. Their
competitive advantage may derive
from taking advantage of mutualis-
tic fungi in their exotic range (Rich-
ardson et al. 2000) or experiencing
freedom from their native enemies
(Keane and Crawley 2002). The pres-
ence of invasive plants may damage
entire communities by altering eco-
system processes including nutrient
cycling, hydrologic regimes, and fire
regimes (Levine et al. 2003).

Most of the invasive plants in Al-
ice Newton Street Memorial Park
and the Fitzgerald tract are present
in high-impact areas such as along
trails and in the fields. Detailed de-
scriptions of the invasive species
found within the Alice Newton Street
Memorial Park and the Fitzgerald
tract are included in Appendix 4.

Pachysandra term inalis is one of the invasive species found in
Alice Newton Street Memorial Park and the Fitzgerald tract

21



}*?klice"NewtoR Str
MeUIOoUia I P r

Map 4.1 - Stands
The properties were divided into eleven stands, shown here with

stone walls

4.5. STAND DELINEATION

A stand is a parcel of land charac-
terized by its relatively uniform bio-
physical characteristics. Stand de-
lineation stratifies the landscape at a
gross level so that more subtle varia-
tion can be detected during sampling.
It creates tractable management
units and generates an ecologically-
relevant framework for discussing
the different areas of the properties.
The process of stand delineation oc-
curred in two steps. First, aerial pho-
tos from the Connecticut DEP were
analyzed for features such as stone
walls, wetland features, and conifer-
ous species. These photos were input
into ArcGIS and overlaid with data
on landform characteristics such as
soils, bedrock, topography, and hy-
drology. The properties were initially
parsed into stands on the basis of this
information. Next, stand boundaries
were extensively ground truthed.
This entailed walking the properties
and observing the landscape in order
to see if the boundaries predicted
by physical traits were grounded in
biological evidence. Stand bound-
aries were adjusted as necessary to
reflect the reality of the forest struc-
ture and to distinguish more subtle
features of the landscape that were
not detectable by landform analysis
alone. The properties were divided
into eleven stands at the completion
of this process (Map 4.1).
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Stratified random sampling was
used to sample the Alice Newton
Street and Fitzgerald Tracts. Stands
were delineated to determine strati-
fication based on historic aerial
photographs and rapid field assess-
ment. A 66' x 66' grid was overlaid
on the delineated site map. Sixty-six
vertices were randomly chosen as
plot centers using Hawth's Analy-
sis Tools for ArcGIS (Beyer 2004).
1/20th acre fixed radius plots (ra-
dius=26.3') were used for overstory
sampling and smaller 1/1000th acre
square plots (side=6.6') were used to
sample the understory. See Appen-
dix 5 for the data sampling sheet.

4.6.1 OBSERVATIONAL DATA

Stand development stage and cov-
er type were assessed qualitatively
before beginning quantitative mea-
surement. Presence and abundance
of invasive species were noted.
Wildlife, potential wildlife habitat,
and indicators such as scat, tracks,
nest, and browse were recorded.
Consideration was also given to hu-
man use of the property. In each plot,
the feasibility for conservation, trail
placement or increased recreation
was evaluated.

4.6. SAMPLING DESIGN

Map 4.2 - Sampling Sites
Sixty-six sites were randomly selected and sampled across the two properties
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4.6.2 OVERSTORY SAMPLING

Overstoiy data was collected
within each 1/20th acre fixed plot.
Each tree with a diameter at breast
height (DBH) over 4" was identified
and recorded. DBH for each tree was
measured to the nearest inch using a
Biltmore stick. Height was measured
for the two trees with the largest
DBHs using the stick-eye method.
Dead trees were classified as snags
(DBH greater than or equal to 10",
unless clear signs of wildlife use
were observed) and live trees with
cavities were noted as den trees. Vis-
ible signs of habitation by wildlife,
such as bird nests or raccoon holes,
were recorded. Pathogens impacting
tree health were also noted, such as
hemlock wooly adelgid, beech bark
disease, or gypsy moth infestation.

4.6.3 UNDERSTORY SAMPLING

Understory data was collected
in a smaller 1/1000th acre square
plots located at the center of each
fixed plot. Species and correspond-
ing percent cover were recorded by
percent cover classes (0, 1, 5, 10, 25,
50, 75, 90, 95, 99, 100%) beginning
with the least cover species. Special
note was made of indicator, invasive
and unique species. Regeneration of
tree species and woody shrubs were
also measured within this smaller
plot. Seedlings (greater than I ft
and less than 4.5 ft) and saplings
(greater than 4.5 ft and less than 4"
DBH) were classified by species.
Coarse woody debris was measured
for each circular fixed plot along a
52"6' north-south transect beginning
at the plot center. At each intersec-
tion, the diameter was measured and
binned according to size class (2-4",
4-10", over I 0"). Meadow areas on
the properties were assessed quali-
tatively. Observational data focused
on identifying invasive, indicator,
unique or sensitive species. The po-
tential for forest encroachment on
the meadows was also noted.
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5.1 STAND OVERVIEW

Woodbridge has a diversity of
habitats. There are a variety of up-
land, wetland and meadow stands in
both Alice Newton Street Memorial
Park and the Fitzgerald tract.

In Alice Newton Street Memorial
Park there are three upland stands
(Stands 1, 2 and 5). Sugar maple is
an important component in all these
stands, with black birch also preva-
lent in Stands 2 and 5. Oaks are pres-
ent in all of the Alice Newton Street
Memorial Park stands, forming
an especially important part of the
canopy in Stand 5. Stand 3 is much
wetter than the upland stands and
has been classified as a Red Maple
Seepage Slope. This stand has many
small streams. The diverse species
mix along these riparian corridors
is important for wildlife and should
be protected. Stand 4 is the wettest
stand in Alice Newton Street Memo-
rial Park. This swampy area is domi-
nated by red maple and other wet-
lands species. The final stand (Stand
12) is a meadow located in the center
of the property.

The Fitzgerald tract has much
more open meadow than Alice New-
ton Street Memorial Park, provid-
ing valuable wildlife habitat (Stand
13). The property also has a range of
wet and dry habitats. Stands 8 and 9
are the wettest stands, dominated by
wetlands area. The canopy in these
stands is patchy where standing wa-
ter is deepest. Stand 7 also has fewer
wet areas. While depressions in the
uneven topography form vernal
pools, small hills provide drier habi-
tat. The remaining stands (Stands 6,
10, and 11) provide upland habitat.
Streams running through these areas
create a few small wetlands as well
as important riparian habitat.

While many of the stands share
similar characteristics, species com-
position and land use history vary

between them. Stand are classified
according to the following informa-
tion:

5.1.1 STAND DIAGRAM

Stand diagrams visually capture
forest composition. Their purpose is
to provide a general idea of dominant
trees in the stand, as well as their rel-
ative heights and frequencies. Trees
are represented schematically to aid
differentiation between species. Spe-
cies of importance are represented in
the diagram. Not all species present
in the stand are represented.

5.1.2 STAND DESCRIPTION

This text outlines the multiple
aspects of stand structure and is di-
vided into various sections. First,
Stand History is presented where it
is known or has been inferred, along
with stand ages. Stand ages were
collected by taking cores from large
trees in the stand and counting their
rings. Next, forest structure is dis-
cussed. The Canopy section presents
information such as height and di-
ameter on the species most prevalent
in the forest canopy. The Subcanopy
section provides similar information
for the smaller trees in the stand.
This information is often indicative
of future stand composition as the
subcanopy will become the canopy
in the future. The Understory sec-
tion addressed ground cover in the
stand, highlighting important spe-
cies. Species biodiversity and spe-

cies equitability indicators are im-
portant measures of the total species
present in the understory and the
relative prevalence of each. These
numbers were calculated following
the Shannon-Weaver method. Final-
ly, the Invasives section provides a
overview of invasives present in the
stand. Further information on inva-
sives can be found in Section 7.2.1
and Appendices 4-7.

5.1.3 IMPORTANCE VALUE
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Importance values for each species
were calculated based on relative
basal area, relative density, and rela-
tive frequency. Importance values
are represented as percentages. As
importance values take into account
basal area, density, and frequency,
they do not convey information about
the size or distribution of a species.
Two species can be represented very
differently within a stand, but have
similar importance values. For ex-
ample, a few large oaks within the
stand may have the same importance
value as more frequent but smaller
black birch. All species sampled are
represented in the pie chart.

5.1.4 DIAMETER AT BREAST

HEIGHT DISTRIBUTION (DBH)

This chart displays the density of
trees in each diameter class. Within
each class, major species are repre-
sented with different colors. All oth-
er species are included in the "other"
category. Diameter classes represent
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tree diameters binned into 4" groups.
For example, the 8" diameter class
contains trees with diameters of
4-8", while the 16" class represents
trees with 12-16" diameters. Trees
with diameters under 4" were not
measured in overstoly plots.
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5.1.5 TABLE

The table presents important
stand metrics which are useful for
comparison between stands. It lists
the size of the stand in acres, the
number of plots in the stand, and the
percentage of area sampled. In some
stands a smaller percentage of the
stand was sampled. The higher the
percentage sampled, the more likely
the data will accurately represent the
stand. The stand basal area and the
stem density are also listed. Stand
basal area, the cross-sectional area
of trees measured at breast height
per acre, expresses the degree to
which an area is covered in trees.
Stem density, on the other hand, ne-
glects tree size and measures only
the frequency at which different spe-
cies occur in the stand.

Four metrics exist for understory
comparison. Biodiversity and equity
indicators quantify existing under-
story species. Regeneration density
measures the number of seedlings
and saplings per area. Relative snag
density is an indicator of wildlife
habitat. Snags, dead trees which
remain standing, provide valuable
wildlife habitat.
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STAND 1: HEMLOCK
Location - This stand is located in
the southeasternmost corner of Alice
Newton Street Memorial Park. To the
north it borders an older forest stand.
On all other sides it is bounded by
private property with well-marked
boundaries.

History - This area used to be open
pasture, abandoned around 70 years
ago. Large wolf oak trees with their
wide spreading crowns indicate that
this area was once open. The forest
has since grown up around them.
When abandoned, the first trees to
colonize the field were old field pine.
This early successional species has
since been overtopped and replaced
by a canopy of ash and tulip poplar.
Shade tolerant hemlock are found in
the subcanopy. These trees have suf-
fered from an attack of wooly adel-
gid, which likely began in the 1980s.
The infection was later stifled, per-
haps by an unusually cold winter.
Currently the trees have about half
their foliage. Spruce and yew were
underplanted in the subcanopy 30-
40 years ago. The motivation for this
underplanting may have been to cre-
ate a visual buffer between the main
trail and nearby houses.

Canopy - Emergent ash and tulip
dominate the canopy with impor-
tance values of 17% and 12% re-
spectively (Fig 5.1). The ash has an
average height of 100 ft, while the
tulip poplar has an average height
of 120 ft. Occasional wolf oaks are
present in the stand with an aver-
age height of 100 ft. Yellow birch is
prevalent along riparian zones in the
stand, with an importance value of
10% (Fig 5.1).

Subcanopy - Sugar maple and beech
dominate the subcanopy. Competi-
tion between the two creates a mo-
saic of the species rather than an
even distribution. Hemlock, spruce,
and yew are also present in the sub-

canopy. Sugar maple is the most nu-
merous species, accounting for 50%
of 8"stems (Fig 5.2). Beech has an
importance value of 15% (Fig 5.1).
This figure may underrepresent the
predominance of beech in this stand
as many beech stems had a DBH of
less than 4" and only trees with a
DBH above 4" were considered for
importance value calculations. Ad-
ditionally, the clonal nature of beech
causes it to grow in clumps, which
are more difficult to represent ac-
curately given the small number of
sample plots.

Understory - This stand is the least
diverse in Alice Newton Street Me-
morial Park. Dominated by spice-
bush, it has the low species equi-
tability of 0.94 (Table 5.1). The
understory also contains Canada
mayflower and white wood aster.

Regeneration - Beech is the only
species regenerating in this stand.
In the future, beech will gain impor-
tance within the stand. When current
subcanopy beech become part of the
canopy, they will shade out other
species. Only shade-tolerant beech
will be able to regenerate, eventually

leading to the development of a pure
beech stand.

Wildlife Habitat Potential - This
stand is heavily browsed, indicat-
ing heavy use by the deer popula-
tion. It has extremely stony soil with
small boulders distributed across the
ground which are ideal basking loca-
tions for reptiles. The relative den-
sity of snags is 0.09 (Table 5.1), and
there is a large amount of fine woody
debris. Much of the stand is dry ex-
cept for a main riparian corridor.

Invasives - Burning bush, privet
and barberry, as well as a few Nor-
way maples, occur alongside trails.
Within the forest, invasives are not
a major problem. Invasives may be
found along the trails because of dis-
turbance and unintentional spread-
ing by people and dogs.
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Figure 5.1 - Importance Values
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Table 5.1 - Important Stand Values

Stand
Number

Stand
Area
(acres)

Number
of Plots

Percent
Sampled

Average
Tree/
acre

Average Stand
Basal Area
(ft'-/acre)

Regen-
eration
Density

H Value
(Diver-
sity)

J Value
(Equita-
bi I ity)

Snag
Relative
Density

1 21.3 6 1.41 137 125 2000 2.�� 0.�44 0.0�

Black oak
White oak 	 4%

17%

Black birch
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STAND 2: STEEP SLOPE
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Location - This forest is located in
the northwesternmost corner of Al-
ice Newton Street Memorial Park.
To the east this stand transitions into
a wetter red maple stand. On all oth-
er sides the property is adjacent to
private property with poorly marked
boundaries. Land within this stand
belongs to both the Woodbridge
Land Trust and the Woodbridge Park
Association.

Hydrology & Geology - This stand
lies on a steep slope with the highest
elevation along the western bound-
ary of the property. The hill slopes
down to the Wepawaug River run-
ning north-south through the prop-
erty. Wepawaug Falls are located in
this stand. The geology west of the
stream is significantly different from
other areas of the property. The till is
much shallower with many exposed
bedrock outcroppings. The main
stream is confined by the underly-
ing bedrock geology, and as a result
does not fan out as it does further
downstream. A few small streams
run down the hill in rocky channels
to feed into the main watercourse.

Canopy - Oak and black birch form
the canopy. Black birch makes up

)40 rice mut s vr ,
RicitcH

38% of the 8" trees sampled and
47% of the 12" trees sampled, with a
stand importance value of 27% (Fig.
5.3). These trees range in height
from 70-100 ft. In the many riparian
zones indicator species such as yel-
low birch are also present.

Subcanopy - The subcanopy is
dominated by competing beech and
sugar maple. Sugar maple has a
stronger presence, with a stand im-
portance value of 22% (Fig. 5.3).
True understoty tree species such
as witchhazel and hophornbeam are
present in this stand.

Understory - The understory is fair-
ly diverse, consisting mostly of win-
tergreen, maple-leaved viburnum,
and grass species. Tree clubmoss
and highbush blueberry are also
well-represented

Regeneration - Sugar maple is the
only species regenerating in this
stand.

Wildlife Habitat Potential - Large,
rocky outcroppings; a high density
of snags (0.12) and coarse woody
debris (Table 5.2); and thick barber-

O.()
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oak.

ry cover make this stand an excellent
habitat for a variety of wildlife. Rep-
tiles including lizards, turtles, and
snakes can bask on the exposed bed-
rock; cavity nesting birds and mam-
mals can build homes inside dead
trees and logs; and ground-nesting
birds and small mammals can find
refugia beneath the thorns of the
barberry. Native high bush blueberry
provides soft mast for consumption
by wildlife. The steep slope and lack
of trails likely minimizes  human dis-
turbance in the area allowing wild-
life to thrive here.

Invasives - Large areas are densely
thicketed with Japanese barberry.
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Table 5.2 - Important Stand Values

Stand
Number

Stand
Area
(acres)

Number
of Plots

Percent
Sampled

Average
Tree/
acre

Average
Stand Basal
Area (ft 2/acre)

Regen-
eration
Density

H Value
(Diver-
sity)

J Value
(Equita-
bility)

Snag
Relative
Density

2 30.0 8 1.33 133 119 1667 3.07 .955 0.12
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STAND 3: RED MAPLE SEEPAGE

mve.

Location - This large red maple for-
est is located in the northeastern cor-
ner of Alice Newton Street Memo-
rial Park. To the south it is bounded
by old stone walls which delineate it
from an older forest stand. Its north-
west corner is also delineated by old
stone walls. To the north and east
the property lies adjacent to private
property with well marked boundar-
ies.

Hydrology - This stand is charac-
terized by many small meandering
streams which fan out over the gen-
tly sloping landscape.

Overstory - The canopy in this
stand reflects the wet conditions. It
is primarily composed of red ma-
ple, including both wolf red maple
and second growth red maple. The
wolf trees have an average height of
110 ft, while the second growth red
maple heights range from 60 to 90
ft. The plots sampled indicate that
red maple has an importance value
of 15% (Fig. 5.5). However, this is
likely an underrepresentation of the
dominant species. This discrepancy
may be due to random placement of
plots in drier hummocks rather than
lower, wetter areas. Additional error
may be attributed to initial difficul-
ties in maple species identification.

5ed 	 lose

Sugar maple and black birch are also
found in the canopy. Data collected
by coring dominant canopy trees
indicate that the stand is around 90
years old. The stand contains many
riparian zones in which indicator
species such as yellow birch and
musclewood can be found.

Subcanopy - Sugar maple and black
birch dominate the subcanopy with
an average height of 60 ft. As the
subcanopy grows, sugar maple and
black birch will play increasingly
important roles in the forest. How-
ever, as red maple is so well suited to
this habitat, it will continue to domi-
nate the stand.

Understory - The diversity of un-
derstory species is greatest in this
stand. The species evenness is fairly
low, however, with the understory
dominated by New York fern, Japa-
nese barberry, spicebush, and sedge
species. The moist soil provides a
good habitat for fern species: New
York fern, hay scented fern, cinna-
mon fern, and Christmas tree fern
are all found in this area.

Regeneration - Beech and sugar
maple are the dominant regeneration
species. There is also some birch re-
generation.

Invasives - Invasives are a major
component of the understory in this
stand. Large areas are densely thick-
eted with barberry. Burning bush is
very common along the trails.

r-eA
	 ble,ck

PActiAe	 r"orlf

Wildlife Habitat Potential - This
stand is heavily browsed. Many
streams course through the stand
generating a significant amount of
riparian habitat. This stand has the
lowest density of snags compared to
any other in the properties (0.03) (Ta-
ble 5.3). Species which would other-
wise utilize the riparian habitat for
foraging, such as raccoons, might be
deterred by lack of den trees. Dense
thickets of Japanese barberry in the
northern portions protect those areas
from white-tailed deer as they gen-
erally find it unpalatable (Ehrenfeld
1997).
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Table 5.3 - Important Stand Values

Stand
Number

Stand
Area
(acres)

Number
of Plots

Percent
Sampled

Average
Tree/
acre

Average Stand
Basal Area
(ft2/acre)

Regen-
eration
Density

I-1 Value
(Diver-
sity)

- Value
(Equita-
bi I ity)

Snag
Relative
Density

3 40.2 11 1.37 131 105 2222 3.07 0.953 0.03
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STAND 4: RED MAPLE SWAMP

Location - The red maple swamp is
located on the southwestern side of
Alice Newton Street Memorial Park.
Its interior eastern boundary is delin-
eated by the hydrology of the area.
The western boundary borders pri-
vate property. A large portion of the
western boundary is marked by old
stone wall, but other segments of the
boundary are not clearly marked.

Topography & Hydrology - This
stand is wet and swampy. Multiple
streams run north-south through this
stand. The generally flat topography
causes the streams to fan out into
many small channels. On a smaller
scale hummocks create drier ele-
vated areas and wet, muddy depres-
sions. Many small streams connect
the different wetlands.

Overstory - The canopy is a single
layer which is much lower than the
canopy in the neighboring forest.
The waterlogged soils make it dif-
ficult for trees to grow strong root
systems. As a result, large trees are
more likely to blow over. The stand
has an especially high concentra-
tion of smaller trees with over 100
stems per acre in the 12" size class

(Fig. 5.8). Most other stands have
less than half the density in this size
class, with counts per acre under 50.
There are very few large trees; only
one tree sampled was over 20". Red
maple dominates the stand, with an
importance value of 23%. The occa-
sional wolf red maple has an average
height of 80 ft and serves as a seed
source for younger red maples in the
stand. Large red maple trees have
ages between 80 and 95 years old.
Younger red maples make up 46%
of the sampled 12" size class (Fig.
5.8) and have an average height of
60 ft. Ash and tulip poplar are emer-
gent species. Elm, black birch, yel-
low birch, and sugar maple are also
present in the canopy. Tree cores in-
dicate that the majority of these spe-
cies are younger, between 45 and 60
years old. There is also a significant
presence of red oak in the canopy,
which accounts for 50% of the 16"
size class (Fig. 5.8). Beech domi-
nates the 8" size class, accounting
for 44% of 8" trees sampled.

Understory - Spicebush is prevalent
in this stand. Three-lobed violet, tree
clubmoss, and grass species are also
well-represented in an even species
distribution. The species evenness is

greatest in this stand, with a value of
0.98 (Table 5.4).

Regeneration - White ash was the
dominant species sampled among
seedlings and saplings. There was
also some red maple regeneration.

Wildlife Habitat Potential - Forest-
ed swampland provides good habitat
for some reptiles and many amphib-
ians. Connecticut is home to thirteen
species of salamanders and ten spe-
cies of frogs. Several of these spe-
cies exploit this type of habitat. The
extensive windfall generates coarse
woody debris, but very few snags
(relative density of 0.04) remain
standing due to the unstable, shal-
low rooting (Table 5.4). The coarse
woody debris decays quickly in the
swampy environment.
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Table 5.4 - Important Stand Values
Stand
Number

Stand
Area
(acres)

Number
of Plots

Percent
Sampled

Average
Tree/
acre

Average Stand
Basal Area
(fC/acre)

Regen-
eration
Density

I-1 Value
(Diver-
sity)

- Value
(Equita-
bility)

Snag
Relative
Density

4 13.1 5 1.91 200 144 3000 2.89 0.981 0.04
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STAND 5: OLD OAK FOREST

Location - This forest is located in
central eastern Alice Newton Street
Memorial Park. To the north, south
and west it borders other stands. The
eastern side is adjacent to private
property. The boundary is very clear-
ly marked by the boundary trail.

History - This stand has been for-
ested for much longer than the other
stands on Alice Newton Street Me-
morial Park. The lack of wolf trees
indicate that this land was not grazed
recently. This forest has a nearly uni-
form large oak canopy at least 80
years old. Oak cores indicate that
some canopy trees are over 110 years
old. Since then, pole black birch (4-
10") have filled in gaps where dis-
turbances have occurred.

Canopy - The canopy is dominated
by large old oaks with an average
height of 100 ft and a stand impor-
tance value of 12% (Fig. 5.9). Pole
black birch is also present in the
canopy with an importance value of
19% (Fig. 5.9). It is especially domi-
nant in areas where the canopy was

disturbed. Birch makes up 37% of
8" trees and 62% of 12" trees (Fig.
5.10). Pole black birch in this forest
has an average height of 80 ft. Hick-
ories are also present in the canopy
with a net importance value of 13%.
Mockernut, pignut and shagbark
hickory are all represented.

Subcanopy - Sugar maple and beech
dominate the subcanopy.

Understory - Burning bush and ma-
ple-leaved viburnum are important
in the understory. The species rich-
ness and evenness are both relatively
high in this stand, with hay-scented
fern, spicebush and winterberry hol-
ly also appearing.

Regeneration - There is very little
regeneration in this stand. Some
shade-tolerant white pine seedlings
were found.

Wildlife Habitat Potential - This
stand has a high relative snag and
den tree density (0.12) and an aver-

age amount of coarse woody debris.
The stand is relatively dry, lacking
any significant riparian corridor.
Thick barberry ground cover in-
creases the browsing pressure on
other woody shrubs in the stand. The
oaks and hickories generate plentiful
quantities of hard mast. The abun-
dance of snags and den trees likely
attracts species such as flying squir-
rels, owls, and bats.

Invasives - Japanese barberry grows
in dense thickets in this stand.
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Table 5.5 - Important Stand Values
Stand
Number

Stand
Area
(acres)

Number
of Plots

Percent
Sampled

Average
Tree/
acre

Average Stand
Basal Area
(ft'/acre)

Regen-
eration
Density

H Value
(Diver-
sity)

J Value
(Equita-
bility)

Snag
Relative
Density

5 15.0 5 1.67 204 116 Negligible 2.82 0.974 0.12
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STAND 6: BLACK BIRCH, TULIP POPLAR & OAK

Location - This stand wraps around
the northern and western areas of the
Fitzgerald Tract. To the north and
west it is bordered by private prop-
erty with an unmarked boundary.
Much of the interior edge is bounded
by the meadow and community gar-
dens. The northeast corner is delin-
eated by an old stone wall separating
it from a much younger forest. The
southeastern boundary is less clearly
defined as the stand transitions into
a similar old forest stand dominated
by tulip poplar and oak.

History - An old uniform canopy
and lack of wolf trees suggests that
this stand has been forested for much
longer than many other stands in the
Fitzgerald tract and Alice Newton
Street Memorial Park. Cores from
canopy birch and oak trees indicate
the stand is approximately 80 years
old. This stand developed out of
open pasture land which may have
been partially abandoned. Many
trees in this stand have holes and
scarring at their base. Wound tissue
indicates that the pasture was burnt
periodically to keep the area open for
grazing. Coppiced trees, when many
stems grow out of a single stump,
also indicate clearing. These trees
may have been cut for fuelwood in
the past. The northeastern corner
of the stand is delineated by an old
stone wall. Wolf sugar maples grow-
ing along the wall serve as the seed
source for a cohort of younger sugar
maples in this area of the stand.

Hydrology - The topography slopes
downwards along the western bor-
der of the stand causing a wetter
area. A stream also runs parallel to
the northern boundary of the stand.
In these wet areas, riparian species
such as musclewood, elm and yel-
low birch are prevalent.

Overstory - This stand has an old,
uniform canopy of black birch. Tulip

poplar and oak are also prevalent in
the canopy. Black birch accounts for
43% of the 16" size class (Fig. 5.12),
with an average height of 110 ft.
Emergent tulip poplar are present in
the canopy with an average height of
120 ft. Oak (primarily red) forms an
important component of the canopy.
With an average height of 110 ft, red
oaks make up 50% of the 20" size
class (Fig. 5.12). Ash is also present
in the canopy.

Subcanopy - Sugar maple domi-
nates the subcanopy with an impor-
tance value of 25%. It accounts for
66% of the sampled 8" size class
and 35% of the 12" trees (Fig. 5.12).
Beech also plays an important role
in the subcanopy and has an average
height of 50-60 ft. The understory is
very open, due in part to shade from
dense beech cover.

Regeneration - Black birch and
beech are the primary recruitment
species with very few seedlings or
saplings of other species. Due to the
low recruitment rates in the stand
and the clonal nature of beech, beech
will eventually dominate the stand.

Understory - Maple-leaved vibur-
num dominates this stand. As a re-
sult, this stand has the lowest species

equitability (0.93) of either Fitzger-
ald or Alice Newton Street Memo-
rial Park (Table 5.6). Burning bush
and spicebush are also important.
Shadbush, winterberry holly, downy
arrowwood, and silvery glade fern
are also present.

Wildlife Habitat Potential - This
stand consists mostly of dry, for-
ested upland with some riparian and
wetter habitat occurring along the
boundaries. Snags occur at very low
density (0.04). There is almost no
dead and down debris (Table 5.6).
There is very little groundcover or
woody shrubs in the understory lim-
iting the amount of forage and shel-
ter available. These features make
this relatively poor wildlife habitat.

Invasives - Along the northern bor-
der multiple garden species such as
pachysandra form large creeping in-
vasive mats in the forest adjacent to
homes.
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Table 5.6 - Important Stand Values

Stand
Number

Stand
Area
(acres)

Number
of Plots

Percent
Sampled

Average
Tree/acre

Average Stand
Basal Area
(ft2/acre)

Regen-
eration
Density

H Value
(Diver-
sity)

J Value
(Equita-
bility)

Snag
Relative
Density

6 43.9 8 0.91 173 149 3200 2.78 0.927 0.04
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STAND 7: OLD FIELD RED MAPLE & CEDAR

Location - This stand is located
in the northwestern corner of the
Fitzgerald tract. The northernmost
boundary is a main road with a trail
access point. The remainder of the
boundaries border private homes or
forest. These boundaries are all ei-
ther unmarked or poorly marked. In
the southeast corner of the stand, the
topography begins to slope upward.

History - The stand is united by its
common history of anthropogenic
modification. At one point this was
likely more homogeneous forested
wetland. It was later drained and
cleared as a pasture. Remains of this
drainage system are visible as eroded
channels. The topography was fur-
ther altered when soil was removed
from large borrow pits. This soil was
likely used to improve and elevate
the road above the wetland.

Topography & Hydrology - The
topography has many mounds and
depressions which defines the sur-
face hydrology. Seasonally inun-
dated depressions create a network
of vernal pools. Others are flooded
year round. Many of these wetlands
abut streams.

Overstory - In wet areas, red maple
dominates the overstory. Old-field
red maple is present along with a
younger cohort which makes up
31% of 8" trees (Fig. 5.14). Sas-

safras, ash, shagbark hickory and
emergent tulip poplar are also found
in the canopy. In riparian zones, spe-
cies such as elm and yellow birch
persist. Older trees have an average
age of 70 years. Large grapevines
growing up these older trees indi-
cate that these trees originally grew
in a meadow. Younger trees began
to grow in around 50-60 years ago.
The subcanopy is very dense, with
over 140 stems per acre in the 8"
size class. This is the highest 8" stem
count of any stand sampled.

Atop the drier, elevated features,
there are pockets of old-field red
cedar. These account for II% of 8"
trees and 7% of 12" trees at the stand
level (Fig. 5.14). However, these
trees are clustered on drier soils.
Red cedar is an early successional
species which grew in 50-60 years
ago and has now been overtopped
by the hardwood forest. A shade-
intolerant species, most of the red
cedars are dying. In the future, sugar
maple will become increasingly im-
portant in these upland areas. They
currently account for 33% of 12"
trees and 77% of 16" trees sampled
(Fig. 5.14).

Understory - The understory diver-
sity is relatively high. However, the
equ itabi ity of species is much lower,
with spicebush and skunk cabbage
dominating the forest floor. Moun-

tain laurel and Japanese barberry are
also present.

Regeneration - The dominant re-
generation species are sugar maple
and white ash. Beech and elm seed-
lings were also found.

Wildlife Habitat Potential - This
stand contains vernal features em-
bedded in a mosaic of upland and
wetland habitat. Vernal pools are
critical habitat types for obligate spe-
cies and make this stand very valu-
able. There is an extensive presence
of mast-producing invasives. Native
shrubs such as high-bush blueberry
are also represented. The density of
snags (0.09) and amount of coarse
woody debris is about average.

Invasives - Invasives are abundant.
Barberry dominates the understory
and is concentrated in scattered
dense thickets. Burning bush is also
a major component of the landscape,
particularly along the trail leading
into the park. Invasive Norway ma-
ple trees are found along the trail.
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Table 5.7 - Important Stand Values
Stand
Number

Stand
Area
(acres)

Number
of Plots

Percent
Sampled

Average
Tree/
acre

Average
Stand Basal
Area (ft 2/acre)

Regen-
eration
Density

H Value
(Diver-
sity)

J Value
(Equita-
bility)

Snag
Relative
Density

7 14.7 9 3.07 251 132 1500 3.22 0.955 0.08
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STAND 8: WETLAND

Location - This wetland stand is lo-
cated in the southwesternmost corner
of the Fitzgerald tract. It is bounded
by a road along the southwestern
side and borders poorly marked pri-
vate property on the northern and
eastern sides. It connects to the rest
of the Fitzgerald tract in its north-
eastern corner. There the topography
slopes upward towards a drier forest
stand.

Canopy - The young, single-layer
canopy varies with the hydrology. In
the wettest areas the canopy is low
and open. The stand has extremely
low stem counts for larger trees,
with 20 stems per acre in the 12" size
class and less than 10 stems per acre
for all classes 16" and above (Fig.
5.16). The relatively open canopy is
largely composed of red maple and
tulip poplar. Basswood, elm, sugar
maple, and black birch are also pres-
ent. Red maple dominates the stand

with an importance value of 37%. It
accounts for 54% of 8" and 100%
of 12" trees sampled. The tallest
red maple trees have heights rang-
ing from 90- 100 ft. Tulip poplar, an
emergent canopy species, has an av-
erage height of 110 ft.

Understory & Invasives - The spe-
cies evenness in this stand is greater
than in any other, with a value of
0.98 (Table 5.8). However, most of
the well-represented species are in-
vasives, including multiflora rose
and Japanese barberry. Spicebush
and American willowherb are also
present.

Regeneration - The primary regen-
eration species is red maple.

Wildlife Habitat Potential - This
stand is quite small and extreme-
ly open. There is some barberry

groundcover, but herbs are grasses
are more dominant. There are not
many standing snags (density of
0.06) (Table 5.8), which is related
to the high number of large, fallen
logs. The small size of the stand and
its adjacency to the road likely I im it
the amount of wildlife usage in the
stand.
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Figure 5.16 - DBH Distribution
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Table 5.8 - Important Stand Values
Stand
Number

Stand
Area
(acres)

Number
of Plots

Percent
Sampled

Average
Tree/
acre

Average Stand
Basal Area
(ft2/acre)

Regen-
eration
Density

H Value
(Diver-
sity)

J Value
(Equita-
bility)

Snag
Relative
Density

8 3.44 2 2.91 180 89 1000 2.66 0.968 0.06
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STAND 9: SWEET PEPPERBUSH WETLAND AND SWAMP

cY?ec�i
pyCf bU
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m le

Location - 7Kis OaUge weWOaQG aQG
swamS is OocaWeG iQ WKe souWKeasW
eUQ coUQeU oI WKe )iW]geUaOG 7UacW.
7Ke sWaQG is EouQGeG Ey a UoaG Wo
WKe easW. 7o WKe QoUWK iW is EoUGeUeG
Ey a SaUkiQg OoW, seasoQaO ouWGooU
ice UiQk, aQG meaGow. 3UiYaWe SUoS
eUWy EoUGeUs WKe sWaQG Wo WKe souWK.
7Ke wesWeUQ eGge oI WKe sWaQG is
maUkeG Ey a sWoQe waOO.

Hydrology - 7Kis sWaQG is cKaUacWeU
i]eG Ey a QeWwoUk oI YeUQaO SooOs,
weWOaQGs aQG swamSs. MoisW soiOs
aUe IouQG iQ eYeQ WKe "GUiesW" aUeas.
7Ke siWe Kas YeUy SooU GUaiQage Gue
Wo iWs IOaW WoSogUaSKy. /ocaO YaUia
WioQs iQ WoSogUaSKy aOOow UaiQwaWeU
Wo accumuOaWe iQ smaOO GeSUessioQs,
IoUmiQg a QeWwoUk oI YeUQaO SooOs.
WeWWeU aUeas aUe iQuQGaWeG yeaU
UouQG OeaGiQg Wo aQaeUoEic soiO coQ
GiWioQs. IQ WKe weWWesW aUeas WKe caQo
Sy is Oow aQG QoQ�uQiIoUm, cUeaWiQg
smaOO SaWcKes oI oSeQ weWOaQGs.

Canopy - 5eG maSOe GomiQaWes WKe
caQoSy wiWK aQ imSoUWaQce YaOue oI
�2� ()ig. �.���. IW Kas aQ aYeUage
KeigKW oI 80��0 IW aQG makes uS aS
SUo[imaWeOy 60� oI WUees iQ WKe �2",
�6" aQG 20" si]e cOasses ()ig. �.�8�.
7Ke oOGesW UeG maSOe coUeG was oYeU

�00 yeaUs oOG. SeYeUaO oak sSecies
aUe aOso SUeYaOeQW iQ WKe caQoSy, aQG
WogeWKeU KaYe aQ imSoUWaQce YaOue oI
��� ()ig. �.��� aQG aYeUage KeigKW
oI ��0 IW. 7Kese oaks UaQge iQ age
IUom �0 Wo �0 yeaUs oOG. EOm is aOso
SUeseQW iQ WKe caQoSy.

7Uee KeigKWs aUe sigQiIicaQWOy UeGuceG
iQ WKe weWWesW aUeas wKeUe sWaQGiQg
waWeU is SUeseQW yeaU UouQG. IQ WKese
aUeas, WUees caQ oQOy suUYiYe oQ smaOO
eOeYaWeG Kummocks. E[WUemeOy weW
soiOs OeaG Wo UeGuceG sWaEiOiWy oI
WUee UooWs, makiQg WUess moUe OikeOy
Wo EOow oYeU GuUiQg seYeUe sWoUms.
SucK caQoSy GisWuUEaQces aOOow iQ
cUeaseG suQOigKW, SUoYiGiQg oSSoU
WuQiWy IoU UegeQeUaWioQ. 7Kis KigK
IUequeQcy oI GisWuUEaQce OoweUs WKe
aYeUage age oI WKe caQoSy.

Understory - SweeW SeSSeUEusK, aQ
oEOigaWe weWOaQG sSecies, gUows iQ
e[WUemeOy GeQse WKickeWs iQ WKe weW
WesW aUeas, e[cOuGiQg oWKeU uQGeUsWo
Uy sSecies. IQ WKe GUieU aUeas WKe uQ
GeUsWoUy is GomiQaWeG Ey cOuEmoss,
sSiceEusK aQG a YaUieWy oI IeUQs,
sucK as Kay�sceQWeG IeUQ aQG 1ew
YoUk IeUQ. GUeeQEUieU aQG gUass sSe
cies aUe aOso weOO�UeSUeseQWeG.

Regeneration - %Oack cKeUUy was
WKe SUimaUy UegeQeUaWioQ sSecies.

Wildlife Habitat Potential - 7Kis
weWOaQG KaEiWaW Kas EoWK eSKemeUaO
aQG SeUeQQiaO IeaWuUes aSSeaOiQg Wo
maQy sSecies oI UeSWiOes aQG amSKiE
iaQs. 7KeUe is a KigK GeQsiWy oI sQags
aQG coaUse wooGy GeEUis oI aOO si]e
cOasses. 7Kese IeaWuUes SUoYiGe e[
ceOOeQW SUoWecWioQ iQ aGGiWioQ Wo WKe
imSeQeWUaEOe WKickeW oI sweeW SeS
SeUEusK wKicK OimiWs WKe moYemeQWs
oI SaUk useUs WKUougK WKe sWaQG.

Invasives - IQYasiYe -aSaQese EaU
EeUUy is SUeseQW aOoQg WKe sWaQG
EouQGaUy wiWK WKe meaGow aQG
commuQiWy gaUGeQ.
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Table 5.9 - Important Stand Values

Stand
Number

Stand
Area
(acres)

Number
of Plots

Percent
Sampled

Average
Tree/
acre

Average
Stand Basal
Area (ft2/acre)

Regen-
eration
Density

H Value
(Diver-
sity)

J Value
(Equita-
bility)

Snag
Relative
Density

9 17.9 6 1.67 180 203 2667 2.48 0.969 0.10
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STAND 10: OLD FIELD CEDAR
Location - The stand is delineated by
stone walls on its southern and east-
ern sides, separating it from mead-
ows and the community gardens of
the Fitzgerald tract. A stone wall
along the western border separates
this stand from an older forest stand.
The northern border of the stand is
adjacent to the firehouse.

Hydrology - There is a large pond in
the northwestern corner of this stand.
It aids stormwater drainage and
may also be used by the firehouse.
A well-maintained grassy corridor
connects the firehouse parking lot to
the pond.

Canopy - This stand has heteroge-
neous cover. However, the distinct
areas are united by their common
history as a field abandoned around
50 years ago. Four main components
can be identified. First, a glade of
old-field cedar is located along the
eastern border of the stand. Heading
into the stand, the species composi-
tion changes, though old-field ce-
dar is still present. There is a single
young canopy layer. In this area the
old-field cedars have been over-
topped and are dying. The third area
of the stand is located at the center. A
disturbance has caused a large break
in the canopy, in which a large priv-
et thicket has grown. In the fourth,
westernmost area, wolf sugar ma-
ples are present along an old stone
wall. The canopy continues to be a
single young layer primarily com-
posed of maple and birch with a few
emergent tulip poplars. The average
height of the canopy is 60 ft. In this
section a few overtopped old-field
cedars are dying.

Old-field cedar is a prominent fea-
ture of this stand. It has an impor-
tance value of 8% within the stand
(Fig. 5.19). This number is low as
cedars are not spread at even den-
sity throughout the stand, but in-

cy Gra,-

stead occur in concentrated areas.
While there are many cedars in the
stand, only the cedars in the cedar
glade remain healthy. The remaining
shade- intolerant cedars have been
overtopped and are dying. This is
the natural progression for an aban-
doned field.

The present canopy consists of
young birch, maple, and emergent
tulip poplar. Sugar maple is the most
prevalent species with an importance
value of 46% (Fig. 5.19). The major-
ity of 8" trees sampled were sugar
maples. Sugar maple also dominates
the older trees, accounting for 100%
of sampled trees larger than 20"
(Fig. 5.20). The canopy is patchy in
many areas, most notably the priv-
et bramble patch. In the future the
canopy will mature, growing taller
and fuller. Gaps in the canopy due
to disturbance will fill in as the for-
est ages.

Understory - This is the least di-
verse stand in either Fitzgerald or
Alice Newton Street Memorial Park.
It has a fairly even distribution of
Japanese barberry and hay-scented
fern.

Regeneration - No seedlings or sap-
lings were sampled in this stand. Re-
generation is very low.

3tAc\tv

Wildlife Habitat Potential - This
stand has excellent habitat potential
due to the extensive presence of mast
producing invasives, thick ground-
cover, and large number of fallen
and cut cedars. This stand has the
highest density of snags (0.16) and
the greatest amount of fine woody
debris. The stand abuts a permanent
pond which contributes an addition-
al resource to the area.

Invasives - This stand is abundant
in invasives. The area around the
pond is densely thicketed with bar-
berry, making movement in the area
difficult. A dense thicket of privet
is located in an open canopy area
in the center of the stand. Burning
bush, barberry and Oriental bitter-
sweet can be found at lower densi-
ties throughout much of the stand.
Norway maple is prevalent in the
stand, with an importance value of
8% (Fig. 5.20).
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Figure 5.19 - Importance Values
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Table 5.10 - Important Stand Values

Stand
Number

Stand
Area
(acres)

Number
of Plots

Percent
Sampled

Average
Tree/
acre

Average Stand
Basal Area
(ft2/acre)

Regen-
eration
Density

H Value
(Diver-
sity)

J Value
(Equita-
bility)

Snag
Relative
Density

10 8.24 6 1.67 180 168 Negligible 1.89 0.970 0.16
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STAND 11: TULIP & OAK FOREST

Location - This stand of old forest
is located in the southern half of the
Fitzgerald tract. To the north it is
bounded by a stone wall separating
it from the meadow and community
gardens. On the southern edge it is
bordered by private property with
an unmarked boundary. To the east a
stone wall separates it from the sweet
pepperbush wetland and swamp area.
The western boundary is less clearly
defined as the stand transitions into
another old forest stand.

History - An old uniform canopy
and lack of wolf trees suggests that
this stand has been forested much
longer than many other stands in the
Fitzgerald tract and Alice Newton
Street Memorial Park. This stand
developed out of semi-abandoned
pasture land. Many trees have holes
and scarring at their base indicating
periodic burning to keep the area
open for grazing. Coppiced trees
also indicate clearing, possibly for
fuelwood.

Hydrology - The topography slopes
down along the southern border of
the stand. This area is much wet-
ter than the rest of the rest of the
stand. A stream also runs through
the stand. Riparian species such as

musclewood and yellow birch are
prevalent in these wet areas.

Canopy - This stand has an old, uni-
form canopy of tulip poplar and oak
(primarily black and red oak) with
an average height of 90-100 ft. Red
oaks account for 40% of the 16" trees
sampled and 100% of the 24" and
28" trees sampled (Fig. 5.22). Sugar
maple is another important compo-
nent of the forest and is dominant
among smaller trees. Sugar maples
made up 50% of 12" trees and 67%
of 20" trees (Fig. 5.22). Ash and
mockernut hickory are also present
in the canopy.

Subcanopy - Beech dominates the
subcanopy, making up 37% of 8"
trees sampled (Fig. 5.22). These
trees have an average height of 50-
60ft. While sugar maple is also pres-
ent in the subcanopy, it is out com-
peted by beech.

Regeneration - A dense beech sub-
canopy significantly shades the un-
derstory. As a result few seedlings
or saplings of other species are able
to recruit, though a few sugar maple
and black cherry seedlings were
present. Following its current trajec-
tory, the beech subcanopy will some-

day grow into the canopy. The dense
foliage will shade out other species,
permitting only shade-tolerant beech
to grow. Thus, in the long-term, this
area will become a pure beech stand.
A major disturbance such as a severe
storm or fire is the only natural event
likely to disrupt this progression to-
ward beech monoculture.

Understory - Maple-leaved vibur-
num makes up most of the understo-
ry. Spicebush and winterberry holly
are important in the midstory.

Wildlife Habitat Potential - This
stand is dry upland forest habitat.
There is a fair amount of coarse
woody debris and an average den-
sity of snags. The understory is fair-
ly open. Any mast produced comes
from the hickories and oaks which
are well-represented in the oversto-
ry.
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Table 5.11 - Important Stand Values

Stand
Number

Stand
Area
(acres)

Number
of Plots

Percent
Sampled

Average
Tree/
acre

Average Stand
Basal Area
(ft2/acre)

Regen-
eration
Density

H Value
(Diver-
sity)

J Value
(Equita-
bility)

Snag
Relative
Density

11 15.0 4 1.33 175 152 1000 2.20 0.957 0.08
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5.3.7 FITZGERALD MEADOWS

Three distinct areas of vegetation were identified within the Fitzgerald meadows: the wetland near the ice-skating
rink, the community gardens, and the fields circumscribed by the Fit Trail.

5.3.7.1 WETLAND

Location - The wetland is in the
eastern part of the Fitzgerald tract,
between the Beecher Road parking

lot and the community gardens.

Habitat - This area is a small open
wetland. The combination of stand-
ing water and direct sunlight pro-
vides a unique habitat within the
Fitzgerald tract. Cattail is an obli-
gate wetland indicator which thrives
in these open pools. Other species
are not as well adapted to constant
inundation and grow along the edge
of the wetland. Dominant species
in this area are considered weeds
in pastures, orchards, and other ag-
ronomic, horticultural, and nursery
crops. Many of them are naturally
found along roadsides, so they are
well-suited to this environment.

Species - There are five dominant
plant species in the wetland area:
cattail (Typha lattMia), goldenrod
(Solitlago sp.), rushes (Juncus sp.),
switch grass (Pcmicuin virgatum),
and New England aster (Aster no-
vae-angliae).

Wildlife - Various species of birds
and amphibians take refuge in the

area.

Invasives - Even though they may
be weeds in an agricultural setting,
none of the prominent species in this
area are considered to be invasive
species by the state of Connecticut.
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5.3.7.2 COMMUNITY

GARDENS

Location - The community gar-
dens lie in the center of the Fitzger-
ald tract, bordered by forests to the
north and south (Stands 10 and 11
respectively) and fields to the east
and west.

Habitat - The community gardens
are split into individual plots by
chain-link fences and are carefully
tended by Woodbridge residents.
However, just outside the plots, nat-
ural borders of various plant species
have formed. These plants have also
taken over the untended plots.

Species - There are five dominant
species surrounding the community
gardens: multiflora rose (Rosa mul-
tiflora), crabapple (Malus sp.), gold-
enrod (Solidago sp.), mugwort (Ar-
temisia vulgaris), and little bluestem
(Schizachyrium scoparius). Little
bluestem is a dryland indicator spe-
cies.

Wildlife - Crabapple and multiflora
rose both provide food sources for
wildlife, especially bird species. The
large herbs also provide good cover
for birds which were observed in and
around the community gardens.

Invasives - Multiflora rose is the
only invasive species in this area.
It is considered an invasive species
and banned noxious weed within the
state of Connecticut. Removal of
this serious rangeland weed should
be considered as the community gar-
dens border multiple larger field and
meadow areas.
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5.3.7.3 FIELDS

Location - The open fields extend
from the northeastern corner into the
center of the Fitzgerald tract. They
are bordered by Center Road on the
northern edge, Beecher Road on the
eastern edge, the firehouse along the
northwestern edge, and forests on
the remaining sides.

Habitat - The open parts of the
meadow receive varying amounts of
mowing. While they exhibit a range
of species diversity, they are domi-
nated by grass and mugwort.

Species - Timothy grass (Phleum
pretense) and mugwort (Artemisia
vulgaris) are two prominent species
within the open fields. Timothy grass
(Phleum pratense) is a perrenial fo-
liage grass cultivated for hay. It has
a distinctive flowering spike which

releases large amounts of pollen that
acts as a common allergen. It gener-
ally thrives in nitrogen-rich soil and
requires fertilizers if not planted in
conjunction with legumes. In order
to continue growing Timothy grass
for hay production, legumes such as
alfalfa could be planted in the fields
to boost the nitrogen content in the
soil. Fertilizers are another alteran-
tive, but improper application could
negatively impact the surrounding
forest and water sources.

Mugwort is an aromatic herb and a
rhizomatous perennial which makes
it difficult to control in perennial
crops. In fields of perennial Timothy
grass, the underground mugwort rhi-
zomes can persist through the winter
and may be difficult to control. This
makes mugwort especially difficult
to remove by mowing. Although it
is not considered an invasive species

by the state of Connecticut, mug-
wort is considered to be a weed of
turfgrass, nurseries, and landscapes.

Wildlife - Flocks of migrating Can-
ada geese forage in the fields. Voles
were found on the edge of the fields.
Meadows host a variety of plant and
wildflower species which in turn
supports diverse insect communities.
Diversifying mowing regimes could
provide more habitats for smaller
bird species and other mammals and
invertebrates.

Invasives - Even though they may
be weeds in an agricultural setting,
neither of the prominent species in
this area are considered to be nox-
ious, invasive species by the state of

Connecticut.
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6 1 STAKEHOLDER ASSESSMENT

A stakeholder assessment was conducted to determine the main user groups and the social values regarding the
properties. Interviews were conducted with couples, families, groups of friends, and individuals using the proper-
ties. Additional interview were conducted with the Conservation Commission and Regional Water Authority. Infor-
mal discussions with joggers and hikers using the property also took place throughout the duration of the biophysi-
cal assessment. Various themes emerged as concerns or issues of importance to the public.

Stakeholder Type of Interest Perspective

Conservation Commission Environmental This land should be protected to preserve open space.

Woodbridge Land Trust Environmental This land should be protected to preserve open space.

Dog Walkers Personal This is where I can bring my dog to exercise.

Fit Trail Users Personal This is where I can have a nice outdoor workout.

Gardeners Personal This is where I can garden in the company of others.

Families / Social Personal This is where my family can enjoy time outdoors together. This is a place
where I can meet friends and acquaintances.

Hikers Personal This is where I can enjoy nature.

Non-property users Public I) The Fitzgerald land is better saved for public works than conservation.
2) I believe they should be preserved as open space.

Water Authority Economic
Environmental

This land can protect the water supply. We would be open to purchasing a
watershed easement if offered by the town of Woodbridge.

Local Schools Educational
Recreational

This land has educational value to students. This land is an ideal place for
cross-country team workouts and meets.

Table 6.1 - Values of property stakeholders

6.1.1. CONSERVATION

COMMISSION

The Conservation Commission is
aware that both Alice Newton Street
Memorial Park and the Fitzgerald
tract serve a variety of users with
different interests. They are inter-
ested in tailoring the resources the
properties offer to serve the needs of
diverse user groups. To do this, they
must keep in mind the sometimes
competing values of conservation
and recreation. Different members of
the Conservation Commission have
a range of ideas about how these
property uses are best balanced.

The Conservation Commission
highly values the presence of natu-
ral habitat in central Woodbridge.
They are interested in learning
about the specific natural resources
found within the town and ways to
protect these resources. They value
biodiversity and want to learn what
impact invasive species are having

on the ecosystem. They are also in-
terested in sharing their knowledge
of the forest and their joy of nature
with others. They would like to im-
prove awareness of the properties
in Woodbridge so that more people
can take advantage of all they have
to offer. They would also like to in-
crease the educational opportunities
available on the properties, but they
are not yet sure of the best way to do
this.

6.1.2. THE WOODBRIDGE

LAND TRUST, INC.

The The Woodbridge Land Trust,
Inc. aims to protect the natural re-
sources of the Town of Woodbridge
and encourage education and public
involvement in conservation. The
Trust is interested in the preserva-
tion of forested and open land, im-
portant water and mineral resources,
and other sites of historic value. The
Trust works to acquire, protect, and
improve such properties. One recent
project to improve recreational op-

portunities mapped town trails. This
project was headed by Land Trust
Trail Master, Michael Walter. The
Trust is also interested in research
activities which further its mission
of conservation.

6.1.3. DOG WALKERS

Dog walking is a popular activ-
ity in both the Alice Newton Street
Memorial Park and the Fitzgerald
tract. The properties are attractive
locations for people to spend time
outdoors with their pets. Use by dog
walkers varies between the proper-
ties.

On the Fitzgerald tract, dog
walkers primarily frequent the Fit
Trail and trails in the meadow area.
Prominently posted rules and an
abundance of walkers, joggers, and
runners along the Fit Trail mean that
dog leashing rules are strictly fol-
lowed. Even when dogs are kept on
leashes, there are sometimes con-
flicts between dog walkers and other
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Fit Trail users. One interviewee re-
ported witnessing multiple episodes
where leashed dogs attempted to
chase or nip at runners, significantly
upsetting them. However, for the
most part these conflicts are minor
and do not escalate into serious dis-
agreements.

In Alice Newton Street Memo-
rial Park, many dog walkers allow
their dogs to run off their leashes.
Some interviewees reported that
leash rules were nearly non-existent
in the past, but are now increasingly
emphasized. While there is no for-
mal enforcement process, public
pressure encourages dog walkers to
leash their dogs in the park. Those
who once let their dogs run free but
now follow leashing rules feel frus-
trated by the situation. They would
like to have a place where their dogs
could run around. Dog walkers in-
terviewed expressed interest in cre-
ating a dog park in Woodbridge such
as those that exist in neighboring
communities.

6.1.4. FIT TRAIL USERS

The Fit Trail is located in the
northeastern corner of the Fitzger-
ald tract. People come to the trail to
walk, run, and jog. The Fit Trail is
a wider, smoother, better maintained
trail than many of the forest trails. Fit
Trail users choose this trail over the
forest trails for a variety of reasons.
They prefer the Fit Trail for its con-
venient location near the parking lot,
measured distances, even surface,
social benefits, and aesthetic value.
Some Fit Trail users never venture

onto forest trails, while others prefer
a combination of forest trails and Fit
Trail.

Some Fit Trail users work out on
a tight schedule and prefer the Fit
Trail because of its proximity to a
convenient parking lot. They choose
not to use forest trails because they
are perceived as more difficult to ac-
cess.

Many of the Fit Trail users plan
their workout schedules carefully
and appreciate the measured distanc-
es the Fit Trail offers. These runners,
and to a lesser extent walkers, are in-
terested in knowing their exact mile-
age. This group expressed interest in
mileage markers along forest trails.
They reported that if they were able
to structure a measured workout on
forest trails, they would be more
likely to venture off the Fit Trail.

Other users choose the Fit Trai I be-
cause they are concerned about trip-
ping over roots and uneven patches
on forest trails. This group included
runners and older walkers. Many of
the same users who preferred the Fit
Trail's smooth paths would like to
see the Fit Trail better maintained.
Though the gravel trail is for the
most part very smooth, there are a
few uneven patches as well as seg-
ments with poor drainage.

Some Fit Trail users choose the
Fit Trail over forest trails because
of the large numbers of other us-
ers. They enjoy meeting people they
would not otherwise see. They enjoy
greeting people working in the com-
munity gardens. People who come

for regular exercise are aware of the
schedules and habits of other "regu-
lars" and enjoy the company of oth-
ers with a shared interest.

A final group prefer the Fit Trail
to forest trails because of its open-
ness. They especially enjoy the sun-
shine in the area as opposed to shad-
ed forest trails. They appreciate the
meadow aesthetic but would like to
see better maintenance of the areas
around the Fit Trail, including the
edges of community garden areas.

A final group of Fit Trail users
do not use the forest trails because
they are either unaware of their exis-
tence or unsure of their routes. These
people do not know where trail en-
trances are located. They also wor-
ried that they would become lost in
the forest. They expressed interest in
guided community walks or runs to
introduce the main trails. More fre-
quent signs and maps posted with-
in the forest would also help users
feel more secure about their where-
abouts.

6.1.5. GARDENERS

Gardeners are able to rent plots in
the community gardens for a small
fee. Some choose to work in the
community gardens because they
do not have space for gardening at
their own homes. Others also have
gardens at home, but like to come to
the community gardens because of
positive work atmosphere. They en-
joy seeing friends who are working
and sharing tips and inspiration with
fellow gardeners.
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6.1.6. FAMILIES & FRIENDS

Many people visit Alice New-
ton Street Memorial Park and the
Fitzgerald tract to see friends and
acquaintances or to spend time with
their families. The informal setting
allows people to say a quick hello or
stop for a longer chat. The central lo-
cation of the properties make them a
convenient meeting place. Families
enjoy the properties for outings. The
whole family can be outdoors to-
gether with plenty of space for chil-
dren to run around. A popular resting
spot is the bench on the first bridge
along the main Alice Newton Street
Memorial Park trail. Many families
sit and chat while their children play
along the stream. Families also ben-
efit from the aesthetic and educa-
tional aspects of the forest. Parents
expressed interest in learning more
about different habitat types, espe-
cially the meadows.They would like
to share this information with their
children.

6.1.7. HIKERS

Hikers describe the Alice Newton
Street Memorial Park and Fitzger-
ald trails as great places to enjoy the
outdoors. These hikers love to be
surrounded by nature and leave be-
hind the suburbs around them. Some
hikers visit on a regular basis while
others visit seasonally to enjoy au-
tumn's colorful leaves. Though
the properties are most popular in
warmer weather, various hikers in-
terviewed reported that they enjoyed
the properties most in winter, when
the trails are deserted and they can
be alone in nature.

6.1.8. NON-PROPERTY

USERS

There are many people in the
town of Woodbridge who never visit
the properties. There are various rea-
sons for this. Some people felt they

were too busy to visit the properties.
Others said that they might visit the
properties, but had the impression
that trail access was difficult. A few
people had never heard of the prop-
erties. Others had visited them in the
past with their families, but were
now too old to walk on uneven forest
trails. Non-property users have dif-
ferent ideas of what should be done
with the properties, specifically the
Fitzgerald tract. Some feel that the
land should be reserved for public
works projects, while others feel that
though they do not use the trails di-
rectly, the land should be protected
as open-space.

6.1.9. WATER AUTHORITY

The South Central Connecticut
Regional Water Authority would like
to protect as much land as possible
within the watershed for both eco-
nomic and environmental reasons.
A protected watershed leads to more
pristine streams and rivers, which in
turn produce cleaner drinking water.
The Water Authority has an interest
in making sure that the Fitzgerald
tract is not developed. One way to
ensure this would be for the Water
Authority to purchase a watershed
easement on part of the Fitzgerald
tract.

6.1.10. LOCAL SCHOOLS

The properties are valuable edu-
cational and recreational resources
for the Woodbridge school system.
Currently, students are involved in
monitoring the experimental chest-
nut orchard each year. School groups
can easily visit the properties due to
their proximity to school grounds.
Educational opportunities for these
user groups would be improved if
more informative signs and educa-
tional plaques existed along forest
trails. The high school's cross-coun-
try team also uses the forest trail for
training during their season.
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7.1 RATIONALE

Management recommendations
were created with the intent of pro-
tecting and enhancing the ecological
value of the site and improving the
recreational experience of property
users. These prescriptions were de-
veloped after careful analysis of the
Alice Newton Street Memorial Park
and Fitzgerald properties. Recom-
mendations are site-specific and
should not be generalized to other
areas without additional assessment.
However, following comparable
studies, parallel recommendations
could be developed for other open
spaces in Woodbridge.

Alice Newton Street Memorial
Park (ANSMP) and the Fitzgerald
Tract are enclaves of open space
located in the heart of Woodbridge.
As undeveloped land the properties
serve a largely ecological role in the
landscape of Woodbridge. In order
to preserve the integrity of the land,
several ecological prescriptions are
recommended. Recommendations
are sorted into priority levels based
on the need for and ease of immedi-
ate action. The highest priority rec-
ommendations, managing invasive
species and preserving the meadow
in ANSMP, will yield immediate re-
sults with immediate action. These
prescriptions will directly enhance
the plant and wildlife communities
in both properties while requiring
relatively minimal planning and
investment. Medium priority rec-
ommendations also have important
biological goals. However, more
extensive preparation is necessary to
implement them and the ecological
outcomes appeal to the future rather
than the present. This class of rec-
ommendations includes implemen-
tation of a conservation easement on
a portion of the Fitzgerald and silvi-
cultural treatments. Finally, low pri-
ority recommendations reflect issues
that can be managed passively. Low

priority recommendations include
protecting the wetlands and main-
taining a forest resilient to catastro-
phe.

The other purpose of the prop-
erties is to provide the citizens of
Woodbridge with an open space for
recreation including walking, hik-
ing, and gardening. Thus, the second
set of recommendations concerns
human use of the properties. High
priority recommendations are mat-
ters of both legal and safety concern.
Again, these priorities can be fixed
with immediate action and yield rapid
results. They include: filling washed
out trails, removing hazardous snags
along trail edges, blazing the prop-
erty boundaries, and establishing a
policy on dog-use in the properties.
Medium priority recommendations
will further enhance the park user
experience. These recommendations
include making improvements to the
fit and forest trails and adding educa-
tional signage along the trails. Low
priority recommendations are of an
aesthetic nature and include planting
the firehouse buffer and removing
the ice hockey rink.

These recommendations aim to
maximize the immediate benefits
to the citizens of Woodbridge while
preserving the natural community
for the enjoyment of future genera-
tions. In addition, in their entirety,
these recommendations are largely
price neutral: some of the recom-
mendations generate money which
can be used to fund the others.
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7.2 ECOLOGICAL PRESCRIPTIONS

7.2.1 HIGH PRIORITY RECOMMENDATIONS

7.2.1.1 MANAGING INVASIVE

SPECIES

Invasive species have a reputation
for insidiously penetrating ecosys-
tems and destroying native commu-
nities (Alvarez and Cushman 2002).
Often the knee-jerk response is to
remove invasives across the board.
However, there are two confound-
ing factors which deserve attention.
The first is that not all invasives are
equally damaging to communities.
In fact, some invasives will actually
enhance local diversity and improve
wildlife habitat (Strong et al. 2005).
The second consideration is the cost
and effectiveness of removal. Spe-
cies may be so entrenched in a com-
munity that removal is an intractable
problem (Rejmanek and Pitcairn
2002). Informed and calculated con-
trol measures will ensure an optimal
balance of preserving the native
ecology and spending money and ef-
fort on control (Westman 1990).

Table 7.1 outlines the costs and
benefits of controlling each of the
main invasive species present on the
property, and our recommendation
for each:

Burning bush: one of many invasive
species on the properties

Invasive
Species

Presence Costs Benefits Recommendation

Japanese
barberry

Occurs ex-
tensively in
both proper-
ties as thick,
continuous
ground
cover and
in isolated
patches.

Competes
with (and may
outcompete)
native shrubs.
Increased soil
pH and nitrate
concentration
creates soil
profile ame-
nable to other
invasive exot-
ics (Kourtev et
al. 1999).

Provides excel-
lent cover for
small mammals
and ground-
nesting birds
(Schmidt et al.
2005). Ber-
ries are a good
food source.
Excludes dogs.
May increase
understoiy
diversity.

Because of its exten-
sive presence and its
benefits for wildlife,
large patches of bar-
berry should not be
removed. However,
they should be con-
tamed by monitor-
ing boundaries and
removing isolated
occurrences alongb
trails.

Burning
bush

Occurs
along the
trails in
ANSMP and
extensively
in Stand 7 of
the Fitzger-
ald Tract.

Competes
with (and may
outcompete)
native shrubs.

Berries are
a good food
source for
wildlife into the
fall. Adds verti-
cal structure to
the understory.
Aesthetically
pleasing color
in the fall.

High removal costs
inhibit removal of
large patches. To
prevent spreading, it
should be removed
where it occurs in
isolation along the
trails.

Oriental
bitter-
sweet

Occurs
along the
forest-mead-
ow edge in
the Fitzger-
ald tract.

Aggressive
growth can kill
host trees by
overtopping
and girdling
(Greenberg et
al. 2001).

Provides verti-
cal structure
to the canopy
which is good
habitat for
birds. Berries
are a good food
source for birds
(LaFleur 2006).

Should be removed
where it occurs
in limited quail-
tity internally to the
properties. Should
be left alone along
the meadow edge
where it provides
good habitat and is
unlikely to spread
inward.

Pachys-
andra
termina-
/is

Occurs
along
property
boundaries
in ANSMP
where it has
escaped resi-
dential home
gardens.

Thick ground-
cover which
excludes other
plant species.

Provides habi-
tat for small
mammals.

Removal by her-
bicide application
should be consid-
ered.

Norway
maple

Occurs
along trails
in ANSMP
and the
Fitzgerald
Tract.

Outcompetes
the less hardy,
native sugar
maple (Martin
1999).

None. Should be removed
by herbicide ap-
plication to prevent
spreading.

Table 7.1 - Cost-benefit analysis of invasive species
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Alice Newton Street
Memorial Park

IQYasiYe SSecies
Burning bush

am Burning bush, J barberry, Multiflora rose

r io• Burning bush, privet, Japanese barber

Japanese barberry

Mugwort

M Oriental bittersweet

Privet

Fitzgerald Tract

panese honeysuckle, Garlic mustard

There are two main classes of
control mechanisms for invasive
species: mechanical and chemical.
Mechanical methods include cutting,
pulling, smothering, and girdling.
They result in manual removal of or
physical injury to the plant. Chemi-
cal methods refer to the application
of herbicides, a class of chemicals
which interrupts various biochemi-
cal functions in plants. They are
chemically unrelated to pesticides
and thus not toxic to wildlife in
small doses—as the biochemistry of
plants differs in many fundamental
ways from that of animals.

In general, manual removal is
only effective for small areas of her-
baceous annuals. For the effective re-
moval of most invasives, herbicides
are usually recommended. Three
main strategies for herbicide appli-
cation pertain to the properties, and
usually occur in conjunction with a
mechanical method. First, oil-based
herbicide can be painted onto the cut
stump. Second, a water-based herbi-
cide can be used for foliar applica-
tion. Third, oil-based herbicide can
be painted on to the lower stem of
thin barked species, such as burn-
ing bush. Application of herbicides
should be completed by a licensed
professional. Several widely used
herbicides are described in Table
7.2. For more information, refer to
Appendix 6.

Map 7.1 - Invasive Species Locations

Brand
Name

Herbicide Effective against Mode of Action Soil half
life (days)

LD50 — Birds*
(mg/kg)

Cost

(per
gallon)

Arsenal® Imazapyr Annual and perennial
grasses, broadleafs, vines,
brambles, brush, and trees

Inhibits acetolactate
synthase blocking
amino acid synthesis

25-141 > 2,150 [low] $358

TordonK® Picloram Annual and perennial
broadleaf weeds, vines, and
woody plants

Auxin mimic 90 > 2,510 [low] $107

Velpar® Hexazi-
none

Annuals, biennials, peren-
nials

Blocks Photosystem II 90 2,258
[low]

$83

Round-
Up®

Glyphosate Annual and perennial
weeds

Inhibits the shikimac
acid pathway depleting
aromatic amino acids

47 > 4,640 [low] $141

e let rat close at which _)0% 01 birds die.Table 7.2 - Herbicides
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No main-
tenance

Mowing Burning Planting

Eco-
logical
result

Succes-
sion into
mature,
forested
woodland.

Maintenance as
either a grass or
shrub meadow,
depending on the
mowing regime,
with similar spe-
cies as currently
occur.

Clears shrubs,
grasses, and litter
in the meadow,
improves soil
nutrients and in-
creases the native
diversity of regen-
erating species.

Increases the
regeneration of
native, mast-
producing
shrubs which
are important
food sources for
wildlife.

Wild-
life
habitat

Similar
habitat
to what
currently
exists in
ANSMP.

Creates habitat
for species which
prefer or utilize
early-succes-
sional and edge
habitat.

Creates habitat
for species which
prefer or utilize
early-successional
and edge habitat.

Enhances avail-
ability of forage
for wildlife.

Educa-
tional
benefits

None. Education about
the importance
of disturbance in
succession.

Education on fire
ecology.

An introduction
to the native
shrubs of Con-
necticut.

Costs None. Fees for annual
mowing.

Intensive or-
ganization and
management for
the safe and legal
implementation of
a burn.

Price of pur-
chasing the
shrubs. Linn
ited ongoing
management
required—possi-
ble organization
of volunteer
help.

Table 7.3 - Benefit-Cost Analysis of Meadow Management Options

7.2.1.2 PRESERVING MEADOWS IN

THE PROPERTIES

The small forest opening in ANS-
MP is a unique area on the property
which fulfills specific habitat re-
quirements for a range of wildlife.
139 species of birds, mammals, and
reptiles either prefer or utilize shru-
bland habitat (Tefft 2006). Although
the opening is not large enough for
some species' home range require-
ments, the small shrub meadow may
provide habitat for some 58 poten-
tial species of scrubland-dependent
butterflies, the black rat snake,
white-footed mouse, and a variety of
songbirds (Tefft 2006). In addition it
provides foraging opportunities for
wandering species such as turkeys,
red foxes, porcupine, and white-
tailed deer. Maintaining this area as
a shrub meadow is important to the
diversity of the property.

In addition, the meadow elucidates
the historical context of the area and
the role of disturbance in succession.
Table 7.2 illustrates possible options
for management of the meadow
area. We recommend annual distur-
bance (burning or mowing) plus the
planting of native species of shrubs.
An emphasis on mast-producing
shrubs will maximize the wildlife
benefits that this habitat can provide.
Some native species to consider
planting are: common blackberry
(Rubus fi-ucticosus), flowering dog-
wood (Cornus ,floridiana), common
elderberry (Sambucus canadensis),
northern bayberry (Myrica pensyl-
vanica), fox grape (Vitis labrusca),
beach plum (Prunus maritima),
and northern wild raisin (Viburnum
cassinoides). Many of these plants
are available as inexpensive plant-
ing stock from the New Hampshire
State Forest Nursery (http://www.
dred.state.nh.us/nhnursery/) . The
seedlings may have to be fenced in
to protect them from deer during
early development until they reach
several feet in height.

To prepare for planting, a con-
trolled spring burn would clear the
meadow and encourage regeneration
of native, fire-adapted species. This
would increase the biodiversity of
the area and alter the current species
composition. It would also improve
soil nutrient levels and remove lit-
ter, making regeneration easier. Ad-
ditionally, it would serve as an edu-
cational lesson on fire ecology for
the community. Following the initial
clearing, mowing should occur on
a yearly basis. However, not all of
the meadow should be mowed every
year: strips of the meadow should be
rotated along a 3-5 year schedule so
that different portions of the mead-
ow have different levels of woody
shrubs versus forbs and grasses.

Mowing should occur outside of the
nesting and brood rearing season
for most species (mid-April to mid-
August). Most important is simply
fighting the encroachment of the
forest into the meadow. Unless the
edges are constantly maintained suc-
cession into woodland is inevitable.
More information on maintaining a
small forest opening and on mowing
is located in Appendix 7.
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The Fitzgerald tract has a large
grass meadow central to the prop-
erty. This services a different range
of wildlife than the shrub meadow
present in ANSMP. Mowing should
continue in the area to preserve the
area as grass meadow. In addition,
the meadow matrix could be in-
creased by adding meadow patches
to Stands 6 or 11 of the Fitzgerald.

This could occur as a consequence
of a patch selection cut (see recom-
mendation 7.2.2.2), but could also be
implemented in isolation. It would
require clearing a portion of the for-
est and maintaining the area simi-
larly to the main meadow. It would
increase the amount of meadow
and edge habitat on the Fitzgerald
and encourage movement between

meadow patches. Meadow patches
should be located relatively close to
the main meadow to create a local
metapopulation effect (Harrison et
al. 1988). In this manner the main
meadow would act as a source popu-
lation for small meadow inclusions
in the forest.

7.2.2 MEDIUM PRIORITY RECOMMENDATIONS

7.2.2.1 CONSERVATION EASEMENT

ON A PORTION OF THE FITZGERALD

We recommend that the town re-
engage in negotiations with the South
Central Connecticut Regional Water
Authority regarding the implementa-
tion of a conservation easement on a
portion of the Fitzgerald tract (Stand
9). A conservation easement medi-
ates the sale of development rights
owned by the town of Woodbridge
to the Water Authority. The town
would still own the land, with use
restricted to the terms specified in
the agreement. The Water Authority
offers between $3,000 and $5,000
per acre depending on the quality
of the land and its importance to the
watershed (determined after site vis-
itation). The terms of the easement
denoting specific activities allowed
on the site would be negotiated be-
tween Woodbridge and the Water
Authority to the mutual satisfaction
of both parties. The town first talked
with the Water Authority in 2001
about an easement on a possible 111
acres. The possibility of an easement
was raised again in 2006. However,
negotiations on a possible 22-acre
easement fell through on the part of
Woodbridge in 2007 (see Appendix
8). We contacted the Regional Wa-
ter Authority which reported that it
is still open to an easement should
Woodbridge approach them.

This type of easement offers sev-
eral benefits for the property. First,
the money generated by the water-
shed easement would set up a small
endowment for the continued main-

tenance of the property. Having
an independent source of funding
for the park would reduce reliance
on town monies for park projects
and upkeep. Second, the easement
would protect a targeted area of the
open space in the Fitzgerald tract
(Stand 9). This easement would be
a first step in protecting the Fitzger-
ald. Citizen reactions to this limited
easement would enable Woodbridge
authorities to gauge the desire for
and opposition to protecting a larg-
er portion of the Fitzgerald tract.
However, because the restrictions
would affect only a small part of the
property, the public should not be
concerned about the loss of public
works development potential. As the
area which would be included in the
watershed conservation easement is
a wetlands area, the area is restricted
for development regardless. Thus
the opportunity cost of protecting
the area is very low. Establishing of-
ficial protection over a wetlands area
sets a precedent for respecting eco-
logically sensitive areas.

7.2.2.2 PATCH SELECTION CUT

A patch selection cut should be
considered in Stands 6 and 11 of the
Fitzgerald tract in order to: I) sig-
nificantly enhance wildlife habitat,
2) diversify forest structure, and 3)
improve forest resilience. A patch
selection cut refers to cutting several
relatively small and carefully chosen
patches across the stands. Each patch
would be about as wide as the height
of the canopy, which in these stands
averages around 100 ft. A conserva-

tive cutting cycle might mean har-
vesting 1/7 of the total stand area ev-
ery 15 to 20 years. This means that
by the time any single patch would
be re-harvested it would be over 100
years in age. This is even older than
the current stand age (approximate-
ly 80 years). This type of schedule
also ensures that the cuts would be
relatively unobtrusive and would
not disrupt the aesthetic of the for-
est. Cuts would be carefully located
in order to promote the regeneration
of certain species and to minimize
cutting of the large, old trees (M.
Ashton, pers. comm.).

Oaks and hickories are particular-
ly difficult to regenerate due to the
large numbers of more shade-toler-
ant competitors, but they have great
value to the forest because of their
ability to increase species diversity
and provide hard mast for consump-
tion by wildlife. Locating patches
around seed trees after masting has
occurred would aid in the regenera-
tiOn of those species (see Appen-
dix 9). Additional methods adopted
from the shelterwood method of oak
regeneration would help the process.
This includes midstory removal
prior to the cut to increase diffuse
light levels during advance seed-
ling growth, followed by a carefully
timed full release treatment once the
seedlings are at least 3-4 feet tall
(Stringer 2005). Patches not located
around seed trees would regenerate
tulip poplar, black birch, beech, and
ash. To prevent beech regeneration
from dominating the patch as a re-
sult of its ability to clonally sprout,
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herbicide could be applied to the
cut stumps. This has been success-
ful in controlling beech regeneration
in other areas of New England (see
Appendix 10).

In addition to increasing the regen-
eration of hard mast trees, wildlife
would benefit in other ways. Stand
6 currently has relatively poor habi-
tat features including a low level of
coarse woody debris and a relatively
open understory. First, the cut would
increase the amount of woody debris
on the forest floor which provides
shelter for many species. Second,
the cut would create a patchy mo-
saic structure with different types of
habitats in patches at different stages
of succession. Cutting at the rate
specified mimics the dynamics of
natural forest disturbance (Seymour
et al. 2002). Forest openings would
regenerate as grass and forb mead-
ows. Slowly, they would be invaded
by woody shrubs and colonizing tree
species. These areas would continue
to progress through the different
stages of forest development from
stand initiation, through stem exclu-
sion and understory reinitiation, and
finally to old growth (barring any
additional disturbance). Early-suc-
cessional forest has declined dras-
tically in the northeastern US since
1950. Active intervention is required
if it is to be maintained (Brooks
2003). This habitat is important for
birds (DeGraaf and Yamasaki 2003)
and mammals (Fuller and DeStefano
2003). Even some reptiles prefer this
habitat (Greenberg 2001). This patch
selection treatment would ensure
that a proportion of the Fitzgerald
is always early-successional forest.
Some patches should also be consid-
ered for permanent maintenance as
grass or shrub meadows to increase
the habitat and resource diversity
in the stand. These patches should
be annexed relatively near existing
meadows to promote habitat con-
nectivity.

The forest is currently uniformly
aged. Patch selection would at first

generate even-aged inclusions. But
over time the forest would become
a mosaic of different aged patches.
This diversification of the age struc-
ture is importance for forest resil-
ience. Old, canopy trees are more
likely to blow down than younger,
subcanopy trees. A forest with a
greater proportion of younger trees
is better able to recover from catas-
trophe.

A professional forester would be
employed to manage the cut. The for-
ester would examine the land, mark
the trees to be cut, and be respon-
sible for the sale of the timber. The
cut would typically either be sent out
to bid and given to whomever offers
the most money, or offered to a sin-
gle logging company with whom the
value of the stumpage is negotiated.
The latter method ensures that a re-
liable logging company performs a
high quality cut. The forester would
be paid a percentage commission
on the sale of the cut. We estimate
that Stands 6 and 11 are worth about
$20,000 in stumpage per cut. This
money could form an endowment
for the parks, and be used to fund
some of the other prescriptions. The
contact information for reliable for-
esters is included in Appendix 11.

Implementation of this recom-
mendation would result in several
beneficial secondary effects. First,
there is the possibility of a commu-
nity fuelwood program. Following
the cut, remaining coarse woody de-
bris could be made available to the
citizens of Woodbridge as fuelwood
for a fee. This would supplement the
park endowment and generate good-
will in the surrounding community.
Second, the skid trail that the log-
ging operation would create in or-
der to remove the timber provides
an opportunity to add to the existing
trail system. It could be looped be-
tween patches and used as a hiking
or jogging trail in the years between
cuts. Third, as previously discussed,
the patches allow for increasing the
meadow matrix in the stand if so de-

sired. The log landing, in particular,
could be maintained as wildflower
meadow. This is the area where tim-
ber would be collected and loaded
onto trucks. In the agreement with
the logger, the town ccould stipulate
removal of rocks and other waste.
Upon leaving, the logger could back-
blade the area with the skidder (Wil-
son 2006). This would prepare the
area for seeding. A mixture of seeds
containing 17 perennial natives of
the northeast can be purchased from
American Meadows, Inc. (www.
americanmeadows.com ) for ease of
planting. This includes, for example,
species such as eastern red colum-
bine (Aquilegia canadensis), butter-
fly weed (Asclepias tuberosa), and
black-eyed susan (Rudbeckia hirta).
Other species can also be purchased
separately. Picnic tables could be
placed here so that park users would
have a beautiful place to enjoy lunch
in the sunshine. The wildflower
meadow would have to be mowed
annually in the fall.

Although the public may initially
be uncomfortable with the idea of
the cut, there is no reason for their
apprehension. The trails in these
stands are not used extensively by
hikers and so operations should not
interfere with recreation significant-
ly. In fact, after the cut, recreation
opportunities will actually increase.
The scale of the cut is quite conser-
vative and will not damage the aes-
thetic of the stand. Neither should
the cut cause any problems for near-
by landowners. The first cut can be
considered as a trial and future cuts
can be considered in light of public
reaction. The town of Guilford has
been conducting active silvicultur-
al* prescriptions on town land for
over twenty years to the benefit of
citizens and wildlife alike. This treat-
ment would be a first step towards
establishing a tradition of active for-
est management in Woodbridge.

* Silviculture is a branch of forestry
dealing with the development and
care of trees and forests. 
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7.2.3.1 PROTECTION OF THE

WETLANDS

The wetlands are currently pas-
sively protected in ANSMP as the
area as a whole is protected and
trails do not disturb wetland areas.
This level of protection should con-
tinue. The wetlands in the Fitzger-
ald tract, on the other hand, are not
entirely protected. Pursuing a wa-
tershed easement would protect the
majority of the Fitzgerald wetlands.
Additionally, some of the trails in
the Fitzgerald pass through swampy
areas. These trails might be re-rout-
ed to avoid the wettest areas. Protec-
tion of wetlands habitat is intimately
linked to protection of the entire par-
cel of forest. Many species rely on
dry woodlands for parts of their life-
cycle and require buffer zones of up
to 300 meters (Semlitsch and Bodie
2003). However, buffers up to 1000
meters can continue to positively in-
fluence species richness (Herrmann
et al. 2005). Thus, all protected area
helps to preserve intact wetland
communities.

7.2.3.2 MAINTAINING A FOREST

RESILIENT TO CATASTROPHE

The 1938 hurricane devastated
Connecticut forests. As the region
is due for another catastrophic
weather event, the town of Wood-
bridge should have an idea of how
its open space will respond to the
situation. The biggest impact of a
hurricane is blowdown of canopy
trees in a forest, leaving timber and
detritus on the ground and a greatly
thinned canopy. The subcanopy, re-
ceiving full light, rapidly grows into
the canopy. In the properties exam-
ined, this would likely accelerate
the conversion of the forest into a
beech and sugar maple mosaic. The
patch selection cut recommended in
the Fitzgerald would increase the di-
versity of age structure in the forest
improving its resilience to such a ca-
tastrophe. Beyond this there is little
to be actively done. The town should
simply be aware of the possibility of
such a disaster and know about the
ecological and economic costs and
benefits of salvage (Lindenmayer et
al. 2004).

7.2.3 LOW PRIORITY RECOMMENDATIONS
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Map 7.2 Boundaries
Red lines denote boundaries which should be marked

to prevent encroachment onto the properties

7.3 USER GROUP PRESCRIPTIONS

7.3.1 HIGH PRIORITY RECOM

MENDATIONS

7.3.1.1 MAINTENANCE OF THE

FOREST TRAILS

Although the forest trails are
largely in good condition, some of
the trails require improvements to
ensure a safe experience for users.
First, washed-out trails along drain-
age routes need to be filled and mod-
ified to direct runoff away from the
trails. This may include adding water
bars to divert the flow of water off
of the trail, where soil is compacted,
and into the loose soils of the forest
which have greater capacity for wa-
ter absorption. Boardwalks may be
necessary in wetter areas to prevent
soil compaction and improve recre-
ation for users. Second, hazardous
snags should be removed along trail
edges. Trails which are not safely
maintained should be eliminated
from the trail map. Map 7.3 denotes
which portions of the trails need im-
mediate maintenance.

7.3.1.2 BLAZING OF THE PROPERTY

BOUNDARIES

The boundaries of ANSMP and
the Fitzgerald are currently very
poorly marked. In order to delineate
town property and prevent encroach-
ment such as dumping by residential
neighbors the boundaries should be
clearly blazed. This has important
legal implications. Blazes should
be professionally marked by a sur-
veyor. Map 7.2 denotes unmarked
boundaries.
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7.3.1.3 ESTABLISHING A POLICY ON

DOG USE

CuUUeQWOy, SoOicy iQ EoWK oI WKe
SaUks sWaWes WKaW Gogs musW Ee OeasKeG
aW aOO Wimes. AOoQg WKe )iW]geUaOG )iW
7UaiO, WKis SoOicy is OaUgeOy aGKeUeG
Wo, EuW WKe maMoUiWy oI IoUesW WUaiO
useUs Go QoW OeasK WKeiU Gogs. 7Kis 

cUeaWes Wwo SUoEOems: )iUsW, uQ
OeasKeG Gogs, iI QoW SUoSeUOy WUaiQeG
aQG oEeGieQW Wo Yoice coQWUoO, may
Sose a WKUeaW Wo oWKeU SaUk useUs
(%eUQaUGo eW aO. 2000�. SecoQG, uQ
OeasKeG Gogs wKicK sWUay oII oI WKe
WUaiOs GisWuUE wiOGOiIe. 7Kis iQcOuGes
cKasiQg WKe aQimaOs, causiQg SKysi
caO iQMuUy, IOusKiQg EiUGs, GisWuUEiQg

QesWiQg siWes, aOWeUiQg EeKaYioU Wo
iQcUease YigiOaQce aQG UeGuce IoUag
iQg oSSoUWuQiWies, aQG iQWUoGuciQg
Gisease (%uUgeU ��86, Sime ����,
)eUQaQGe]�-uUicic aQG 7eOOeUia 2000,
aQG SKiQe aQG KoeQig 2000�. 7aEOe
�.4 ouWOiQes SossiEOe ways Wo aGGUess
WKis SUoEOem:

Enforcement
of leash laws

No leash laws Seasonal leash laws
(leashed May — August)

Dog park

Risk to park
users

Low risk. High risk. High risk during off-leash sea-
son, least risk during on-leash
season.

Low risk to other park users,
some risk to dog walkers
inside of the dog park.

Risk to wild-
life

Low risk. High risk to ground-
nesting birds and
mammals, and
breeding amphibians.

Minimal risk to breeding wild-
life, but disturbance to popula-
tions during less sensitive times
of the year.

Low risk.

Cost of en-
forcemeat

High costs of
implementation
(no mechanisms
currently exist).

None. High costs of implementation
(no mechanisms currently ex-
ist), but fewer months per year
where enforcement is required.

High installation cost but low
long-term maintenance.

Cost to dog
walkers

No legal way to
exercise dogs
off-leash.

None. No legal way to exercise dogs
off-leash during a few months
of the year, no cost during the
remainder of the year.

None.

Table 7.4 - Benefit-Cost Analysis of Dog Use Policies

We suggesW cUeaWiQg a Gog SaUk
iQ WooGEUiGge. 7Ke )iW]geUaOG WUacW,
wiWK iWs uQuseG meaGows EeOow WKe
commuQiWy gaUGeQs aQG esWaEOisKeG
sWaWus as aQ ouWGooU sociaO KuE, is oQe
SossiEOe OocaWioQ. +oweYeU, oWKeU
SUoSeUWies iQ WowQ may Ee equaOOy oU
EeWWeU suiWeG IoU WKis SUoMecW. We SUe
GicW WKaW a Gog SaUk wouOG Ee useG
e[WeQsiYeOy as a OaUge QumEeU oI Gog
waOkeUs cuUUeQWOy use WKe SUoSeUWies.
CuUUeQWOy, ciWi]eQs oI WooGEUiGge
WUaYeO Wo Gog SaUks iQ QeaUEy WowQs
Wo use WKeiU IaciOiWies. We IeeO WKaW 

WKis cOeaU GemaQG MusWiIies WKe iQiWiaO
iQYesWmeQW Wo EuiOG WKe SaUk. 7wo oI
ouU UecommeQGaWioQs geQeUaWe moQ
ey IoU WKe SaUk. 7Kese IuQGs couOG Ee
useG Wo Say IoU WKe coQsWUucWioQ oI
WKe Gog SaUk.

3UoSeU eGucaWioQ oI WKe SuEOic as
Wo WKe imSoUWaQce oI OeasK Oaws is
aQoWKeU meaQs oI meGiaWiQg WKe siWu
aWioQ. OIWeQ SaUk useUs Go QoW KaYe
a cOeaU uQGeUsWaQGiQg as Wo wKy WKey
aUe EeiQg WoOG Wo OeasK WKeiU SeWs. A
simSOe EuW IocuseG sigQ e[SOaiQ� 

iQg WKe imSacWs oI Gogs oQ wiOGOiIe
couOG Ee SosWeG Qe[W Wo aOO WKe sigQs
wKicK sWiSuOaWe OeasK use. II Gog
waOkeUs KaYe a OegaO oSWioQ IoU e[eU
cisiQg WKeiU Gogs oII�OeasK, aQG WKey
aUe iQIoUmeG as Wo WKe moWiYaWioQ Ee
KiQG OeasK Oaws (SUoWecWiQg wiOGOiIe
aQG SaUk useUs�, WKeQ OeasK Oaws oQ
WKe SUoSeUWies aUe moUe OikeOy Wo Ee
oEeyeG YoOuQWaUiOy. 7Kis GecUeases
WKe QeeG IoU WKe sWUicW eQIoUcemeQW oI
OeasK Oaws wKiOe sWiOO gaUQeUiQg mosW
oI WKe EeQeIiWs.
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7.3.2 MEDIUM PRIORITY RECOMMENDATIONS

7.3.2.1 EDUCATIONAL SIGNAGE

ALONG FOREST TRAILS

Currently, there is very little edu-
cational material in the properties.
Signage is limited to a few species
labels attached to trees in ANSMP-
and these labels are not correct in
some instances. Several initiatives
could be taken to improve the edu-
cational opportunities in the proper-
ties (for more information, refer to
Appendix 10).

1. Signage educating the public
about the main invasive species
present in the properties. These
signs can present the historical con-
text of invasive species introduction
and their current value to the prop-
erty. These signs should challenge
popular perceptions of invasive
species as foreign intruders requir-
ing eradication. For example, a sign
could inform the public that Japanese
barberry was planted around home-
steads at the turn of the century for
ornamental purposes and today pro-
vides thick cover for ground nesting
birds and small mammals. In fact, its
berries are an excellent food source.
Invasive species signs could be clus-
tered along a single themed trail.

2. Signage educating the pub-
lic about ticks located at the for-
est entrances. Potential park users
expressed concern about using the
forest trails because of the presence
of ticks. Signs informing the pub-
lic about the myths and realities of
ticks in Connecticut would alleviate
undue fear of the forest and encour-
age more people to utilize the forest
trails.

3. Correcting the labels on the trees
and adding more species. A single,
heavily-used trail would be a good
location for concentrating species
identification.

4. Adding a sign to the front of the
experimental chestnut orchard. The
experimental orchard is an interest-
ing research project; however, its
purpose is not readily visible to the
public and thus may be perceived as
a blight on the landscape or a mis-
use of space. A sign informing the
public as to the purpose and goals of
the orchard would help the orchard
gain acceptance. The sign could be
designed by the students at Beech-
er Road School who have been in-
volved in activities at the orchard in
the past.

5. Signage explaining succession
and the historical context of old-
field meadows. The old-field mead-
ow in ANSMP is a prime candidate
for a sign explaining succession and
the role of disturbance in some habi-
tat types. Currently, some members
of the public are confused as to why
mowing is occurring in a "natural"
ecosystem.

6. Maintenance of old field cedars
and explanation. The old-field ce-
dar glades present on the Fitzgerald
Tract and ANSMP are a unique fea-
ture of the properties which elucidate
the historical context of the site and
increase site diversity. Although old-
field cedar cannot regenerate in for-
ested areas, the currently overtopped
cedars present on the property can
be encouraged to grow by girdling
nearby trees, thereby allowing the
cedars to receive sunlight. Signage
can explain the interest of eastern
red cedar to park users. In particular,
a trail from the rear of the firehouse
connecting east to the fit trail would
pass through and highlight the cedar
glade while also providing direct ac-
cess to the firehouse. The trail could
also be extended westward into a
larger loop through stands 10 and 6
if citizens are interested in additional
trails.
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7. Signage explaining the purpose
of the patch selection cut, if imple-
mented. If the purpose and ecologi-
cal value of the patch selection cut is
not explained to the public, people
will likely be confused and angry.
Proper public relations will ensure
that citizens do not react negatively

to the cut.

7.3.2.2 INFRASTRUCTURE IMPROVE-
MENTS TO THE FIT TRAIL AND FOR-

EST TRAILS

There are several infrastructure
improvements to the trails which
could enhance the user experience.
While none are strictly necessary,

they each have benefits for park us-
ers. These could be implemented as
funding allows. First, the Fit Trail
could benefit from resurfacing, the
addition of small lampposts around
the perimeter, and the elimination of
cars. These options are presented in
table 7.5:

Status quo
(Mostly gravel)

Mulching
the Fit Trail

Paving the Fit,
Trail

Adding small lights
to the Fit Trail

Prohibiting cars from
driving on the Fit Trailt,

Benefits Compromise sub- Best substrate ADA accessible; Allows park users to Prevents degradation of
strate for avoiding,
impact injuries.

for avoid-
ing impact

even surface for
senior citizens; least

continue using the trail
during the fall and the

the trail due to motor ve-
hicles and makes the trail

Improved drain-
age.

injuries. expensive long-
term maintenance.

winter months. safer for walkers.

Costs Ongoing. main-,..- Annual High initial invest- Initial installation Gardeners will have to use
tenance cost of top-dressing ment; worst sub- cost and long-term wheelbarrows to transport
top-dressing every required; strate for runners maintenance fees. materials from their car to
two years. Dam- cheaper per in terms of impact Minimal light poi- their plot.
age to environ-
ment caused by
Gravel erosion.

square foot
than gravel.

injuries. lution. although any
lights installed must be
sensitive to the rural
surroundings.

Table 7.5 - Benefit-Cost Analysis of Infra.s:tructure hnprovernents

Along the forest trails, increased
signage at major trail intersections,
including a map of the park and trail
distances, would improve the experi-
ence for those unfamiliar with trails.
Runners indicated a desire to know
the length of their workout and thus
avoid working out on the forest trails
where there is no way to monitor

distance travelled. Presenting dis-
tances is a simple way to increase
use of the properties. A second po-
tential improvement is to construct
an extension of the Fit Trail into the
forest to introduce Fit Trail users to
the forest trails in an easy and non-
threatening manner. This trail would
be contiguous with the current fit

trail, well-maintained, and marked.
Additionally, it would be designed
to meet standards for accessible rec-
reation trails such that disabled or
older members of the community
would be able to enjoy the forested

areas of the park (see Appendix 13).

7.3.3 Low PRIORITY RECOMMENDATIONS

7.3.3.1 PLANTING IN THE FIREHOUSE
BUFFER

The firehouse buffer was exten-
sively cut during the construction of
the firehouse. To reduce the visual
impact of the fire house and improve
the aesthetics of the Fit Trail the buf-
fer should be replanted. A coniferous
species such as Norway spruce or
white pine should be used to ensure
a visual buffer year round.

7.3.3.2 REMOVING THE ICE HOCKEY

RINK

The ice hockey rink is unused for -

recreation and currently serves no
purpose. Pools of water which may
collect during the summer months
serve as breeding grounds for mos-
quitoes. The rink can be removed
for aesthetic purposes, and the area
potentially can be converted into ad-
ditional parking for the Fitzgerald
tract. The current lot often fills dur-

ing periods of high demand. Expan-
sion should not, however, encroach
on the adjacent wetland area. Nev-
ertheless, the rink is not actively
detracting from the Fitzgerald tract,
and money should not be spent on
this project until, at a minimum, all
the improvements relevant to user
safety have been completed.
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7.4 CHECKLIST OF PROPERTY IMPROVEMENTS

7.4.1. INVASIVE CHECKLIST

• Invasive burning bush, barberry
and/or privet is found in disturbed
areas along trails. While invasives
may not currently be a major prob-
lem in the interior of this stand, in-
vasives may spread if not controlled.
Removal is highly recommended.
(Stands 1, 2, 3)

• Invasive Norway maples are pres-
ent, especially along trails and will
spread if not removed. Cut and ap-
ply herbicide to the stumps for most
effective removal. (Stands 1, 7, 10)

• Along boundaries with private
residences multiple garden species
such as pachysandra form large
creeping invasive mats on the forest
floor. Removal should be consid-
ered. (Stands 3, 5, 6)

• Invasives are abundant in this
stand. Barberry, burning bush and/
or privet dominate the understory.
Barberry provides valuable habitat
and need not be removed. However,
burning bush does not provide the
same ground cover benefits. Remov-
al should be considered, weighing
both the costs and benefits of clear-
ing such a large area. Containment
in these areas is probably the best
compromise. (Stand 7, 10)

• Removal of invasive multiflora
rose and poison ivy should be con-
sidered, weighing both the costs and
benefits of removal. (Stand 8)

7.4.2. TRAIL MAINTENANCE
CHECKLIST

• There are no trails providing ac-
cess to this area. In one region,
blazes may indicate an abandoned
trail. However, opening access to
the area may not be advisable. The
area is high quality wildlife habitat,
and trails along the steep slope will
be difficult to maintain due to ero-
sion and washout. This area may be
better left untouched. (Stand 2)

• Improve property access in the
southwest corner of the property.
(Stands 6, 8)

• There is significant erosion along
the trail leading up the hill toward
the meadow. Improved drainage op-
tions should be considered to reduce
trail erosion. (Stand 6)

• Trails have extremely wet and
muddy patches. In some of these
patches, remains of boardwalks are
present but have sunken into the
swampy areas. Rocks now serve as
stepping stones. However, they are
wet, slippery and covered in moss,
making it easy to slip and be injured.
Boardwalk repairs, new boardwalks
or improved drainage should be con-
sidered along these trail segments to
reduce safety hazards along the trail.
(Stand 6)

• If looking for a place to expand
the trail network, this stand has a
very open understory, making it ide-
al for trail placement. (Stand 6)

• Northern access from the main
road should be publicized and more
noticeably marked to increase aware-
ness about the forest trails. Many
people do not use the trails because
they believe there is a lack of conve-
nient access locations. Where these
locations already exist they should
be better advertised to increase
awareness in the Woodbridge popu-
lation. (Stand 7)

• Trail access should be improved.
(Stand 8)

7.4.3. BOUNDARIES
CHECKLIST

• Part/all of the stand boundaries
are currently poorly marked. They
should be clearly delineated. (Stands
2, 4, 6, 7, 8, 9, 11)

• Encroachment from neighbor-
ing houses such as debris and lawn
infringement should be addressed
when boundaries have been clearly
marked. (Stand 2, 4, 6, 7, 11)
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3ossiEOe "iQYasiYe
sSecies" WUaiO

I'-IW 	 7UaiO maiQWeQaQce
uUgeQW

'

CoQWiQue Wo UesWUicW access
Wo WKis sWaQG

AGGiWioQ oI sKoUW EoaUGwaOk
aQG sceQic YisWa oI swamS

USGaWe aQG aGG WUee OaEeOs

ImSUoYe access

3UoWecW UeG ceGaU gOaGe

3UoWecW UeG ceGaU gOaGe

ImSUoYe access

SigQ e[SOaiQiQg WKe
SuUSose oI WKe oUcKaUG

Map 7.3 - Trail Recommendations
This map highlights important maintenance and education suggestions

7.4.4. IMPORTANT
ECOSYSTEM CHECKLIST

• This stand contains wetlands
which should be protected. (Stands
7, 8, 9, 11)

• This stand contains riparian corri-
dors with high species diversity and
should be protected. (Stands 3, 6, 7,
11)

• This stand contains vernal pools
which should be protected. (Stands
7, 9)

• This stand has very few snags.
Fallen trees should be left in place
as wildlife habitat and should not be
removed as fuelwood by neighbors.
(Stand 3)

• In the central eastern part of the
stand, there are many old field red ce-
dars which are dying or dead. These
are not a hazard to hikers and should
be left in place as wildlife habitat.
Many stumps provide significant
evidence of cutting the cedar wood,
though this might have been more of
a problem in the past. Wood extrac-
tion on town property is not allowed
and needs to be stopped. If the com-
munity has a high demand for wood,
a community fuelwood program
could be started. (Stand 10)

• A patch selection cut would sig-
nificantly improve forest structure
and wildlife habitat (Stands 6, 11)
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8.1. RATIONALE

The purpose of this section is to place the Alice Newton Street Memorial Park and Fitzgerald tract properties in
the larger context of the town of Woodbridge. It will superficially assess the natural resources present in Woodbridge
and examine the town's open space network. This chapter is divided into two main sections, a map atlas and an
analysis of the town's greenway.

8.2. OPEN SPACE ANALYSIS

8.2.1. BACKGROUND AND

STATUS QUO

One of the biggest threats fac-
ing wildlife today is the fragmenta-
tion of the landscape at the hands of
suburban sprawl. As development
creeps across the landscape habi-
tat is parsed into increasingly small
pieces. Isolation of an area and
changes in microclimate (such as ra-
diation, wind, and the hydrological
cycle) drastically alter the biological
communities which a fragment can
support (Saunders et al. 1991). One
way to combat fragmentation is by
implementing a town greenway sys-
tem.

One inclusive definition of a
greenway is, "networks of land
containing linear elements that are
planned, designed and managed for
multiple purposes including ecologi-
cal, recreational, cultural, aesthetic,
or other purposes compatible with
the concept of sustainable land use"
(Ahern 1995). This definition points
to two key factors in the success of a
greenway: 1) improving connectiv-
ity with a network of corridors and
nodes, and 2) promoting sustainable
land use in a variety of contexts.

Corridors have long been debated
as a solution to the problem of con-
nectivity. While individual parcels
of land may not be able to sustain a
population indefinitely, several con-
nected parcels may be able to sup-
port a viable and lasting population.
Ideally, corridors allow species to
migrate between patches, facilitat-
ing optimal dispersal and increasing
available resources. The benefits of
connectivity are deeply rooted in is-
land biogeography theory and meta-
population theory. Critics attack the
efficacy of corridors, maintaining
that the species they are intended
for may not use them, while inva-
sive species, fires, and disease may
spread more quickly (Simberloff and
Cox 1987). However, the bulk of the
evidence lies in support for corridors
as a conservation tool (Beier and
Noss 1998).

As Ahem's definition suggests,
deciding which parcels of land to in-
clude in the greenway can be based
on several criteria, including both bi-
ological and social factors. In order
to maximize the impact of the green-
way, however, the parcels included
should ideally reflect sensitive areas,
either in terms of their ecology (bio-

diversity and water resources) or
historic and cultural values.

Woodbridge has already adopted
a town Open Space Plan, which aims
to preserve and extend the state-
recognized Woodbridge Greenway.
Indeed, the objectives of the plan
include protecting water resources,
creating corridors to provide linkage,
protecting critical and threatened
species and habitats, and preserv-
ing historic sites and sites with rec-
reational opportunity (Woodbridge
2005). These goals align closely with
the objectives inherent in Ahem's
definition and are to be commended.
The properties forming the existing
Greenway are illustrated in Map 8.1.
Main Greenway nodes include the
Elderslie Preserve, Alice Newton
Street Memorial Park, the Fitzger-
ald Tract, and Water Authority land.
The beginning of network corridors
can also be observed. Currently, the
Open Space Plan lists a number of
properties "worthy of preservation"
but without any type of prioritiza-
tion. The list of these properties is
included in Appendix 14.
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8.2.2. RECOMMENDATIONS

Our aim is to provide more struc-
ture to the strategy for land acquisi-
tion by endorsing certain priorities.
Thus we used three criteria to evalu-
ate the greenway system.

1. The largest nodes should be con-
nected. This is the most efficient way
to generate more contiguous habitat
for wildlife.

2. Riparian corridors are highly
valuable. Corridors along rivers and
streams are attractive to wildlife for
travel because of the resources they
provide. In addition, they provide
important buffering effects for water
resources such as erosion prevention
and filtration.

3. Large parcels are better than
small parcels. In general, purchas-
ing large parcels will be more effi-
cient that purchasing small parcels.

Ultimately, an ideal Greenway
network should appear approxi-
mately like Map 8.2. In reality,
many of the properties needed to
complete these connections may not
be for sale, now or ever. In these in-
stances, Woodbridge can consider

purchasing conservation easements
on privately owned lands, especially
along riparian corridors. This allows
Woodbridge to buy the development
rights on a property without acquir-
ing the land itself. Also, the town
should consider enforcing existing
wetlands regulations to protect ri-
parian edges (Inlands Wetlands and
Watercourse Regulations, located in
the Town Hall). Enforcing the cur-
rent regulations may enhance ripar-
ian corridors at a reduced cost.

Fully connecting the existing
wildlife and riparian corridors de-
lineated in the ideal Greenway net-
work should be a long term goal for
Woodbridge. As the town moves in
this direction, it will need to priori-
tize the acquisition of properties and
easements. Below are recommenda-
tions for systematic expansion of the
Woodbridge Greenway network.

8.2.2.1 HIGH PRIORITY

Woodridge should focus on in-
creasing connectivity in Corridor 1
(Map 8.2). Corridor 1 has the po-
tential to fully connect many large
nodes, uniting Water Authority
lands, the Elderslie Preserve, Alice
Newton Street Memorial Park and

the Fitzgerald tract. Additionally, the
axis linking these properties aligns
with an important riparian corridor
bisecting Woodbridge. Existing con-
nectivity along this corridor is high.
Thus, cementing connections within
Corridor 1 should be a priority. For
example, fully uniting Alice Newton
Street Memorial Park and the Elder-
slie Preserve would have enormous
benefits for wildlife, allowing un-
restricted passage along the ripar-
ian corridor joining these two large
open space areas. Additionally, there
is high potential to expand Corridor
1 north of the Elderslie Preserve into
the Bladens River watershed. This
northern area is largely forested, with
many wetlands and watercourses,
lending the area high conservation
value. The adjacency of this area to
waterways and other protected lands
would allow this area to serve as a
meaningful extension to Corridor 1.
Strengthening existing connections
between the Elderslie Preserve and
Alice Newton Street Memorial Park,
and extending the corridor north-
ward will add high conservation
value while requiring the acquisition
of relatively few properties. For this
reason Corridor 1 is highest priority.
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8.2.2.2 MEDIUM PRIORITY

A network of streams connects
Water Authority land in the northeast
to Alice Newton Street Memorial
Park and the Fitzgerald Tract in cen-
tral Woodbridge. Further south, wa-
terways lead to Water Authority land
in southwest Woodbridge. Along this
riparian corridor are many wetlands
ecosystems such as swamps and
marshes, which offer attractive habi-
tat for many species. Currently, there
is very little protected or public open
space land along this critical riparian
corridor (Corridor 2, Map 8.2). The
Town of Woodbridge should have
the long term goal of fully connect-
ing Corridor 2 with protected open
spaces. Although fully uniting Cor-
ridor 2 will be a difficult task due to
its current fragmented state, when
complete, this corridor will serve as
the heart of the Woodbridge Green-
way. Various strategies for increas-
ing connectivity along Corridor 2
are listed below.

1. Purchase of Properties — Large
undeveloped properties within or
adjacent to Corridor 2 should be
considered for purchase. Various
properties currently under consider-
ation by the town lie within this cor-
ridor. These properties include 424
Amity Road, 902 Baldwin Road,
145 Beecher Road, 1156 Racebrook
Road, 1130 Racebrook Road, and 25
Northrop Road, and are shaded in
yellow on Map 8.2.

2. Purchase of Conservation Ease-
ments — The majority of proper-
ties along Corridor 2 are privately
owned, and many of these landown-
ers may be unwilling to sell their
property to the town. Or, in the case
of residential lots, properties may not
be appropriate for purchase as pro-
tected open space. While residential
properties may be partially devel-
oped and not suitable for purchase,
land directly adjacent to the water-
way still has very high conservation

value. In such situations, the town
of Woodbridge should consider the
purchase of conservation easements
to ensure ecosystem protection and
maintain the connectivity of Corri-
dor 2 throughout residential areas.

3. Encourage Voluntary Partici-
pation in the Greenway Program
— In addition to the purchase of
critical properties and conserva-
tion easements, the town of Wood-
bridge should pursue other means
of protecting land along Corridor
2 waterways. The town could run
a campaign to encourage citizens
to voluntarily protect land along
streams. For example, land owners
could voluntarily pledge to leave a
buffer zone undeveloped. Unlike the
purchase of an easement, this agree-
ment would not be legally binding.
However, it would still have both
important conservation and social
value. If landowners recognize the
ecological importance of riparian
corridors, they will be more likely to
participate in the Greenway Program
and to take responsibility for protect-
ing ecosystems on their own proper-
ties. Promotion of such ecological
stewardship is a long term invest-
ment in the health of Woodbridge's
natural resources. Properly imple-
mented, such programs could allow
citizens to create their own personal
"easements." This is a cost effective
conservation model that encourages
citizen participation, education and
community pride.

4. Enforcement of Existing Regula-
tions — Many regulations are already
in place to protect swamp and wet-
lands areas. To maximize the area
protected in Corridor 2, the town
of Woodbridge should take steps to
ensure that inland wetland regula-
tions are enforced on both private
and public properties. Many towns
have weak enforcement of such reg-
ulations. Placing increased emphasis
on existing land use codes (Inlands
Wetlands and Watercourse Regula-

tions, available in Town Hall) may
be a way to increase the protected
area in Corridor 2.

8.2.2.3 Low PRIORITY

In general, Woodbridge should
aim to increase connectivity be-
tween open space properties wher-
ever possible. Ideally, these connec-
tions will be formed along streams
and waterways, such as Corridors 1
and 2. However, increasing connec-
tivity among other open spaces also
has significant conservation value.
Where connectivity does not fol-
low natural waterways, emphasis
should instead be placed on linking
large nodes and purchasing larger,
rather than smaller parcels. Follow-
ing this framework, two suggested
connective corridors are outlined in
Map 8.2, labeled Corridors 3. These
would provide valuable wildlife
movement corridors between large
areas of open space land. Where
possible, properties and easements
should be purchased in order to in-
crease connectivity along these cor-
ridors.

8.2.3 CONCLUSION

The existing greenway provides
an excellent framework from which
to strengthen the connectivity of the
town's open space network. Over
time, individual properties will co-
alesce into robust corridors allowing
the free movement of wildlife across
the landscape. The Woodbridge
Greenway will combat the fragmen-
tation of the landscape inevitably as-
sociated with development.
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Map 8.2 - Wildlife Corridors and the Woodbridge Greenway
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Map 8.6 - Topography of Woodbridge
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Map 8.8 - Hydrological features of Woodbridge
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9. CLOSING REMARKS

Alice Newton Street Memorial
Park and the Fitzgerald tract are
valuable resources for the citizens
of Woodbridge. People are attracted
to the properties for a multiplicity
of reasons: they may come for the
natural beauty of the landscape, or
perhaps to exercise in the fresh air.
Or maybe they just like running into
acquaintances at the gardens and
catching up on town gossip. What-
ever their motivation for visiting,
everyone agrees that these prop-
erties greatly enhance town life.
Equally important is the wildlife
that makes Alice Newton Street
Memorial Park and the Fitzgerald
tract its home. These residents of
Woodbridge value the shelter and
forage that the forest, wetlands, and
meadows provide.

The town's appreciation of the
properties' recreational resources

combined with the Conservation
Commission's desire to better
understand and protect the proper-
ties' natural resources drove the
request of this document. These
two motivations served as a guide
during the production of our man-
agement plan. Recommendations
are designed to fully include park
users and to protect the ecology of
the area. As a result, we anticipate
that everyone involved will find this
management plan both relevant and
effective.

One priority is maintaining the
diversity of wildlife habitats by
preserving vulnerable areas such as
the meadows and wetlands, and im-
proving forest habitat by perform-
ing a patch selection cut on an area
of the Fitzgerald. A second priority
is preserving the integrity of the for-
est by controlling invasive species.

Hikers will be happy to see	 and
walk on 	 the results of improved
trail maintenance. Children and
grandparents alike will be able to
learn from educational signs erected
around the properties.

It is our hope that this manage-
ment plan will guide the conser-
vation ethic of Woodbridge in a
direction that is both meaningful to
users and soundly grounded in the
science of biological protection.
This document is the first step in a
more extensive assessment of the
town's natural resources. The initial
assessment established here will
set the tone for future conservation
initiatives. Continued collaboration
with the Yale School of Forestry
and Environmental Studies can
help the town of Woodbridge move
forward in this direction.
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7rXVt CRPpDn\� ExHFXtRr Rf thH will Rf 'DvLd E� )LtzGHrDld� -r�� lDtH'

Rf WRRdbrLdJH� Ln VDLd 'LVtrLFt� dHFHDVHd� Dn RrdHr ZDV PDdH DXthRrLzLnJ

Dnd dLrHFtLnJ VXFh ExHFXtRr tR VHll Dt prLvDtH VDlH� thH rHDl HVtDtH Rf

VDLd dHFHDVHd� hHrHLnDftHr dHVFrLbHd� Dll Rf ZhLFh ZLll PRrH fXll\

DppHDr b\ thH rHFRrdV Rf VDLd CRXrt� rHfHrHnFH thHrHtR bHLnJ hDd;

A1' W+E5EAS� 3XrVXDnt tR VDLd RrdHr VDLd FRrpRrDtLRn VRld Dt

prLvDtH VDlH thH rHDl HVtDtH hHrHLnDftHr dHVFrLbHd� fRr thH VXP Rf SLx

hXndrHd Dnd fLft\-fLvH thRXVDnd 'RllDrV� tR 7RZn Rf WORdbrLdJH� � bRd\
pRlLtLF Dnd FRrpRrDtH� lRFDtHd Ln thH CRXnt\ Rf 1HZ +DvHn Dnd St�tH Rf

CRnnHFtLFXt� ZhRVH PDLlLnJ DddrHVV LV 7RZn +Dll� WRRdbrLdJH� CRnnHFtLFXt�

1OW 7+E5E)O5E� K1OW YE 7+A7 It� thH VDLd ExHFXtRr� Ln pXrVXDnFH

Rf thH DXthRrLt\ Dnd dLrHFtLRn JLvHn DV DfRrHVDLd� Dnd Ln FRnVLdHrDtLRn

Rf VDLd VXP rHFHLvHd tR LtV fXll VDtLVfDFtLRn Rf thH VDLd 7RZn Rf

WRRdbrLdJH� dRHV JLvH� JrDnt� bDrJDLn� VHll Dnd FRnfLrP XntR thH VDLd

7RZn Rf WRRdbrLdJH� Dnd XntR LtV VXFFHVVRrV Dnd DVVLJnV fRrHvHr� Dll

thH rLJht� tLtlH� LntHrHVt� FlDLP Dnd dHPDnd ZhLFh thH VDLd 'DvLd E�

)LtzGHrDld� -r�� hDd Dt thH tLPH Rf hLV dHDth� Rr ZhLFh It� DV VXFh

ExHFXtRr� hDV or RXJht tR hDvH Ln Dnd tR Dll thRVH tZR FHrtDLn pLHFHV Rr

pDrFHlV Rf lDnd� ZLth all the improvements thHrHRn� VLtXDtHd Ln thH 7RZ'[

Rf WRRdbrLdJH� Ln thH County of New +DvHn Dnd StDtH Rf CRnnHFtLFXt�

bRXndHd Dnd dHSFrLbHd DV fRllRZV�

7+E )I5S7 3IECE LV bRXndHd�

1Rrth b\ CHntHr 5RDd;
EDVt b\ %HHFhHr 5RDd;
SRXth b\ lDnd nRZ Rr fRrPHrl\ Rf 1HZtRn -� 3HFN;

"No Conveyance Tax collected

‘-/\< 
Town Clerk of Woodbridge"

1 .
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WHVt b\ lDnd nRZ Rr fRrPHrl\ Rf +Hnr\ E� %DldZLn;
SRXth DJDLn b\ lDnd nRZ Rr fRrPHrl\ Rf VDLd +Hnr\

E� %DldZLn;
WHVt DJDLn b\ lDnd nRZ���Rr fRrPHrl\ Rf VDLd +Hnr\ E�

%DldZLn;
1Rrth DJDLn b\ lDnd nRZ Rr fRrPHrl\ Rf VDLd

+Hnr\ E� %DldZLn;
WHVt DJDLn b\ lDnd nRZ Rr fRrPHrl\ Rf VDLd

+Hnr\�E� %DldZLn�

SDLd )LrVt 3LHFH LV VXbjHFt' tR D FHrtDLn JrDnt tR APHrLFDn 6
7HlHphRnH 	 7HlHJrDph CRPpDn\� rHFRrdHd Ln 9RlXPH �� Rn 3DJH 5��
Rf thH WRRdbrLdJH /Dnd 5HFRrdV; Dnd D JrDnt tR thH 5DFHbrRRN GDP
ClXb� InFRrpRrDtHd� rHFRrdHd Ln 9RlXPH �� Rn 3DJH �� Rf VDLd /Dn
5HFRrdV�

7+E SECO1' 3IECE LV bRXndHd�

SRXthZHVt b\ 5LPPRn 5RDd� ��� fHHt� PRrH Rr lHVV;
EDVt b\ lDnd nRZ Rr fRrPHrl\ Rf thH hHLrV Rf

AlfrHd CRZHl� 3�� fHHt� PRrH Rr lHVV;
SRXth Ln pDrt b\ lDnd nRZ Rr fRrPHrl\ Rf thH hHLrV� Rf

AlfrHd CRZHl�• Ln pDrt b\ lDnd nRZ Rr fRrPHrl\ Rf
1HZtRn -� 3HFN Dnd )rDnNlLn A� %HHFhHr� Dnd Ln
pDrt b\ lDnd nRZ Rr fRrPHrl\ Rf /HZLV SPLth� Ln
D11� 1�35 fHHt� PRrH Rr lHVV;

EDVt DJDLn b\ lDnd nRZ Rr fRrPHrl\ Rf ChrLVtLDn MDrFXVHn Dnd
MDrtLn MDrFXVHn� �95 fHHt� PRrH Rr lHVV� b\ D
bHnt lLnH;

1Rrth b\ lDnd nRZ Rr fRrPHrl\ Rf ChrLVtLDn MDrFXVHn Dnd
MDrtLn MDrFXVHn� 1��5 fHHt� PRrH Rr lHVV;

EDVt DJDLn b\ lDnd nRZ Rr fRrPHrl\ Rf ChrLVtLDn MDrFXVHn
Dnd MDrtLn MDrFXVHn� 7�� fHHt� PRrH Rr lHVV;

SRXth DJDLn b\ lDnd nRZ Rr fRrPHrl\ Rf ChrLVtLDn MDrFXVHn
Dnd MDrtLn MDrFXVHn� 1��5 fHHt� PRrH Rr lHVV;

EDVt DJDLn b\ lDnd nRZ Rr fRrPHrl\ Rf ChrLVtLDn MDrFXVHn
Dnd MDrtLn MDrFXVHn� 5�� fHHt� PRrH Rr lHVV;

1Rrth DJDLn b\ lDnd nRZ Rr fRrPHrl\ Rf ChDrlHV +� KRffLnNH�
157� fHHt� PRrH Rr lHVV;

EDVt DJDLn b\ lDnd nRZ Rr fRrPHrl\ Rf ChDrlHV +� KRffLnNH�
5�� fHHt� PRrH Rr lHVV;

1Rrth DJDLn b\ CHntHr 5RDd� ��5 fHHt;
WHVt b\ lDnd nRZ Rr fRrPHrl\ Rf 'DvLd 5� SFhPLHd Dnd

MDtLldD -� SFhPLHd� �1� fHHt� PRrH Rr lHVV;
1Rrth DJDLn b\ lDnd nRZ Rr fRrPHrl\ Rf 'DvLd 5� SFhPLHd

'Dnd MDtLldD -� SFhPLHd� 19� fHHt� PRrH Rr lHVV;
WHVt DJDLn b\ WHpDZDXJ 5LvHr� )1�� fHHt� PRrH Rr lHVV;
SRXth DJDLn b\ lDnd nRZ Rr fRrPHrl\ Rf AlfrHd /� %HHFhHr�

7�� fHHt� PRrH Rr lHVV;
WHVt DJDLn b\ lDnd nRZ Rr fRrPHrl\ Rf AlfrHd /� %HHF'hHr�

• 17�� fHHt� PRrH Rr lHVV; 	 •
1Rrth DJDLn b\ lDnd nRZ Rr fRrPHrl\ Rf AlfrHd /� %HHFhHr�

�75 fHHt� PRrH Rr lHVV;
1RrthZHVt b\ lDnd nRZ Rr fRrPHrl\ Rf AlfrHd /� %HHFhHr�

7� fHHt� PRrH��Rr lHVV�

�
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ExHFXt 	 RrHVDLd

b\

?�) 	 � A

+� 9� )HltRn ?

ItV AVVLVtDnt 9LFH 3rHVLdHnt�

9O/ 1� 3AGE 5

SDLd SHFRnd 3LHFH LV VXbjHFt tR D JrDnt Ln fDvRr Rf APHrLFDn
7HlHphRnH Dnd 7HlHJrDph CRPpDn\� dDtHd MDrFh 1�� 19�� Dnd rHFRrdHd Ln �
9RlXPH �� Rn 3DJH 5�1 Rf thH WRRdbrLdJH /Dnd 5HFRrdV; Dnd D JrDnt Ln
fDvRr Rf 5DFHbrRRN GDPH ClXb� InF�� dDtHd SHptHPbHr �7� 193� Dnd rH
FRrdHd Ln 9RlXPH �� Rn 3DJH 79 Rf VDLd /Dnd 5HFRrdV�

SDLd prHPLVHV DrH VXbjHFt tR bXLldLnJ lLnHV Lf HVtDblLVhHd� Dll
lDZV� RrdLnDnFHV Rr JRvHrnPHntDl rHJXlDtLRnV� LnFlXdLnJ bXLldLnJ Dnd
zRnLnJ RrdLnDnFHV� DffHFtLnJ VDLd prHPLVHV� Dnd tDxHV Rn thH lLVt
Rf 197�� ZhLFh tDxHV VDLd JrDntHH hHrHb\ DVVXPHV Dnd DJrHHV tR pD\
DV pDrt Rf thH FRnVLdHrDtLRn fRr thLV dHHd�

%HLnJ thH prHPLVHV dHVFrLbHd Ln VDLd DpplLFDtLRn Dnd RrdHr�

7O +A9E A1' 7O +O/' thH DbRvH JrDntHd Dnd bDrJDLnHd prHPLVHV�

ZLth thH DppXrtHnDnFHV thHrHRf� XntR thH VDLd GrDntHH� Dnd XntR LtV

VXFFHVVRrV Dnd DVVLJnV fRrHvHr� tR LtV Dnd thHLr prRpHr XVH Dnd bHhRRf�

And It� thH VDLd JrDntRr� dRHV fRr LtVHlf Dnd LtV VXFFHVVRrV� FRvHnDnt

ZLth thH VDLd JrDntHH� LtV VXFFHVVRrV Dnd DVVLJnV� thDt Lt hDV fXll

pRZHr Dnd DXthRrLt\ DV ExHFXtRr DfRrHVDLd tR bDrJDLn Dnd VHll thH VDPH Ln

PDnnHr Dnd fRrP DV DbRvH ZrLttHn�

A1' )U57+E5MO5E� It� thH VDLd JrDntRr� dRHV b\ thHVH prHVHntV

bLnd LtVHlf Dnd LtV VXFFHVVRrV fRrHvHr tR WDrrDnt Dnd dHfHnd thH DbRvH

JrDntHd Dnd bDrJDLnHd prHPLVHV tR Lt� thH VDLd JrDntHH� LtV VXFFHVVRrV

Dnd DVVLJnV� DJDLnVt Dll FlDLPV Dnd dHPDndV Rf Dn\ pHrVRn Rr pHrVRnV

FlDLPLnJ b\� frRP Rr XndHr Lt� DV ExHFXtRr DfRrHVDLd� HxFHpt DV

DbRvH ZrLttHn�

I1 WI71ESS W+E5EO)� On thLV 9th 	 dD\ Rf MDrFh� A�'� 1973�

VDLd FRrpRrDtLRn� 7hH CRnnHFtLFXt %DnN Dnd 7rXVt CRPpDn\� DV VXFh

ExHFXtRr� hDV FDXVHd thLV dHHd tR bH HxHFXtHd Dnd dHlLvHrHd Dnd LtV

FRrpRrDtH VHDl �tR bH hHrHtR DffLxHd Ln LtV bHhDlf b\ +� 9� 3HltRn�LtV

AVVLVtDnt 9LFH 3rHVLd€nt�ZhR LV dXl\ DXthRrLzHd Dnd HPpRZHrHd�

SLJnHd�VHDlHd Dnd dHlLvHrHd
3p prHVHnFH Rf�

(

// 
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440
...satisfied or released; and
Whereas said grantor in consider-
ation thereof has this day executed
and delivered to said grantee this
mortgage deed and his -5- promis-
sory notes of the face value of two
hundred dollars each his — 16- prom-
issory notes of the face value fo Five
Hundred dollars each, his -5- prom-
issory notes of the face value of One
Thousand dollars each, and his -2-
prom issory notes of the face value
of Two Thousand dollars each, to-
gether aggregating said total sum of
Eighteen Thousand dollars, of even
date herewith, payable to bearer, or
if registered to the registered holder
thereof, at the Office of The Charles
T. Lincoln Company in New Haven,
Connecticut, with interest at the rate
of six percent — (6%) per annum,
payable semi-annually until said
principal sum is fully paid, together
with all taxes assessed upon said sum
against said payees or the holders of
any of said notes and all cost of col-
lection including reasonable attor-
ney fees; provided however, that if
any payment of interest shall remain
in arrears and unpaid after the same
shall become due as aforesaid, or if
the whole or any part of the princi-
pal of any of said notes shall remain
unpaid at maturity, the principal of
all of said notes shall immediately
thereupon at the option solely of the
then acting trustee of this mortgage
become due and payable: each of
which notes bears the certification of
the New Haven Bank N.B.A., that it
is one of the notes herein described,
and all of which notes are payable
on or before five years after date.
Now therefore, if each and all of
said notes together with the interest
thereon shall be pain in all respects
according to their tenor, and all tax-
es assessments costs and expenses
herein agreed to be paid by said
grantor shall be well and truly paid,
and if all agreements and provisions
herein contained are fully kept and
performed by said grantor his heirs,

APPENDIX 2

executors, administrators, succes-
sors and assigns, then this deed shall
be void, otherwise to remain in full
force and effect.
In Witness Whereof, I have hereunto
set my hand and seal this 18th day of
December 1928 signed, sealed and
delivered in presence of:
Prentice T. Chase

Arthur B. Darling [L.S.]
Elba R. Anderson
State of Connecticut} ss New Ha-
ven, December 18th, 1928.
New Haven County Personally ap-
peared Arthur B. Darling signer and
sealer of the foregoing instrument
and acknowledge the same to be his
free act and deed before me.

Prentice T. Chase,
Notary Public
Received for record Dec.19, 1928 at
12h 30m P.M. and recorded by

Henry E. Baldwin,
Town Clerk.
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Power of Attorney
Know all men by these presents, that
I, Newton H. Street of the Town of
Woodbridge, State of Connecticut,
do hereby constitute and appoint
The New Haven Bank N.B. A., A
national banking corporation located
at New Haven, in said state, My law-
ful Attorney, for me and in my name
and stead, and at any time prior to
the 1st day of January, 1929, to sign,
seal, acknowledge and deliver a
warranty deed of the lands herein-
after described, either to a corpora-
tion without capital stock hereafter
to be formed under the name of The
Woodbridge Park Association, In-
corporated, or under some similar
name, to be organized for the pur-
pose of holding lands in the Town
of Woodbridge to be used for park
forest and kindred purposes only, or
to a Board of Trustees, (as may be
hereafter determined), to hold said
lands for like purposes. Said land is
located in the Town of Woodbridge

westerly of Newton road and North-
erly of Center Street, and contains
82 acres, more or less, and is bound-
ed and described as follows; Begin-
ning at a point on the Northerly line
of land of the Woodbridge Church
Society at the Southwesterly corner
of land of Mildred G. Hatch; thence
running Northerly 283 feet, more or
less, along a line between my land
and that of said Hatch and in part
upon my own land; thence Westerly
on a line parallel to the line between
my land and that of Chester Hitch-
cock, and distant 100 feet therefrom
a distance of 320 feet more or les,
upon my own land; thence running
northerly 2747 feet more or less,
along the line of the division line
between my land and that of W. P.
Harrington, extended both North-
erly and Southerly, in part upon my
own land, in part upon said division
line, and in part along the division
line between my land and that of
Ruby E. Street, Bertha s. Ferguson
and Mildred S. Hatch to the land of
Jacob Stengel; thence Westerly 749
feet, more or less, along the division
line between my property and that of
said Stengel; thence Northerly 315
feet, more or less, along the line be-
tween my land and that of said Sten-
gel; thence Westerly 750 feet, more
or less, between my land and that of
Brinie Zeides and Clifford S. Stod-
dard; thence Southeasterly 825 feet,
more or less, along the line between
my land and that of said Stoddard;
thence Southeasterly in the same
line 725 feet, more or less, along the
line between my land and that of the
State of Elizabeth R. Clark; thence
Westerly 144 feet, more or less,
along the line between my land and
that of said Estate; thence Southerly
600 feet, more or less, along the line
between my land and that of said Es-
tate to the land of Henry E. Baldwin;
thence Easterly 550 feet, more or
less, along the line between my land
and that of said Baldwin; thence
Southerly 771 feet, more or less,
along the line between my land and
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that of said Baldwin to land formerly
of Isaac Smith, thence Easterly 200
feet, more or less, along the line be-
tween my land and that of formerly
said Smith; thence Northerly 60 feet,
more or less, along the line between
my land and that of Chester Hitch-
cock;
442
thence Easterly 681 feet, more or
less, along the line between my land
and that of said Hitchcock; thence
Southerly 183 feet, more or less, to
land of said Church Society; thence
Easterly 85 feet, more or less, to the
point of beginning.
Said land shall be conveyed substan-
tially upon the following terms and
conditions:
1. Said land shall be used for
park, forest and kindred purposes
only, and the grantee may transfer to
the State of Connecticut the right to
establish a preserve therein for the
protection of fish, game and wild
life, in accordance with the statutes
laws of the state of Connecticut.
2. The track to be conveyed
shall be named "the Alice Newton
Street Memorial Park", and a suit-
able sign or marker bearing that
name shall be erected and main-
tained at any entrance to this land,
which is regularly used by the Pub-
lic.
3. No buildings shall be erect-
ed on said land except those used for
park or community purposes.
4. No hunting, fishing, trap-
ping and picking of wild flowers or
removal of plants or trees, shall be
permitted, except that which may be
necessary for the proper develop-
ment and maintenance of the park.
5. If at any time any of these
restrictions are violated, the title in
the above described land shall im-
mediately revert to me or to my
heirs.
I also empower said Bank to ex-
ecute and deliver under seal a con-
tract in my name with the corpora-
tion or Board of Trustees to which
or to whom the land hereinbefore

described shall be conveyed giving
o said corporation, or to said Bank,
an option to purchase, for the sum
of Seven Hundred Dollar ($700) the
track of land adjoining the land here-
inbefore described on the east, and
containing 6.87 acres, more or les,
bounded and described as follows:
Beginning at a point 283 feet North-
erly of the Northerly line of the
Woodbridge Church Society along
the line between my land and that
of Mildred S. Hatch, extended
Northerly; thence running Northerly
549feet, more or less, on my own
land to the land of W. P. Harrington;
thence Northerly 282 feet, more or
less, thence Westerly 57 feet, more
or less; thence Northerly 126 feet,
more or less, thence Westerly 210
feet, more ore less, all along the di-
vision line between my land and that
of said Harrington to a point in the
line forming a part of the Easterly
line of the land to be conveyed by
my said attorney; thence running
Southerly 957 feet, more or less,
along said line; thence Easterly 320
feet, more or less, to the point of be-
ginning along the line between my
land and the land to be conveyed as
aforesaid.
Provided the same shall be paid
within one year from the date here-
of; which contract shall be binding
upon my heirs, executors and ad-
m in istrators.
In Witness Whereof, I have hereunto
set my hand and seal, at New Haven
Connecticut, this 4th day of October,
A. D. 1928.
443
Signed, Sealed and delivered
in the presence of

Newton H. Street L.B.
Veronica Hart
George D. Watsons
State of Connecticut
County of New Haven
New Haven, the 4th day of October,
1928.
Personally appeared Newton H.
Street, signed and sealed of the fore-
going instrument, and acknowledged

the same to be his free act and deed,
before me,

George D. Watsons,
Notary Public,
Received for record December 21,
1928, at 12h 30m P.M. and recorded
by

Henry E. Baldwin,
Town Clerk.

To all people to whom these Presents
shall come — Greeting:
Know yes that I, Newton H. Street,
of the Town of Woodbridge, State
of Connecticut, acting herein by the
New Haven Bank, N.B.A., a nation-
al banking
Corporation, located at New Ha :

ven, Connecticut my attorney here-
unto authorized and empowered by
Power of Attorney dated the 4th day
o of October, 1928, duly executed,
and recorded in the Land Records
of said Town of Woodbridge, for the
consideration of one dollar and other
valuable considerations, received to
my full satisfaction of the Wood-
bridge Park Association, Incorpo-
rated, a corporation organized under
the general laws of the State of Con-
necticut, and located in said Town
of Woodbridge, do give, grant, bar-
gain, sell and confirm unto the said
The Woodbridge Park Association,
Incorporated, a piece of land in said
Town of Woodbridge Westerly of
Newton Road and Northerly of Cen-
ter street, containing eighty two (82)
acres, more or less, and bounded and
described as follows:
Beginning at a point on the North-
erly line of land of the Woodbridge
Church Society at the Southwesterly
corner of land of Mildred S. Hatch;
thence running northerly 283 feet,
more or less, along a line between
my land and that of said Hatch and
in part upon my own land, thence
running Northerly 2747 feet, more
or less, along the line of the division
line between my land and that of W.
P. Harrington, extended both North-
erly and Southerly, in part upon my
own land, in part upon said division
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line, and in part along the division
line between my land and that of
Ruby E. Street, Bertha S. Ferguson
and Mildred S. Hatch to the land of
Jacob Stengel; thence Westerly 749
feet, more or less, along the division
line between my property and that of
said Stengel, thence Northerly 315
feet, more or less, along the line be-
tween my land and that of said Sten-
gel; thence Westerly 750 feet, more
or less, between my land and that of
Bunie Zeider and Clifford I. Stod-
dard; thence Southeasterly 825 feet,
more or less, along the line between
my land and that of said Stoddard;
thence Southeasterly in the same
line 725 feet, more or less, along the
line between my land and that of the
Estate of Elizabeth R. Clark; thence
Westerly 144 feet, more or less,
along the line between my land and
that of said Estate; thence Southerly
600 feet, more or less, along the line
between my land and that of said
State to the land of Henry E. Bald-
win; thence Easterly 550 feet, more
or less, along the line between my
land and that of said Baldwin; thence
Southerly 771 feet, more or less,
along the line between my land and
that of said Baldwin to land formerly
of Isaac Smith; thence Easterly 200
feet, more or less, along the line
between my land and that formerly
of said Smith; thence Northerly 60
feet, more or less, along the line be-
tween my land and that of Chester
Hitchcock; thence Easterly 681 feet
more or less, along the line between
my land and that of said Hitchcock;
thence Southerly 183 feet, more or
less, to land of said Church Society;
thence Easterly 85 feet, more or less,
to the point of beginning.
Said land is conveyed for the uses
and purposes of the Woodbridge
Park Association, Incorporated, as
set forth in its Articles of Associa-
tion, and upon the following terms
and conditions:
1. Said land shall be used for
park, forest and kindred purposes
only, and the grantee may transfer to

the State of Connecticut the right to
establish a preserve therein for the
protection of fish, game and wild
life, in accordance with the statutes
laws of the state of Connecticut.
2. The track to be conveyed
shall be named "the Alice Newton
Street Memorial Park", and a suit-
able sign or marker bearing that
name shall be erected and main-
tained at any entrance to this land,
which is regularly used by the Pub-
lie.
3. No buildings shall be erect-
ed on said land except those used for
park or community purposes.
4. No hunting, fishing, trap-
ping and picking of wild flowers or
removal of plants or trees, shall be
permitted, except that which may be
necessary for the proper develop-
ment and maintenance of the park.
5. If at any time any of these
restrictions are violated, the title in
the above described land shall im-
mediately revert to me or to my
heirs.
To have and to hold the above grant-
ed and bargained premises, with the
appurtenances thereof, unto the said
Grantee, its successors and assigns
forever, for the uses and purposes,
and subject to the terms and condi-
tions hereinbefore set forth. And
also, the said Grantor, do for myself,
my heirs, executors, and administra-
tors, covenant with the said grantee,
its
445
successors and assigns, that at and
until the unsealing of these presents,
I am well seized of the premises as
a good indefeasible estate in Fee
Simple; and have good right to bar-
gain and sell the same in manner and
form as is above written; and that the
same is free from all encumbrances
whatsoever, except taxes on the list
of 1928.
And furthermore, the said grantor
does by these presents bind himself
and his heirs forever, to warrant and
defend the above granted and bar-
gained premises to the said grantee,

its successors and assigns, against
all claims and demands whatsoever.
In Witness Whereof, I have hereunto
set my hand and seal; acting herein
by the New Haven Bank N.B. A.,
my attorney in fact, hereunto duly
authorized this 21st day of Decem-
ber, A.D. 1928.
Signed, sealed and delivered
in the presence of
Newton H. Street
L.S.
Chas. H. Raymond

By the New Haven Bank
N.B.A., Attorney
Chas E. Cornwall

By William G. Redfield,
President.

State of Connecticut
New Haven, December 2Ist, 1928
County of New Haven
Personally appeared William G.
Redfield, President of the New Ha-
ven Bank, N.B.A., the attorney in
fact of Newton H. Street, signer and
sealer of the foregoing instrument,
and acknowledged the same to be
the free act and deed of said Newton
H. Street, before me.

Charles E. Cornwall- No-
tary Public
Received for record December 26,
1928 (Seal of notary) at 81130m P.M
and recorded by

Helen I. Baldwin

Assistant Town Clerk

365
To all People to whom these Pres-
ents shall come, GREETING:
Know Ye, that 1 , Chester C. Hitch-
cock, of the town of Woodbridge,
County of New Haven and State of
Connecticut,
For the consideration of One Dollar
and other valuable considerations
received to my full satisfaction of
the Woodbridge Park Association,
Incorporated, a corporation legally
existing under the Statute laws of
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Connecticut do give, grant, bargain,
sell and confirm unto the said The
Woodbridge Park Association, In-
corporated, and unto its successor
and assigns forever, all that certain
piece or parcel of land, with all the
improvements thereon, contain-
ing two and one-half acres, more
or less, and bounded and described
as follows: Beginning at a point
at the North East corner of land of
said Woodbridge, which said land
is known as Town Hall Lot; thence
Westerly following the division line
between said Town Hall Lot and land
herein described and conveyed, to
the North West corner of said Town
Hall Lot, three hundred five (305)
feet, more or less; thence Northerly
in a straight line with the Westerly
boundary line of said Town Hall Lot,
to the center of a stone wall running
Easterly and Westerly, three hundred
forty seven (347) feet, more or less;
thence Easterly following the cen-
ter of said stone wall; three hundred
nineteen (319) feet, more or less, to
the center of a fence running North-
erly and Southerly; thence Southerly
following said last mentioned fence,
three hundred thirty four (334) feet,
more or less, to a corner, thence
Easterly again, twenty two (22) feet,
more or less following stone wall to
land of The Woodbridge Ecclesiasti-
cal Society; thence Southerly, again
bounded Easterly, by land of said
Woodbridge Ecclesiastical Society,
forty (40) feet, more or less to point
or place of beginning. Said described
land is bounded:
Southerly by Town Hall Lot herein
mentioned; Westerly by land of
Grantor herein; Northerly by land
of said Park Association, Easterly
by land of said Park Association;
Northerly again by land of said Park
Association, Easterly again by land
of the Woodbridge Ecclesiastical
Society.
The division fence on the Westerly
boundary line of said land herein de-
scribed and conveyed shall be built
and maintained by said Woodbridge

Park Association.

To have and to hold the above grant-
ed and bargained premises, with the
appurtenance thereof, unto the said
grantee its successors and assigns
forever, to its and their proper use
and behoof. AND ALSO, I the said
grantor do for myself my heirs, ex-
ecutor and administrators, covenant
with the said grantee heirs and as-
signs, that at, and until the ensealing
of these presents, I am well seized of
the premises, as a good indefeasible
estate in Fee Simple, and have good
right to bargain and sell the same in
manner and form as is above writ-
ten; and that the same is free from all
incumbrances whatsoever.
And Furthermore, I the said grantor
do by these presents, bind myself and
my heirs forever, to WARRANT and
defend the above granted and bar-
gained premises to it the said grantee
its successors and assigns against all
claims and demands whatsoever.
IN WITNEWSS WHEREOF, I have
hereunto set my hand and seal this
20th day of January A.D. 1930.
Signed, sealed and delivered in pres-
ence of
Helen I. Baldwin
Henry E. Baldwin

Chester C. Hitchcock

STATE OF CONNECTICUT
Woodbridge, January 20 1930
NEW HAVEN COUNTY,

Personally appeared Chester C.
Hitchcock
Signer and Sealer of the foregoing
Instrument, and acknowledge the
same to be this free act and deed,
before me.

Henry E. Baldwin
Notary Public

Received for Record, January 20
1930, at 9 11 30 m P. M., and record-
ed by me.

Ethel M. Street Asst. Town Clerk
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7�HFHLvHd fRr �5HFRrd 'HFHPbHr �1Vt� 1935 Dt 1�h�
1RtDr\ 3XblLF�

3�P� 3�M� Dnd rHFRrdHd b\
��S1���11RZn
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7O A// 3E�1-377� 7O W+OM 7+ESE I7ESE7S S+A// COME--O3EY7'I1G�
�K=OW YE� 7+A7 ; 7hH )LrVt /tRlHVLDVtLFDl SRFLHt\ Rf thH 7RZn Rf WRRdbrLdJH� Dn
HFFlHVLDVtLFDl FRrSRrDtLRn RrJDnLzHd XndHr thH lDZV Rf thH StDtH Rf CRnnHFtLFXt Dnd
�lRFDtHd Ln thH 7RZn Rf WRRdbrLdEfH� Ln thH CRXnt\ Rf Lv�HZ +DvHn Dnd StDtH Rf FRnnHFtLFt/t
�)Rr thH coQsiGeUaWioQ oI oQe GoOOaU (, : �.00� Dnd RthHr vDlXDblH FRnVLdHrDtLRnV bXt Rf
Dn DPRXnt Rf Oess WKaQ thH VXP Rf RnH hXndrHd ��1��) dRllDrV rHFHLvHd tR LtV fXll
+VDtLVfDFtLRn Rf 7hH WRRdbrLdJH 3DrN AVVRFLDtLRn� InFRrpRrDtHd� D FRrpRrDtLRn
RrDDnLzHd XndHr thH JHnHrDl lDZV Rf thH StDtH Rf CRnnHFtLFXt� Dnd lRFDtHd Ln VDLd
7RZn Rf WRRdbrLdJH� Ln VDLd CRXnt\ Dnd StD tH� dR rHPLVH� rHlHDVH Dnd fRrHvHr QXLt
ClDLP XntR thH VDLd 7hH WRRdbrLdDH 3DrN AVVRFLDtLRn� LnF Dnd XntR LtV VXFFHVVRrV
Dnd DVVLJnV fRrHvHr� Dll thH rLJht� tLtlH� LntHrHVt� FlDLP Dnd dHPDnd ZhDtVRHvHr DV
Lt thH VDLd rHlHDVRr hDV Rr RXJht tR hRvH Ln Rr tR All thDt FHrtDLn pLHFH Rr RDrFH
Rf lDnd� ZLth Dll thH LPprRvHPHntV thHrHRn� VLtXDtHd iQ thH VDLd 7RZn Rf IooGEUiGe,

-
Ln thH CRXnt\ Rf 3HZ +DvHn Dnd StDtH Rf CoQQecWicuW Dnd bRXndHd Dnd dHVFrLbHd DV
+fRllRZV� %HJLnnLnJ Dt Dn LrRn pLpH� Rr RthHr PDrNHr ZhLFh LV lRFDtHd Dt thH -fRrth
HDVt FRrnHr Rf lDnd Rf thH JrDntHH hHrHLn; thHnFH VRXthHrl\� bRXndHd /DVtHr\ b\
IlDnd Rf thH JrDntRr hHrHLn� Ln D VtrDLJht lLnH� thrHH hXndrHd �=OO) fHHt� PRrH Rr
lHVV� tR D pRLnt Ln thH nRrthHrl\ bRXndDr\ lLnH Rf thH hLJhZD\ NnRZn DV /HHtLnJ
I+RXVH /DnH� VDLd HDVtHr O\ bRXndDr\ lLnH Rf lDnd hHrHLn GescUiEeG iI HxtHndHd � cuWOie+Oy
Ln D VtrDLJht lLnH ZRXld pDVV thrRXJh thH �lRrthZHVt FRrnHr Rf thH bXLldLnJ NnRZn DV

1 CHntHr SFhRRl; thHnFH ZHVtHrl\ Ln D FXrvHd lLnH� EouQGeG SRXthHrl\ b\ thH VDLd
nRrthHrl\ bRXndDr\ lLnH Rf VDLd hLJhZD\ NnRZn DV L7HHtLnJ +RU�H /DnH� tR lDnd Rf thH
VDLd 7RZn Rf WRRdbrLdJH; thHnFH 3RrthHrl\� bRXndHd WHVtHrl\ bv VDLd lDnd Rf VDLd
7owQ oI ooGKQiGge, Dnd b\ lDnd Rf thH JrDntHH hHrHLn� HDFh Ln pDrt� tR D pRLnt
ZhLRh VDLd pRLnt LV dLVtDnt ZHVtHrl\ nLnHt\-nLnH �99) fHHt� PRrH Rr lHVV� frRP thH
L)RLnt� Rr plDFH Rf EegiQQiQg� thHnFH HDVtHrl\ bRXndHd 1oUWKeUOy Ey lDnd Rf thH VDLd
JrDntHH hHrHLn� nLnHt\-nLnH �99) IeeW, PRrH Rr lHVV� tR thH pRLnt Rr plDFH Rf
LbHJLnnLnJ�
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7O +A9E A1' 7O +O/' thH �prHPLVHV� ZLth Dll thH DppXrtHnDnFHV� XntR thH VDLd ?H���
lHDVHV Dnd XntR LtV VXFFHVVRrV Dnd DVVLJnV fRrHvHr� VR thDt nHLthHr Lt thH )HlHDVRr
nRr LtV VXFFHVVRrV nRr Dn\ RthHr pHrVRn XndHr Lt Rr thHP VhDll hHrHDftHr hDvH Dn\
FlDLP� rL Jht Rr tLtlH Ln Rr tR thH prHPLVHV Rr Dn\ pDrt thHrHRf� bXt thHrHfrRP Lt
LV Dnd thH\ DrH b\ thHVH prHVHntV� fRrHvHr bDrrHd Dnd VHFlXdHd�
I1 WI71ESS W+E5EO)� Rn thLV �3rd dD\ Rf 'HFHPbHr A�'� 1�35� VDLd JrDntRr hDvLnJ nR
FRrpRrDtH VHDl hDV FDXVHd D FRPPRn VHDl tR bH hHrHtR DffLxHd Dnd hDV DdRptHd thH
VDPH DV Dnd fRr LtV FRrpRrDtH VHDl Dnd hDV FDXVHd� thLV LndtrXPHnt tR bH VLDnHd�
HxHFXtHd Dnd dHlLvHrHd Ln LtV bHhDlf b\ /HLLR\ G� =HHFhHr� )rHdHrLFN� W� %LFH� +RZDrd
W� +DJ /Drd� +Hnr\ A� SpHrr\� EDrj•RrLH KLlbRrn Dnd Lv\ E� 3HFN� D FRPPLttHH Rf thLV
FRrpRrDtLRn Dnd LtV DJHntV� hHrHXntR dXl\ DXthRrLzHd�
SLDnHd� VHDlHd Dnd dHlLvHrHd) 	 7+E )I5S7 ECC/ESIAS7ICA/ SOCIE7Y O) 7+E 7OW1 O)

Ln prHVHnFH Rf WOO'b��)I'GE %\
	Suzette A. -XnDlDV �DV tR /�C�%�) /HrR\ U� EHHFhHrV) 	 +Hnr\ A� SpHrr\L-S
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YH-tRn +� StrHt �AV tR Dll)
CRrp�SHDl Rf

)LrVt PFFl� SRFLHt\
Rf thH 7RZn Rf

WRRdbrLdJH
StDtH Rf CRnnHFtLFXt �

1HZ +DvHn� CRXnt\ 	 FV� 	 WRRdbrLdJH� 'HFHPbHr �3� 1935
3HrVRnDll\ DppHDrHd /HrR\ C� j3HHFhHr� )rHdHrLFN W� ?�LFH� +RZDrd W� +DJJDrd�

+Hnr\ A� SpHr'r\� /DrjRrLH KLlbRrn� Dnd Lv\ E� 3HFN-A CRPPLttHH Rf thLV FRrpRrDtLRn
Dnd LtV AJHntV� Rf thH )LrVt EFFlHVLDVtLFDl SRFLHt\ Rf thH 7RZn Rf WRRdbrLdDH�
VLDnHrV .z.md VHDlHrV Rf thH fRrHDFLnJ LnVtrXPHnt Dnd DbNnRZlHdDHd thH � VDPH tR bH
thHLr frHH DFt Dnd dHHd DV VXFh CRPPLttHH Dnd AHntV� Dnd thH frHH DFt Dnd dHHd
Rf VDLd 7hH )LrVt EFFlHVLDVtLFDl SRFLHt\ Rf thH 7RZn Rf WRRdbrLdJH� bHfRrH PH�

1HZtRn +� St'r�HHt�
�1RtDrLDl SHDl) 	 LTRtDr\ 3XblLF�

5HFHLvHd fRr �LHFRrd 'HFHPbHr ��th� 1935 Dt 9h� ��P� A=M� Dnd rHFRrdHd b\
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7R Dll 3HRplH tR ZhRP thHVH 3rHVHntV VhDll FRPH� �15EEI11O�
KnRZ YH� 7hDt I � 'RrRth\ %� +HLVH� ZLfH Rf ArthXr 3� +HLVH� tR

ZhRP I ZDV PDrrLHd DftHr AprLl ��th� 1�77� bRth Rf thH 7RZn Rf WRRd
brLDHH� CRXnt\ Rf 1HZ +DvHn Dnd StDtH Rf CRnnHFtLFXt� fRr thH FRn
VLdHrDtLRn Rf OnH 'RllDr Dnd RthHr vDlXDblH FRnVLdHrDtLRnV� Ln Dll
lHVV thDn OnH +XndrHd 'RllDrV� rHFHLvHd tR P\ fXll VDtLVfDFtLRn Rf [hH
WRRdbrLdJH 3DrN AVVRFLDtLRn� InFRrpRrDtHd� D FRrpRrDtLRn lHHDll\ HxLVtLnJ
XndHr thH VtDtXtH lDZV Rf CRnnHFtLFXt� dR JLvH� JrDnt� bDrJDLn� VHll Dnd
FRnfLrP XntR thH VDLd 7hH WRRdbrLdHH 3DrN AVVRFLDtLRn� InFRrpRrDtHd� and
XntR LtV VXFFHVVRrV Dnd DVVLJnV fRrHvHr� D FHrtDLn pLHFH Rr pDrFHl Rf land
ZLth Dll thH LPprRvHPHntV thHrHRn� VLtXHtHd Ln VDLd Town of WRRdbrLdJH�
CRXnt\ Rf 1HZ +DvHn Dnd StDtH Rf CRnnHFtLFXt� DV VhRZn Rn D PDp HntLtlHd�
"APLt\ +LllV� WRRdbrLdJH� CRnn�� 'HvHlRpHd b\ A�5�+HLVH� InF�� SFDlH I in. -
1�� ft�� May 15� 1953"� )rHdHrLFN C� +Dhn� CLvLl EnJLnHHr Dnd SXrvHHRr� Rn
fLlH Ln thH WRRdbrLdJH 7RZn ClHrN'V OffLFH� Dnd bRXndHd DV fRllRZV�

EAS7E5/Y b\ D 3rLvDtH HLHht Rf WD\ Rr Old MLll Roed,
DV VhRZn Rn eeid HDp� �� fHHt;

SOU7+E5/Y b\ lDnd Rf ADrRn 5� /HrnHr� Ht Xx� 1����5
fHHt;

WES7E5/Y b\ lDnd Rf 7hH 'HRRdbrL1�H L-DrN AVHRFLHtLRn� InF�
�� fHHt� MRtH Rr lHVV� Dnd

1O57+E5/Y b\ lDnd Rf thH JrDntRr hHrHLn� 1�� fHHt� PRrH 	 bRXndDr\�
Rr lHVV� b\ D lLnH drRZn pDrDllHl ZLth thH VDLd SRXthHrl\A

AV pDrt FRnVLdHrDtLRn fRr thLV dHHd Lt LV DJrHHd thDt Ln thH HvHnt
thDt thH prLvDtH rLJht Rf ZD\ Rr Old MLll 5RDd DV VhRZn Rn VDLd PDp LV
rHlRFDtHd Ln Dn HDVtHrl\ dLrHFtLRn� thHn Dnd Ln thDt HvHnt thH JrDntRr
hHrHLn Rr hHr hHLrV Rr DVVLHnV ZLll HxHFXtH Dnd dHlLvHr tR VDLd 7hH
WRRdbrLdJH 3DrN AVVRFLDtLRn� InF�� D JRRd Dnd VXffLFLHnt WDrrDHt\ 'HHd
FRnvH\LnJ D VtrLp Rf lDnd tZHnt\ ���) fHHt Ln ZLdth frRP thH HDVtHrl\
Hnd Rf thH pLHFH Rr pDrFHl Rf lDnd hHrHLn dHVFrLbHd Dnd HxtHndLnL tR thH
nHZ prLvDtH rLJht Rf ZD\ Rr Old WLll 5RDd DV rHlRFDtHd�

SDLd prHPLVHV DrH VXbjHFt tR D JrDnt Ln fDvRr Rf thH SRXthHrn 1HZ
EnJlDnd 7HlHphRnH CRPpDn\ b\ dHHd frRP 'RrRth\ 3� +HLVH Dnd ArthXr 3�
+HLVH� dDtHd AprLl 3�� 195� Dnd rHFRrdHd Ln 9Rl� 5� Rn 3DJH ��3 Rf thH
WRRdbrLdJH /Dnd 5HFRrdV� Dnd tR Dn\ RthHr HnFXPbrDnFHV DV Rf rHFRrd PD\
DppHDr� LnFlXdLnJ D rLJht Rf ZD\ tR 1HZtRn +� StrHHt Dnd EthHl 9� StrHHt�

SDLd prHPLVHV DrH DlVR VXbjHFt tR bXLldLnJ lLnHV Lf HVtDblLVhHd� Dll
lDZV; RrdLnDnFHV Rr FRvHrnPHntDl rHJXlDtLRnV� LnFlXdLnJ building Dnd zRnLn�
RrdLnDnFHV� DffHFtLnJ VDLd prHPLVHV� Dnd tR tDxHV DVVHVVHd DHDLnVt thH VDPH
Rn thH /LVt Rf 195�� ZhLFh ZLll bHFRPH dXH -Xl\ 1� 1957�

7R +DvH Dnd tR +Rld thH DbRvH JrDntHd Dnd bDrJDLnHd prHPLVHV� ZLth
thH DppXrtHnDnFHV thHrHRf� XntR thH VDLd JrDntHH LtV VXFFHVVRrV Dnd DVVLHnV
fRrHvHr� tR LtV Dnd thHLr prRpHr XVH Dnd bHhRRf� And AlVR� I thH VDLd
JrDntRr dR fRr P\VHlf Dnd P\ hHLrV� HxHFXtRrV Dnd DdPLnLVtrDtRrV� FRvHnDnt
ZLth thH VDLd JrDntHH� LtV VXFFHVVRrV Dnd DVVLHnV� thHt Dt� Dnd XntLl thH
HnVHDlLnJ Rf thHVH prHVHntV� I DP ZHll VHLzHd Rf thH prHPLVHV� DV D JRRd
LndHfHDVLblH HVtDtH Ln )HH SLPplH� Dnd hDvH JRRd rLHht tR bDrJDLn Dnd VHll
thH VDPH Ln PDnnHr Dnd fRrP DV LV DbRvH ZrLttHn; Dnd thDt thH VDPH LV frHH
frRP Dll LnFXPbrDnFHV ZhDtVRHvHr� HxFHpt DV DbRvH ZrLttHn�
And )XrthHrPRrH� 1 thH VDLd JrDntRr dR b\ thHVH prHVHntV� bLnd P\VHlf Dnd
P\ hHLrV fRrHvHr� tR WDrrDnt Dnd dHfHnd thH DbRvH JrDntHd Dnd bDrJDLnHd
prHPLVHV tR Lt thH VDLd JrDntHH� LtV VXFFHVVRrV Dnd DVVLJnV DHDLnVt Dll
FlDLPV Dnd dHPDndV ZhDtVRHvHr� HxFHpt DV DbRvH ZrLttHn�
In WLtnHVV WhHrHRf� I hDvH hHrHXntR VHt P\ hDnd Dnd VHDl thLV 9th
dD\ Rf 1RvHPbHr� A�'� 195��
SLJnHd� SHDlHd Dnd 'HlLvHrHd

Ln thH prHVHnFH Rf

Wi
Gi)�e 	a 61';',,,o_z_	 �/�S�)

S7A7E O)' CO11EC7 U7)
COU17Y O) 1EW +A9E1 ) VV� 	 WRRdbrLdJH� 	 1RvHPbHr 9th� A�'� 195X

3HrVRnDll\ DppHDrHd 'RrRthHr � %� +HLVH� SLJnHr Dnd SHDlHr Rf � thH fRrH
JRLnJ LnVtrXPHnt� Dnd DFNnRZlHdJHd thH VDPH tR bH hHr frHH DFt Dnd-dH��
bHfRrH PH�

HH
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APPENDIX 3

Wildlife Species List
1. Marbled Salamander 38. Downy Woodpecker 76. Scarlet Tanager
2. Spotted Salamander 39. Hairy Woodpecker 77. Northern Cardinal

3. Red-spotted Newt 40. Northern Flicker 78. Rose-breasted Grosbeak

4. Redback Salamander 41. Pileated Woodpecker 79. Rufous-sided Towhee

5. Eastern American Toad 42. Olive-sided Flycatcher 80. Chipping Sparrow

6. Northern Spring Peeper 43. Eastern Wood-Pewee 81. White-throated Sparrow
7. Gray Treefrog 44. Least Flycatcher 82. Dark-eyed Junco

8. Bullfrog 45. Eastern Phoebe 83. Red-winged Blackbird

9. Green Frog 46. Tree Swallow 84. Common Grackle

10. Wood Frog 47. Blue Jay 85. Brown-headed Cowbird
11. Pickerel Frog 48. American Crow 86. Northern Oriole
12. Eastern Box Turtle 49. Black-capped Chickadee 87. Purple finch

13. Eastern Painted Turtle 50. Tufted Titmouse 88. American Goldfinch
14. Northern Water Snake 51. Red-breasted Nuthatch 89. Virginia Opossum
15. Northern Brown Snake 52. White-breasted Nuthatch 90. Masked Shrew
16. Northern Redbelly Snake 53. Brown Creeper 91. Pygmy Shrew
17. Eastern Garter Snake 54. Carolina Wren 92. Eastern Pipistrelle
18. Black Rat Snake 55. House Wren 93. Big Brown Bat
19. Eastern Milk Snake 56. Golden-crowned Kinglet 94. Eastern Chipmunk
20. Great Blue Heron 57. Ruby-crowned Kinglet 95. Woodchuck
21. Wood Duck 58. Veery 96. Gray Squirrel
22. Turkey Vulture 59. Swainson's Thrush 97. Red Squirrel
23. Sharp-shinned Hawk 60. Hermit Thrush 98. Southern Flying Squirrel
24. Cooper's Hawk 61. Wood Thrush 99. Beaver
25. Red-shouldered Hawk 62. American Robin 100. Deer Mouse
26. Broad-winged Hawk 63. Gray Catbird 101. White-footed Mouse
27. Red-tailed hawk 64. Northern Mockingbird 102. Southern Red-backed Vole
28. Ruffed Grouse 65. Cedar Waxwing 103. Porcupine
29. Wild Turkey 66. European Starling 104. Coyote
30. American Woodcock 67. Solitary Vireo 105. Red Fox
31. Mourning Dove 68. Red-eyed Vireo 106. Black Bear
32. Black-billed Cuckoo 69. Yellow Warbler 107. Raccoon
33. Yellow-billed Cuckoo 70. Chestnut-sided Warbler 108. Fisher
34. Barred Owl 71. Black-and-white Warbler 109. Striped Skunk

35. Ruby-throated Humming- 72. American Redstart 110. Bobcat
bird 73. Ovenbird 111. White-tailed Deer
36. Red-bellied Woodpecker 74. Louisiana waterthrush
37. Yellow-bellied Sapsucker 75. Common yellowthroat
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Weed of the Week  

Border Privet /igusWUum oEWusiIoOium SieE� 	 =ucc�

CRPPRn 1DPHV: EoUGeU SUiYeW� EOuQW-OeaYeG SUiYeW� UegaO SUiYeW

1DtLvH OrLJLn: EasW Asia� -aSaQ; iQWUoGuceG Wo 1oUWK AmeUica as a commoQ
KeGge iQ OaQGscaSiQg�

'HVFrLptLRn: 'eciGuous semi-eYeUgUeeQ� oU eYeUgUeeQ sKUuE iQ WKe oOiYe
IamiOy �OOeaceae) WKaW gUows Wo 1� Wo 1� IeeW iQ KeigKW wiWK sSUeaGiQg oU
aUcKiQg sWems� � %oUGeU SUiYeW is GisWiQguisKeG Ey iWs miQuWeOy SuEesceQW
Wwigs� Ey iWs SuEesceQW OeaI miGUiE� aQG Ey iWs IOoweUiQg SaQicOes wKicK aUe
aEouW 1 Wo � iQcKes iQ OeQgWK� 7Ke GeeS gUeeQ OeaYes aUe oEOoQg-oYaWe iQ
sKaSe� oSSosiWe� aQG 1-� iQcKes OoQg� /eaYes WuUQ UeG Wo SuUSOe iQ IaOO� SmaOO
wKiWe IUagUaQW IOoweUs� aSSeaUiQg iQ -uQe� aUe gUouSeG iQ SaQicOes aW WKe eQG
oI EUaQcK OeWs� 7Ke GeYeOoSiQg IUuiWs �EeUUy-Oike GUuSes) aUe gUeeQ GuUiQg WKe
summeU aQG WuUQ EOue-EOack wKeQ maWuUe iQ WKe IaOO� 7Ke IUuiWs SeUsisW OoQg
iQWo WKe wiQWeU� 7Kis SeUeQQiaO sKUuE gUows UeaGiOy IUom seeG oU IUom UooW
oU sWumS sSUouWs

+DbLtDt: IW caQ Ee IouQG iQ eGge KaEiWaWs� aOoQg UoaGsiGes� iQ oSeQ wooGs iQ
oOG IieOGs� iQ oWKeU GisWuUEeG KaEiWaWs aQG iQ a YaUieWy oI uQGisWuUEeG QaWuUaO aUeas�

'LVtrLbXtLRn: CoQQecWicuW� 'isWUicW oI CoOumEia� IOOiQois� IQGiaQa� KeQWucky� MaUyOaQG�
MassacKuseWWs� MicKigaQ� MissouUi� 1ew +amSsKiUe� 1ew -eUsey� 1ew YoUk� 1oUWK
CaUoOiQa� OKio� 3eQQsyOYaQia� 5KoGe IsOaQG� 7eQQessee� UWaK� 9eUmoQW� aQG 9iUgiQia�

EFRlRJLFDl IPpDFtV: 7Kis SOaQW is caSaEOe oI escaSiQg Wo IoUm
GeQse WKickeWs WKaW caQ cUowG ouW QaWiYe sSecies� IW escaSes
IUom cuOWiYaWioQ wKeQ WKe IUuiWs aUe coQsumeG Ey wiOGOiIe�
SaUWicuOaUOy EiUGs� wKicK oIWeQ e[cUeWe WKe seeGs uQKaUmeG aW
GisWaQW OocaWioQs wKeUe WKey may geUmiQaWe aQG Eecome
esWaEOisKeG�

CRntrRl Dnd MDnDJHPHnt:

• MDnXDl� MowiQg aQG cuWWiQg aUe aSSUoSUiaWe IoU smaOO SoSuOaWioQs oU eQYiUoQmeQWaOOy seQsiWiYe aUeas wKeUe
KeUEiciGes caQQoW Ee useG� SWems sKouOG Ee cuW aW OeasW oQce SeU gUowiQg seasoQ as cOose Wo gUouQG OeYeO as
SossiEOe� 5eSeaWeG mowiQg oU cuWWiQg wiOO coQWUoO WKe sSUeaG�

• ChHPLFDl� 7KoUougKOy weW aOO OeaYes wiWK oQe oI WKe IoOOowiQg KeUEiciGes iQ waWeU wiWK a suUIacWaQW�
AugusW Wo SeSWemEeU- ima]aSyU as a 1-SeUceQW soOuWioQ oU gOySKosaWe as a 3-SeUceQW soOuWioQ
MaUcK Wo -uQe- a gOySKosaWe KeUEiciGe as a 3-SeUceQW soOuWioQ�

)oU sWems Woo WaOO IoU IoOiaU sSUays� aSSOy WUicOSyU as a ��-SeUceQW soOuWioQ iQ commeUciaOOy aYaiOaEOe EasaO oiO�
GieseO IueO� oU keUoseQe as a EasaO sSUay oU WKiQOiQe aSSOicaWioQ OcWoEeU WKUougK )eEUuaUy� )oOOow OaEeO aQG
sWaWe UequiUemeQWs�

5HfHrHnFHV:
KWWS�//SOaQWs�usGa�goY � www�iQYasiYe�oUg/easWeUQ/sUs/coQWUoO�KWmO
KWWS�//KoUWicuOWuUe�Ssu�eGu/couUses/KoUW13�/uS-oSeQ/SUiQW  images�KWm
1aWuUe CoQseUYaQcy EOemeQW SWewaUGsKiS AEsWUacW
KWWS�//WQcweeGs�ucGaYis�eGu/esaGocs/GocumQWs/Oigu sS�KWmO�
www�KoUW�ucoQQ�eGu/SOaQWs/O/OigoEW/OigoEW1�KWmO
KWWS�//weEaSSs�OiE�ucoQQ�eGu/iSaQe/EUowsiQg�cIm?GescUiSWioQiG=�

3UoGuceG Ey WKe US'A )oUesW SeUYice� )oUesW +eaOWK SWaII� 1ewWowQ SquaUe� 3A� 	 WOW �9-��-�5
IQYasiYe 3OaQWs weEsiWe� KWWS�//www�Qa�Is�IeG�us/IKS/iQYasiYe_SOaQWs
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Weed of the Week

Garlic Mustard AOOiaUia SeWioOaWe [%ieE] CaYaUa 	 GUaQGe

1DtLvH OrLJLn: EuUoSe

'HVFrLptLRn: GaUOic musWaUG is
a cooO seasoQ EieQQiaO KeUE iQ
WKe musWaUG IamiOy
�%Uassicaceae) wiWK sWaOkeG�
WUiaQguOaU Wo KeaUW-sKaSeG�
coaUseOy WooWKeG OeaYes WKaW
giYe oII aQ oGoU oI gaUOic wKeQ
cUusKeG� )iUsW-yeaU SOaQWs
aSSeaU as a UoseWWe oI gUeeQ
OeaYes cOose Wo WKe gUouQG�
5oseWWes UemaiQ gUeeQ WKUougK WKe wiQWeU aQG GeYeOoS iQWo maWuUe
IOoweUiQg SOaQWs WKe IoOOowiQg sSUiQg� )OoweUiQg SOaQWs oI gaUOic
musWaUG UeacK IUom � Wo 3-1/� IeeW iQ KeigKW aQG SUoGuce
EuWWoQOike cOusWeUs oI smaOO wKiWe IOoweUs� eacK wiWK IouU SeWaOs iQ
WKe sKaSe oI a cUoss� %egiQQiQg iQ May �iQ WKe miG-AWOaQWic CoasW
3OaiQ UegioQ)� seeGs aUe SUoGuceG iQ eUecW� sOeQGeU SoGs aQG
Eecome sKiQy EOack wKeQ maWuUe� %y OaWe -uQe� wKeQ mosW gaUOic
musWaUG SOaQWs KaYe GieG� WKey caQ Ee UecogQi]eG oQOy Ey WKe
eUecW sWaOks oI GUy� SaOe EUowQ seeGSoGs WKaW UemaiQ� aQG may
KoOG YiaEOe seeG� WKUougK WKe summeU�

+DbLtDt: GaUOic musWaUG IUequeQWOy occuUs iQ moisW� sKaGeG soiO oI UiYeU IOooGSOaiQs� IoUesWs� aQG UoaGsiGes�
eGges oI wooGs aQG WUaiOs eGges aQG IoUesW oSeQiQgs� 'isWuUEeG aUeas aUe mosW susceSWiEOe Wo UaSiG iQYasioQ
aQG GomiQaQce� 7KougK iQYasiYe uQGeU a wiGe UaQge oI OigKW aQG soiO coQGiWioQs� gaUOic musWaUG is associaWeG
wiWK caOcaUeous soiOs aQG Goes QoW WoOeUaWe KigK aciGiWy� GUowiQg seasoQ iQuQGaWioQ may OimiW iQYasioQ oI gaUOic
musWaUG Wo some e[WeQW�

'LVtrLbXtLRn: GaUOic musWaUG is OocaWeG IUom easWeUQ CaQaGa� souWK
Wo 9iUgiQia aQG as IaU wesW as KaQsas aQG 1eEUaska� See sKaGeG
aUeas oQ WKe GisWUiEuWioQ maS�

EFRlRJLFDl IPpDFtV: GaUOic musWaUG Soses a seYeUe WKUeaW Wo QaWiYe
SOaQWs aQG aQimaOs iQ IoUesW commuQiWies� OQce iQWUoGuceG Wo aQ
aUea� gaUOic musWaUG ouW-comSeWes QaWiYe SOaQWs Ey aggUessiYeOy
moQoSoOi]iQg OigKW� moisWuUe� QuWUieQWs� soiO aQG sSace�

CRntrRl Dnd MDnDJHPHnt:

MHFhDnLFDl� +aQG UemoYaO oI eQWiUe UooW sysWem oI SOaQW is SUacWicaO IoU OigKW iQIesWaWioQs� )oU OaUgeU
iQIesWaWioQs cuW sWems aW gUouQG OeYeO oU wiWKiQ seYeUaO iQcKes oI WKe gUouQG� Wo SUeYeQW seeG
SUoGucWioQ�
ChHPLFDl� +eUEiciGe �e�g�� 5ouQGuS) may Ee aSSOieG IoU YeUy KeaYy iQIesWaWioQs� )iUe caQ Ee useG
EuW caQ eQcouUage geUmiQaWioQ oI sWoUeG seeGs aQG SUomoWe gUowWK oI emeUgiQg gaUOic musWaUG
seeGOiQgs�
%LRFRntrRl - )iYe weeYiOs aQG oQe IOea EeeWOe IeeG oQ gaUOic musWaUG

5HfHrHnFHV: KWWS�//SOaQWs�usGa�goY � www�QSs�goY/SOaQWs/aOieQ/IacW/aOSeO�KWm
%ioOogicaO CoQWUoO oI IQYasiYe 3OaQWs iQ WKe EasWeUQ UQiWeG SWaWes S� 3�5-3�9

3UoGuceG Ey WKe US'A )oUesW SeUYice� )oUesW +eaOWK SWaII� 1ewWowQ SquaUe� 3A� 	 WOW ��-�1-�5
IQYasiYe 3OaQWs weEsiWe� KWWS�//www�Qa�Is�IeG�us/IKS/iQYasiYe_SOaQWs
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WHHd of the Week 

-DpDnHVH %DrbHrr\ %eUEeUis WKuQEeUgii 'C�

1DtLvH 5DnJH: -aSaQ

'HVFrLptLRn: -aSaQese EaUEeUUy is a comSacW� sSiQy�
GeciGuous sKUuE iQ WKe EaUEeUUy IamiOy (%eUEeUiGaceae� WKaW
commoQOy gUows IUom � Wo 3 IeeW WaOO �aOWKougK iW caQ gUow
uS Wo si[ IeeW iQ KeigKW)� 5ooWs aUe sKaOOow EuW WougK� 7Ke
smooWK-eGgeG OeaYes UaQge IUom oYaO Wo sSooQ-sKaSeG aQG
aUe cOusWeUeG iQ WigKW EuQcKes cOose Wo WKe EUaQcKes� 7Ke
siQgOe sSiQes EeaU smaOO OeaYes iQ WKeiU a[iOs� YeOOow IOoweUs
EOoom iQ May� aUe aEouW oQe WKiUG oI aQ iQcK wiGe� aQG aUe
soOiWaUy oU iQ smaOO cOusWeUs oI �-� EOossoms� 7Ke EUigKW-UeG
IUuiWs maWuUe iQ miG-summeU aQG KaQg IUom WKe EusK GuUiQg
auWumQ aQG iQWo wiQWeU� 7Ke EeUUies aUe smaOO� oEOoQg� aQG IouQG siQgOy oU iQ cOusWeUs� 7Ke SOaQW UegeQeUaWes
Ey seeG aQG cUeeSiQg UooWs� %iUGs aQG UaEEiWs aUe kQowQ Wo eaW WKe seeGs aQG GisWUiEuWe WKe sSecies� %UaQcKes
UooW IUeeOy wKeQ WKey WoucK WKe gUouQG; WKus aOOowiQg siQgOe SOaQWs Wo Eecome quiWe OaUge�

+DbLtDt: -aSaQese EaUEeUUy SUeIeUs weOO-GUaiQeG soiOs� aOWKougK iW Kas EeeQ IouQG iQ weW� caOcaUeous siWuaWioQs�
�sSeciIicaOOy iQ a EOack asK swamS)� IW is WySicaOOy IouQG iQ OocaWioQs oI SaUWiaO suQOigKW sucK as wooGOaQG's eGge;
iW caQ suUYiYe weOO uQGeU WKe sKaGe oI aQ oak caQoSy� IW is aOso IouQG aOoQg UoaGsiGes� IeQces� oOG IieOGs� IoUesW
eGges� aQG oSeQ wooGs� -aSaQese EaUEeUUy caQ Ee IouQG iQYaGiQg oak wooGOaQGs aQG oak saYaQQas; iW is
wiGesSUeaG iQ WiscoQsiQ wooGOaQGs souWK oI WKe WeQsioQ ]oQe� A UeOaWeG QoQ-QaWiYe sSecies� %. YuOgaUis, was
wiGeOy SOaQWeG IoU simiOaU SuUSoses� EuW Kas EeeQ e[WeUmiQaWeG Eecause iW is WKe aOWeUQaWe KosW oI EOack UusW� a
Gisease WKaW aIIecWs wKeaW cUoSs� -aSaQese EaUEeUUy comSeWes SooUOy wiWK gUasses aQG may succumE Wo GUougKW
coQGiWioQs�

'LVtrLbXtLRn: 7Kis sSecies is UeSoUWeG IUom sWaWes sKaGeG oQ WKe 3OaQWs 'aWaEase
maS� IW is UeSoUWeG iQYasiYe iQ C7� 'C� 'E� I1� KY� MA� M'� ME� MO� 1C� 1+� 1-� 1Y�
O+� 3A� 5I� 71� 9A� 97� WI� aQG W9�

EnvLrRnPHntDl IPpDFt: IW oIWeQ escaSes cuOWiYaWioQ� 3OaQWs sKaGe ouW oWKeU uQGeU
sWoUy sSecies� 5eceQW UeseaUcK sWuGies iQ 1ew -eUsey iQGicWeG WKaW -aSaQese EaUEeUUy
cKaQges WKe soiO cKemisWUy iQ eQYiUoQmeQW iW iQKaEiWs�

CRntrRl Dnd MDnDJHPHnt:

• MDnXDl� MecKaQicaO UemoYaO oI WKe SOaQW is UecommeQGeG iQ eaUOy
sSUiQg Eecause EaUEeUUy is oQe oI WKe IiUsW sKUuEs Wo OeaI ouW� WKeUeEy
makiQg iGeQWiIicaWioQ easieU� CuWWiQg� SuOOiQg oU GiggiQg aUe eIIecWiYe iQ
aUeas wKeUe WKeUe aUe oQOy a Iew SOaQWs� A Koe� weeG wUeQcK� oU
maWWock sKouOG Ee useG Wo uSUooW WKe EusK aQG aOO coQQecWeG UooWs�
7Kick gOoYes aUe UecommeQGeG IoU SUoWecWioQ IUom WKe sKUuE's sSiQes�
-aSaQese EaUEeUUy may Ee UeOaWiYeOy easy Wo coQWUoO iQ IiUe-aGaSWeG
commuQiWies� )iUe is WKougKW Wo kiOO WKese SOaQWs aQG SUeYeQW IuWuUe
esWaEOisKmeQW�

• ChHPLFDl� 7UicOoSyU Kas EeeQ useG as a cuW-sWumS WUeaWmeQW wiWK success� OWKeU KeUEiciGes OaEeOeG IoU
EUusK coQWUoO� sucK as gOySKosaWe� may SUoYe Wo Ee eIIecWiYe� CaUe iQ aSSOicaWioQ is esseQWiaO Eecause
gOySKosaWe is a QoQ-seOecWiYe KeUEiciGe WKaW caQ kiOO QaWiYe sSecies as weOO� +eUEiciGes aUe suggesWeG oQOy IoU
SOaQWs WKaW aUe GiIIicuOW Wo UemoYe mecKaQicaOOy�

5HfHrHnFH: KWWS�//www�GQU�sWaWe�wi�us/oUg/OaQG/eU/iQYasiYe/IacWsKeeWs/E���  KWWS�//SOaQWs�usGa�goY
KWWS�//weEaSSs�OiE�ucoQQ�eGu/iSaQe/EUowsiQg�cIm?GescUiSWioQiG=��  www�IoUesWUyimages�oUg
www�QSs�goY/SOaQWs/aOieQ  C]aUaSaWa� EOi]aEeWK -� IQYasiYe 3OaQWs oI WKe USSeU� aQ IOOusWUaWeG GuiGe Wo WKeiU
IGeQWiIicaWioQ aQG CoQWUoO, ���5� S� �� - �9

3UoGuceG Ey WKe US'A )oUesW SeUYice� )oUesW +eaOWK SWaII� 1ewWowQ SquaUe� 3A� 	 WOW ��-13-�5

IQYasiYe 3OaQWs weEsiWe� KWWS�//www�Qa�Is�IeG�us/IKS/iQYasiYe  SOaQWs
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CRntrRl Dnd MDnDJHPHnt:

Weed of the Week   

-DpDnHVH 3DFh\VDndrD
3acKysaQGUa WeUmiQaOis SieE. & =ucc.

CRPPRn 1DPHV: -aSaQese SacKysaQGUa� -aSaQese sSuUge

1DtLvH OrLJLn: Asia - -aSaQ

'HVFrLptLRn: AQ eYeUgUeeQ SeUeQQiaO KeUE gUouQGcoYeU iQ WKe %o[wooG IamiOy
(%u[aceae� WKaW caQ UeacK WweOYe iQcKes iQ KeigKW aQG sSUeaG Wo IoUm GeQse
maWs� SmaOO oYaO-sKaSeG OeaYes� geQeUaOOy Wwo Wo IouU iQcKes iQ OeQgWK� aOWeUQaWe
aEouW WKe sWem� )OoweUs aUe wKiWe aQG aSSeaU EeWweeQ MaUcK aQG ASUiO� )UuiWs
aUe oQ WeUmiQaO EUaQcKes aQG aUe e[WUemeOy smaOO� 5eSUoGuces YegeWaWiYeOy
WKUougK uQGeUgUouQG sWems aQG UooWs�

+DbLtDt: IW is SUomiQeQW aOoQg IoUesW aQG
meaGow eGges�

'LVtrLbXtLRn: 7Kis sSecies is UeSoUWeG IUom sWaWes sKaGeG oQ 3OaQWs 'aWaEase
maS� IW is UeSoUWeG iQYasiYe iQ 9A aQG 'C�

EFRlRJLFDl IPpDFtV: -aSaQese sSuUge gUows YeUy quickOy� sSUeaGiQg Ey
uQGeUgUouQG sWems aQG IoUmiQg a YeUy GeQse gUouQGcoYeU WKaW caQ GisSOace
oWKeU YegeWaWioQ�

• MDnXDl - +aQG SuOOiQg aQG coQWUoOOeG EuUQiQg KaYe EeeQ useG successIuOOy oQ aSSUoSUiaWe aUeas�

• ChHPLFDl- IW caQ Ee eIIecWiYeOy coQWUoOOeG usiQg aQy oI seYeUaO UeaGiOy aYaiOaEOe geQeUaO use KeUEiciGes sucK
as gOySKosaWe� )oOOow OaEeO aQG sWaWe UequiUemeQWs�

5HfHrHnFHV: www�IoUesWimages�oUg � KWWS�//SOaQWs�usGa�goY � www�QSs�goY/SOaQWs/aOieQ
KWWS�//oQcamSus�UicKmoQG�eGu � www�iQYasiYe�oUg � KWWS�//KoUWweE�cas�Ssu�eGu � KWWS�//SuEs�caes�uga�eGu

3UoGuceG Ey WKe US'A )oUesW SeUYice� )oUesW +eaOWK SWaII� 1ewWowQ SquaUe� 3A� 	 WOW ��-15-�5
IQYasiYe 3OaQWs weEsiWe� KWWS�//www�Qa�Is�IeG�us/IKS/iQYasiYe_SOaQWs
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Weed of the Week    

Japanese Honeysuckle Lonicera japonica 7KuQE

1DtLvH OrLJLn: -aSaQ aQG KoUea; iQWUoGuceG Wo WKe U�S� iQ WKe eaUOy Wo miG
1���'s as aQ oUQameQWaO SOaQW� IoU eUosioQ coQWUoO� aQG wiOGOiIe

'HVFrLptLRn: -aSaQese KoQeysuckOe� a memEeU oI WKe KoQeysuckOe IamiOy
�CaSUiIoOiaceae)� is a SeUeQQiaO YiQe WKaW cOimEs Ey WwisWiQg iWs sWems aUouQG
YeUWicaO sWUucWuUes� iQcOuGiQg OimEs aQG WUuQks oI sKUuEs aQG smaOO WUees� 7Ke
semi-eYeUgUeeQ Wo eYeUgUeeQ wooGy YiQe cOimEs aQG WUaiOs Wo �� IeeW ���m) OoQg�
EUaQcKiQg aQG oIWeQ IoUmiQg aUEoUs iQ IoUesW caQoSies� /eaYes aUe oSSosiWe� oEOoQg Wo oYaO� someWimes
OoEeG� KaYe sKoUW sWaOks� aQG occuU iQ SaiUs aOoQg WKe sWem� )OoweUs aUe WuEuOaU� wiWK IiYe IuseG SeWaOs�
wKiWe Wo SiQk� WuUQiQg yeOOow wiWK age� YeUy IUagUaQW� aQG occuU iQ SaiUs aOoQg WKe sWem aW OeaI
MuQcWuUes �ASUiO Wo AugusW)� SWems aQG OeaYes aUe someWimes coYeUeG wiWK IiQe� soIW KaiUs� SmaOO EOack
IUuiWs aUe SUoGuceG iQ auWumQ� eacK coQWaiQiQg �-3 oYaO Wo oEOoQg EeUUy� 7Ke QeaUOy sSKeUicaO� gUeeQ
UiSeQiQg Wo EOack� gOossy EeUUy is aEouW ��� iQcK acUoss oQ ��� Wo 1�� iQcK sWaOks� IW UeSUoGuces aQG
sSUeaGs WKUougK YegeWaWiYe �SOaQW gUowWK) aQG se[uaO �seeG) meaQs�

+DbLtDt: IW WKUiYes iQ a wiGe YaUieWy oI KaEiWaWs iQcOuGiQg IieOGs� IoUesWs� weWOaQGs� EaUUeQs� aQG aOO

	

�  
1-99 	 WySes oI GisWuUEeG OaQGs� OccuUs as GeQse iQIesWaWioQs iQ IoUesW maUgiQs�

UigKW-oI-ways� aQG IoUesW caQoSies� IW is sKaGe WoOeUaQW�
4�il

'LVtrLbXtLRn: -aSaQese KoQeysuckOe occuUs acUoss WKe souWKeUQ U�S� IUom
CaOiIoUQia Wo 1ew EQgOaQG aQG WKe GUeaW /akes UegioQ� EscaSeG SoSuOaWioQs
aOso occuU iQ +awaii� SeYeUe wiQWeU WemSeUaWuUes aQG Oow SUeciSiWaWioQ may
OimiW iWs GisWUiEuWioQ iQ QoUWKeUQ OaWiWuGes aQG iQ WKe WesW� UesSecWiYeOy�

EFRlRJLFDl IPpDFtV: IW sSUeaGs aQG ouW-comSeWes QaWiYe SOaQW sSecies� IWs eYeUgUeeQ Wo semi
eYeUgUeeQ QaWuUe giYes iW aQ aGGeG aGYaQWage oYeU QaWiYe sSecies iQ maQy aUeas� SKUuEs aQG youQg
WUees caQ Ee kiOOeG Ey giUGOiQg wKeQ YiQes WwisW WigKWOy aUouQG sWems aQG WUuQks� cuWWiQg oII WKe IOow oI
waWeU WKUougK WKe SOaQW� 'eQse gUowWKs oI KoQeysuckOe coYeUiQg YegeWaWioQ caQ gUaGuaOOy kiOO SOaQWs
Ey EOockiQg suQOigKW IUom UeacKiQg WKeiU OeaYes� 9igoUous UooW comSeWiWioQ KeOSs iW sSUeaG aQG GisSOace
QeigKEoUiQg QaWiYe YegeWaWioQ�

CRntrRl Dnd MDnDJHPHnt:

MDnXDl Dnd PHFhDnLFDl� )oU smaOO SaWcKes�
KaQG-SuOO seeGOiQgs aQG youQg SOaQWs wKeQ WKe soiO
is moisW� KoOGiQg Oow oQ WKe sWem Wo UemoYe WKe
wKoOe SOaQW aOoQg wiWK iWs UooWs� MoQiWoU IUequeQWOy
aQG UemoYe aQy Qew SOaQWs� )oU OaUge SaWcKes�
UeSeaWeG mowiQg comEiQeG wiWK KeUEiciGe
aSSOicaWioQ is eIIecWiYe� %uUQiQg UemoYes aEoYe
gUouQG YegeWaWioQ EuW Goes QoW kiOO WKe uQGeUgUouQG UKi]omes� wKicK wiOO coQWiQue Wo sSUouW�

ChHPLFDl� )oU eIIecWiYe coQWUoO wiWK KeUEiciGes� KeaOWKy gUeeQ OeaYes musW Ee SUeseQW aW aSSOicaWioQ
Wime aQG WemSeUaWuUes musW Ee suIIicieQW IoU SOaQW acWiYiWy� SeYeUaO sysWemic KeUEiciGes �e�g��
gOySKosaWe aQG WUicOoSyU) moYe WKUougK WKe SOaQW Wo WKe UooWs wKeQ aSSOieG Wo WKe OeaYes oU sWems aQG
KaYe EeeQ eIIecWiYe oQ -aSaQese KoQeysuckOe� 7UeaWmeQW iQ WKe IaOO� wKeQ maQy QoQ-WaUgeW SOaQWs aUe
goiQg GoUmaQW� is EesW� 5eSeaW aSSOicaWioQs may Ee QeeGeG� )oOOow OaEeO guiGeOiQes�

OthHr: IQ ceUWaiQ siWuaWioQs� WeWKeUeG goaWs KaYe EeeQ useG Wo UemoYe KoQeysuckOe gUowWK� EuW musW
Ee moQiWoUeG Wo SUeYeQW WKeiU escaSe Wo WKe wiOG wKeUe WKey wouOG Eecome aQ aGGeG ecoOogicaO WKUeaW�

5eIeUeQces: http://plants.usda.gov , www.nps.goy/plants/alien, 1oQQaWiYe IQYasiYe 3OaQWs oI WKe SouWKeUQ )oUesW� S� 3�-39

3UoGuceG Ey WKe US'A )oUesW SeUYice� )oUesW +eaOWK SWaII� 1ewWowQ SquaUe� 3A� 	 WOW �1-�5-�5

IQYasiYe 3OaQWs weEsiWe� KWWS�//www�Qa�Is�IeG�us/IKS/iQYasiYe_SOaQWs
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MXltLflRrD 5RVH
5osa muOWiIOoUa 7KuQE. e[ MuUU.

CRPPRn 1DPHV: muOWiIOoUa Uose� UamEOeU Uose

1DtLvH OrLJLn: EasWeUQ Asia �-aSaQ� KoUea aQG
easWeUQ CKiQa) iQWUoGuceG IoU oUQameQWaO SuUSoseG
iQ WKe miG Wo OaWe 1���'s

r
r
r-

Weed of the Week Fla        

'HVFrLptLRn: MuOWiIOoUa Uose is a WKoUQy� SeUeQQiaO
sKUuE iQ WKe Uose IamiOy (5osaceae� gUowiQg 1�-15
IeeW iQ KeigKW aQG 9-13 IeeW iQ wiGWK� SWems aUe wiGe
aUcKiQg caQes coYeUeG wiWK KaUG WKoUQs� /eaYes aUe
aOWeUQaWe� SiQQaWeOy comSouQG� aQG KaYe IiYe Wo
eOeYeQ sKaUSOy WooWKeG oYaO OeaIOeWs� COusWeUs oI sKowy� IUagUaQW� wKiWe Wo SiQk IOoweUs EegiQ EOoomiQg iQ May
oU -uQe� )OoweUs aUe ��5-1 iQcK wiGe aQG KaYe 5 SeWaOs� SmaOO EUigKW UeG IUuiWs� oU Uose KiSs� GeYeOoS GuUiQg
WKe summeU� EecomiQg OeaWKeUy� aQG UemaiQ oQ WKe SOaQW WKUougK WKe wiQWeU� IW UeSUoGuces Ey seeG aQG Ey
IoUmiQg Qew SOaQWs WKaW UooW IUom WKe WiSs oI aUcKiQg caQes WKaW coQWacW WKe gUouQG� )UuiWs aUe UeaGiOy sougKW
aIWeU Ey EiUGs wKicK aUe WKe SUimaUy GisSeUseUs oI iWs seeG� IW Kas EeeQ esWimaWeG WKaW aQ aYeUage SOaQW may
SUoGuce a miOOioQ seeGs SeU yeaU� wKicK may UemaiQ YiaEOe iQ WKe soiO IoU uS Wo WweQWy yeaUs�

+DbLtDt: IW gUows iQ oOG IieOGs� SasWuUes� SUaiUies� UoaGsiGes� aQG oSeQ wooGs�
IW WKUiYes iQ IuOO aQG SaUWiaO suQ wiWK weOO-GUaiQeG soiOs� IW caQQoW WoOeUaWe
wiQWeU WemSeUaWuUes EeOow -�� ° )�

'LVtrLbXtLRn: 7Kis sSecies is UeSoUWeG IUom sWaWes sKaGeG oQ 3OaQWs 'aWaEase
maS� IW is UeSoUWeG iQYasiYe iQ A5� CA� CO� C7� 'C� 'E� GA� I/� I1� KY� /A�
MA� M'� ME� MI� MO� MS� 1C� 1+� 1-� 1Y� O+� O5� 3A� 5I� SC� 71� 9A� 97�
WI� aQG W9�   

EFRlRJLFDl IPpDFtV: MuOWiIOoUa Uose is e[WUemeOy SUoOiIic aQG caQ IoUm imSeQeWUaEOe WKickeWs WKaW e[cOuGe
QaWiYe SOaQW sSecies� IW iQYaGes a OaUge QumEeU oI KaEiWaWs sucK as KiOOsiGe SasWuUes� IeQce Uows� UigKW-oI
ways� UoaGsiGes� IoUesW eGges� maUgiQs oI swamSs aQG maUsKes�

CRntrRl Dnd MDnDJHPHnt:

• MDnXDl� cuWWiQg oU mowiQg aW WKe UaWe oI WKUee Wo si[ Wimes SeU gUowiQg
seasoQ� IoU Wwo Wo IouU yeaUs is eIIecWiYe

• ChHPLFDl� IW caQ Ee eIIecWiYeOy coQWUoOOeG usiQg aQy oI seYeUaO UeaGiOy
aYaiOaEOe geQeUaO use KeUEiciGes sucK as gOySKosaWe oU WUicOoSyU� %ecause
oI WKe OoQg-OiYeG sWoUes oI seeG iQ WKe soiO� IoOOow-uS WUeaWmeQWs may Ee
QecessaUy� )oOOow OaEeO aQG sWaWe UequiUemeQWs�

■ %LRlRJLFDl CRntrRl� )ouU ageQWs sKow SoWeQWiaO IoU EioOogicaO coQWUoO iQ
WKe US� MuOWiIOoUa Uose is YuOQeUaEOe Wo GeIoOiaWioQ Ey -aSaQese EeeWOes� IW
aOso suIIeUs IUom Uose UoseWWe Gisease� a YiUus Oike Gisease WKaW causes

SOaQWs Wo WuUQ a GeeS UeG coOoU� sSUouW EUoom-Oike gUowWK� aQG SUoGuce
moUe WKoUQs WKaQ usuaO�

L

U
U
U
U
L

3UoGuceG Ey WKe US'A )oUesW SeUYice� )oUesW +eaOWK SWaII� 1ewWowQ SquaUe� 3A� 	 WOW �3-15-��
IQYasiYe 3OaQWs weEsiWe� KWWS�//www�Qa�Is�IeG�us/IKS/iQYasiYe_SOaQWs

Li

5HfHrHnFHV: www�IoUesWimages�oUg � KWWS�//SOaQWs�usGa�goY � www�QSs�goY/SOaQWs/aOieQ
KWWS�//WQcweeGs�ucGaYis�eGu/esaGocs/UosamuOW�KWmO  C]aUaSaWa� EOi]aEeWK -� IQYasiYe 3OaQWs oI WKe USSeU
MiGwesW� AQ IOOusWUaWeG GuiGe Wo WKeiU IGeQWiIicaWioQ aQG CoQWUoO� ���5 S� �3-�5�
%ioOogicaO CoQWUoO oI IQYasiYe 3OaQWs iQ WKe EasWeUQ UQiWeG SWaWes S� ���
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Weed of the Week

Norway maple AceU SOaWaQoiGes /�

1DtLvH OrLJLn: EuUoSe aQG WesWeUQ Asia

'HVFrLptLRn: A GeciGuous WUee iQ WKe maSOe IamiOy (AceUaceae� gUowiQg ��-
�� IeeW iQ KeigKW� EuW caQ UeacK KeigKWs oI 1�� IeeW wiWK GeQse IoOiage�
EUoaG-UouQGeG cUowQ� aQG sWouW sWems� 7Ke EaUk oI WKe WUee is gUayisK aQG
sKaOOowOy gUooYeG oU IuUUoweG� 3aOmaWe OeaYes aUe oSSosiWe� simSOe� aQG 1� -

1� cm acUoss wiWK 5 Wo 7 sKaUSOy SoiQWeG OoEes� 7Ke gOossy GaUk gUeeQ
OeaYes GeYeOoS iQWo yeOOow IaOO IoOiage� /eaYes oIWeQ KaYe KaiUs iQ a[iOs oI
YeiQs aQG a miOky saS caQ Ee oEseUYeG wKeQ SeWioOe is UemoYeG� IQ sSUiQg
�ASUiO aQG May)� sKowy cOusWeUs oI IOoweUs GeYeOoS EeIoUe OeaYes oSeQ� 7Ke
yeOOow oU gUeeQisK-yeOOow IOoweUs aUe aSSUo[imaWeOy � mm iQ GiameWeU�
)UuiWs maWuUe GuUiQg summeU iQWo wiGe-sSUeaGiQg wiQgs WKaW Oook Oike
KeOicoSWeU EOaGes wKicK sSOiW GowQ WKe miGGOe� UeOeasiQg eacK KaOI Wo WKe
wiQG� 1oUway maSOe caQ Ee coQIuseG wiWK maQy maSOe sSecies� esSeciaOOy
sugaU maSOe (AceU saccKaUum�. MiOky wKiWe saS WKaW oo]es ouW oI OeaI YeiQs
aQG sWaOks wKeQ EUokeQ caQ KeOS GisWiQguisK WKem IUom QaWiYe maSOes� AOso
EuG WiSs oI sugaU maSOe aUe SoiQWy aQG sKaUS Wo WKe WoucK� wKiOe WKose oI
1oUway maSOe aUe moUe UouQGeG aQG QoW sKaUS Wo WKe WoucK�

+DbLtDt: 1oUway maSOe SUeIeUs IuOO suQ� wiWKsWaQGs KoW GUy coQGiWioQs aQG
WoOeUaWes o]oQe aQG suOIuU Gio[iGe aiU SoOOuWioQ� IW is aGaSWeG Wo e[WUemes iQ
soiOs �saQG� cOay� aciG� caOcaUeous) aQG KaUGy Wo US'A =oQe �� IW caQ Ee
IouQG iQ eaUOy aQG OaWe successioQ IoUesW� IoUesWeG weWOaQGs� oSeQ GisWuUEeG
aUeas� UoaGsiGes� YacaQW OoWs� yaUGs aQG gaUGeQs�

'LVtrLbXtLRn: 7Kis sSecies is UeSoUWeG IUom sWaWes sKaGeG oQ 3OaQWs
'aWaEase maS� IW is UeSoUWeG iQYasiYe iQ C7� 'C� 'E� I/� I1� MA� M'� ME�
MI� 1+� 1-� 1Y� O5� 3A� 71� 9A� 97� WI� aQG W9�

EFRlRJLFDl IPpDFtV: 7Uees SUoGuce a OaUge quaQWiWy oI seeGs WKaW caQ
geUmiQaWe UaSiGOy aQG cUowG ouW QaWiYe sSecies� 1oUway maSOes KaYe
EeeQ IouQG iQ wooGOaQGs QeaU ciWies� esSeciaOOy iQ WKe QoUWKeasWeUQ U�S� IW
Kas escaSeG cuOWiYaWioQ aQG iQYaGes IoUesWs� IieOGs� aQG oWKeU QaWuUaO
KaEiWaWs� 7Ke sSecies caQ Ee OocaOOy GomiQaQW iQ IoUesW sWaQGs� cUeaWe
GeQse sKaGe� aQG GisSOace QaWiYe WUees� sKUuEs aQG KeUEs� IWs GeQse
caQoSy aOso caQ sKaGe ouW QaWiYe wiOGIOoweUs�

CRntrRl Dnd MDnDJHPHnt: 'oQ'W SOaQW 1oUway maSOe�  

• MDnXDl� 3uOO seeGOiQgs wKeQ soiO is moisW� 'ig ouW OaUgeU SOaQWs� iQcOuGiQg WKe UooW sysWems� CuW GowQ OaUge
WUee� GUiQG ouW WKe sWumS� oU cOiS oII Ue-gUowWK� GiUGOe WUee Ey cuWWiQg WKUougK WKe EaUk aQG gUowiQg OayeU
�camEium) aOO aUouQG WKe WUuQk� GiUGOiQg is mosW eIIecWiYe iQ sSUiQg�

• ChHPLFDl� IW caQ Ee eIIecWiYeOy coQWUoOOeG usiQg aQy oI seYeUaO UeaGiOy aYaiOaEOe geQeUaO use KeUEiciGes sucK
as gOySKosaWe oU WUicOoSyU� )oOOow OaEeO aQG sWaWe UequiUemeQWs�

5HfHrHnFHV: www�IoUesWimages�oUg � KWWS�//SOaQWs�usGa�goY � www�QSs�goY/SOaQWs/aOieQ
www�iQYasiYe�oUg � KWWS�//oUegoQsWaWe�eGu � IQYasiYe 3OaQW AWOas oI 1ew EQgOaQG
KWWS�//weEaSSs�OiE�ucoQQ�eGu/iSaQe  www�mGIOoUa�oUg/SuEOicaWioQs/iQYasiYes
www�KoUW�ucoQQ�eGu/ciSwg/aUW_SuEs/Gocs/QoUway_maSOe�SGI  3OaQW IQYaGeUs oI MiG-AWOaQWic 1aWuUaO
AUeas� 13S 	 US)WS� S� 5�-53

3UoGuceG Ey WKe US'A )oUesW SeUYice� )oUesW +eaOWK SWaII� 1ewWowQ SquaUe� 3A� 	 WOW 11-15-��
IQYasiYe 3OaQWs weEsiWe� KWWS�//www�Qa�Is�IeG�us/IKS/iQYasiYe_SOaQWs
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IZ

CRPPRn 1DPHV: OUieQWaO� UouQG-OeaYeG aQG AsiaWic
EiWWeUsweeW

1DtLvH OrLJLn: EasWeUQ Asia� KoUea� CKiQa aQG -aSaQ

Weed of the Week

OrLHntDl %LttHrVZHHt CeOasWUus oUEicuOaWus 7hXPb.

'HVFrLptLRn: IW is a GeciGuous� wooGy� SeUeQQiaO YiQe oU WUaiOiQg sKUuE�
/igKW EUowQ sWems may UeacK � - � iQcKes iQ GiameWeU aQG uS Wo 59 IeeW
iQ OeQgWK� /eaYes ��-5 iQcK) aUe gOossy� UouQGeG� IiQeOy WooWKeG aQG
aUUaQgeG aOWeUQaWeOy aOoQg WKe sWem� COusWeUs oI smaOO wKiWisK- gUeeQisK
IOoweUs emeUge� May - -uQe� IUom OeaI a[iOs� aOOowiQg eacK SOaQW Wo
SUoGuce OaUge QumEeUs oI seeGs� AW maWuUiWy� gOoEuOaU� gUeeQ Wo yeOOow
IUuiWs sSOiW oSeQ Wo UeYeaO WKUee UeG-oUaQge� IOesKy aUiOs WKaW coQWaiQ WKe
seeGs� 7Kese sKowy IUuiWs KaYe maGe oUieQWaO EiWWeUsweeW SoSuOaU IoU
use iQ IOoUaO aUUaQgemeQWs� 7Key UeSUoGuce Ey seeG aQG YegeWaWiYeOy Ey UooW suckeUiQg�

+DbLtDt: OUieQWaO EiWWeUsweeW iQIesWs IoUesW eGges� wooGOaQGs� eaUOy successioQ IieOGs� KeGgeUows�
coasWaO aUeas aQG saOW maUsK eGges� SaUWicuOaUOy WKose suIIeUiQg some IoUm oI OaQG GisWuUEaQce� WKiOe
oIWeQ IouQG iQ moUe oSeQ� suQQy siWes� iWs WoOeUaQce IoU sKaGe aOOows oUieQWaO EiWWeUsweeW Wo iQYaGe
IoUesWeG aUeas�

(

(

(

MHFhDnLFDl� KaQG SuOO Ey WKe UooWs aQG UemoYeG IUom WKe siWe� SUeIeUaEOy

'LVtrLbXtLRn: OUieQWaO EiWWeUsweeW cuUUeQWOy occuUs IUom 1ew YoUk Wo 1oUWK CaUoOiQa�
aQG wesWwaUG Wo IOOiQois�

(

(

EFRlRJLFDl IPpDFtV: OUieQWaO EiWWeUsweeW is aQ aggUessiYe iQYaGeU WKaW WKUeaWeQs aOO
YegeWaWioQ OeYeOs oI IoUesWeG aQG oSeQ aUeas� IW gUows oYeU oWKeU YegeWaWioQ�
comSOeWeOy coYeUiQg iW� aQG kiOOs oWKeU SOaQWs Ey SUeYeQWiQg SKoWosyQWKesis� giUGOiQg�

aQG uSUooWiQg Ey IoUce oI iWs massiYe weigKW� IQ WKe QoUWKeasWeUQ U�S�� e[oWic OUieQWaO EiWWeUsweeW
aSSeaUs Wo Ee GisSOaciQg WKe QaWiYe cOimEiQg EiWWeUsweeW� CeOasWUus scaQGeQs, wKicK occuUs iQ simiOaU
KaEiWaWs� WKUougK comSeWiWioQ aQG KyEUiGi]aWioQ�

CRntrRl Dnd MDnDJHPHnt:

EeIoUe IUuiWiQg; iI IUuiWs aUe SUeseQW� YiQes sKouOG Ee EaggeG aQG GisSoseG oI
iQ a OaQGIiOO� oU OeIW iQ WKe Eags aQG aOOoweG Wo Eake iQ WKe suQ OoQg eQougK
Wo kiOO WKe seeGs�

4 '
	Chemical- +eUEiciGes� sucK as gOySKosaWe �e�g�� 5ouQGuS) oU WUicOoSyU

�e�g�� GaUWoQ) aUe successIu1 7Kese KeUEiciGes aUe WakeQ iQWo WKe UooWs aQG
kiOO WKe eQWiUe SOaQW�

U
U

5HfHrHnFHV: KWWS�//SOaQWs�usGa�goY � KWWS�//www�QSs�goY/SOaQWs/aOieQ  
IQYasiYe 3OaQWs )ieOG aQG 5eIeUeQce GuiGe� AQ EcoOogicaO 3eUsSecWiYe oI 3OaQW IQYaGeUs oI )oUesWs aQG
WooGOaQGs

Li

U
U

3UoGuceG Ey WKe US'A )oUesW SeUYice� )oUesW +eaOWK SWaII� 1ewWowQ SquaUe� 3A� 	 WOW �7-1�-�5
IQYasiYe 3OaQWs weEsiWe� KWWS�//www�Qa�Is�IeG�us/IKS/iQYasiYe_SOaQWs
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Fr ult. 	 /eaYes 	 )aOO coOoUs�

UQwiQgeG sWems 	 WiQgeG sWems

WHHd of the Week      

WLnJHd %XrnLnJ %XVh
EuoQymus aOaWus �7KuQE�) SieE�

CRPPRn 1DPHV: wiQgeG EuUQiQg EusK� wiQgeG euoQymus�
EuUQiQg EusK� EuUQiQg EusK euoQymus� waKoo� wiQgeG sSiQGOe
WUee

1DtLvH OrLJLn: Asia Wo ceQWUaO CKiQa; iQWUoGuceG iQWo U�S�
aUouQG 1��� as aQ oUQameQWaO sKUuE

'HVFrLptLRn: A GeciGuous EusKy sKUuE iQ WKe EiWWeUsweeW IamiOy
(CeOasWUaceae� WKaW gUows Wo 15 Wo �� IeeW WaOO aQG equaOOy as
wiGe� IW is muOWi-sWemmeG wiWK a EUoaG cOoseG cUowQ� 7Ke gUeeQ
Wo EUowQ sWems KaYe Wwo Wo IouU SUomiQeQW coUky wiQgs� 7Ke
eOOiSWic OeaYes aUe simSOe� oSSosiWe oU suE-oSSosiWe� 1 Wo 3 iQcKes
OoQg aQG 1/� Wo 1 1/� iQcKes wiGe aQG KaYe IiQe WooWKeG
maUgiQs� 7Ke OeaYes WuUQ a EUigKW UeG iQ WKe IaOO EeIoUe GUoSSiQg�
SmaOO gUeeQ iQcoQsSicuous IOoweUs KaYe �-SeWaOs aQG occuU IUom
May Wo eaUOy -uQe� SmaOO smooWK UeG-oUaQge IUuiWs aSSeaU as
sWemmeG SaiUs iQ OeaI a[iOs aQG WuUQ SuUSOe iQ IaOO�

+DbLtDt: IW caQ Ee IouQG iQ oSeQ wooGs� IoUesWs� SasWuUes�
SUaiUies� aQG UoaGsiGes� IW is YeUy aGaSWaEOe Wo a YaUieWy oI soiOs�
iQcOuGiQg EeiQg S+ aGaSWaEOe� SeUIoUmiQg EesW iQ weOO GUaiQeG
soiOs aQG SooUesW iQ waWeUOoggeG soiOs� IW gUows weOO iQ IuOO sKaGe
aQG IuOO suQ EuW sKows sWUess iQ soiOs suEMecW Wo GUougKW�  

'LVtrLbXtLRn: 7Kis sSecies is UeSoUWeG IUom sWaWes sKaGeG oQ 3OaQWs 'aWaEase
maS� IW is UeSoUWeG iQYasiYe iQ C7� 'E� I1� KY� MA� M'� MO� 1+� 1-� O+� 3A� 5I�
71� 9A� WI� aQG W9�

EFRlRJLFDl IPpDFtV: IW Kas EeeQ wiGeOy SOaQWeG as aQ oUQameQWaO sKUuE IoU iWs
sSecWacuOaU UeG auWumQ IoOiage aQG aOoQg UoaGsiGes IoU iWs WoOeUaQce Wo saOW� IW
may sSUeaG Ey seeG IUom wKeUe iW is useG as aQ oUQameQWaO sKUuE� IW coOoQi]es
Ey UooW suckeUs aQG sSUeaGs Ey aQimaO-GisSeUseG seeGs� IW sKaGes ouW QaWiYe
KeUEs aQG cUowGs ouW QaWiYe sKUuEs� 7Ke sKUuE may Eecome a WUouEOesome
SOaQW Eecause oI WKe ease wiWK wKicK seeGs aUe sSUeaG� WKe UeaGiQess oI
geUmiQaWioQ� WKe aGaSWaEiOiWy Wo YaUious soiOs� aQG WoOeUaQce oI IuOO sKaGe�

CRntrRl Dnd MDnDJHPHnt:
• MDnXDl - +aQG-SuOO seeGOiQgs uS Wo � IeeW WaOO; cuW oU Gig ouW

OaUgeU SOaQWs; UooW sysWems caQ Ee UemoYeG wiWK a sSaGiQg IoUk
oU SuOO wiWK a weeG wUeQcK; gUouQG ouW sWumS aQG SaiQW wiWK
gOySKosaWe immeGiaWeOy aIWeU cuWWiQg

• ChHPLFDl - IW caQ Ee eIIecWiYeOy coQWUoOOeG usiQg aQy oI seYeUaO
UeaGiOy aYaiOaEOe geQeUaO use KeUEiciGes sucK as gOySKosaWe�
ima]aSyU� oU WUicOoSyU� CuW sWumSs caQ Ee sSUayeG oU SaiQWeG
wiWK gOySKosaWe� )oOOow OaEeO aQG sWaWe UequiUemeQWs�

5HfHrHnFHV: www�IoUesWimages�oUg � KWWS�//SOaQWs�usGa�goY � www�QSs�goY/SOaQWs/aOieQ  C]aUaSaWa� EOi]aEeWK
-� IQYasiYe 3OaQWs oI WKe USSeU MiGwesW� AQ IOOusWUaWeG GuiGe Wo WKeiU IGeQWiIicaWioQ aQG CoQWUoO� ���5 S� 9�
91� www�YQSs�oUg/iQYasiYe/iQYIseuaO�KWm  www�iQYasiYe�oUg

3UoGuceG Ey WKe US'A )oUesW SeUYice� )oUesW +eaOWK SWaII� 1ewWowQ SquaUe� 3A� 	 WOW �1-1�-�5
IQYasiYe 3OaQWs weEsiWe� KWWS�//www�Qa�Is�IeG�us/IKS/iQYasiYe  SOaQWs
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APPENDIX 5

Woodbridge Inventory
Date: 	 Observer Initials: 	 GIS (UTM) Coordinates: 	 Plot #	

I. Stand Development Stage: SI	 SE	 UR	 OG	 Cover Type: 	
2. Is area near plot abundant in invasives? Y / N
3. Circle if present:Scat 	 Tracks	 Nests	 Browse
4. Animal Sighting? Y / N
5. Any ledges? Wildlife habitat potential? Y / N
6. If near a boundary, is it marked? Y / N
7. Any sign / sighting /contact with neighbors / property users ? Y / N
8. Does this area seem suitable for trail placement / nature walk ? Y / N / Maybe
9. Does this area seem suitable for a conservation area? Y / N / Maybe

Additional Notes: Indicate questiot number followed by special considera io s.

Overstory Understory Regeneration
Spp '%+

(Ln�
+HLJ
lLt (ft�

I9, ',
S

Spp %
%Ln

', 9,
U

SHHdlLnJ
(� — 4.� ft�

SDplLnJ
(> 4.� ft�

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Snags Coarse Woody Debris
Quad Distance (ft) 2-4" 4-10" >10"

Q 1
Q2

Q3
Q4
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Conservancy
SA9I1G 7+E /AS7 G5EA7 3/ACES U1 /A57II

APPENDIX 6

Weed Control Methods Handbook:
Tools & Techniques for

Use in Natural Areas

Wldla ndia.
Invasive
Species

Team

Mandy Tu, Callie Hurd & John M. Randall
The Nature Conservancy
Wildland Invasive Species Team
version April 2001
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Weed Control Methods Handbook:
Tools and Techniques for Use in Natural Areas

Mandy Tu, Callie Hurd, and John M. Randall

Table of Contents
Title Page & Table of Contents
Introduction
Chapter 1 — Manual & Mechanical Techniques
Chapter 2 — Grazing
Chapter 3 — Prescribed Fire
Chapter 4 — Biological Control
Chapter 5 — Guidelines for Herbicide Use
Chapter 6 — Herbicide Properties
Chapter 7 — The Herbicides:

Herbicide Table
a) 2,4-D
b) Clopyralid
c) Fluazifop-p-butyl
d) Fosamine Ammonium
e) Glyphosate
f) Hexazinone
g) Imazapic
h) Imazapyr
i) Picloram
j) Sethoxydim
k) Triclopyr

Chapter 8 — Adjuvants

File Name
01.TitleContents.doc
02. Introduction.doc
03.ManualMechanical.doc
04.Grazing.doc
05.PrescribedFire.doc
06.BiologicalControl.doc
07.HerbicideGuidelines.doc
08.HerbicideProperties.doc

09.HerbicideTable.xls
10.24-D.doc
11.Clopyralid.doc
12.Fluazifop.doc
13.Fosamine.doc
14.Glyphosate.doc
15.Hexazinone.doc
16.Imazapic.doc
17.Imazapyr.doc
18.Picloram.doc
19.Sethoxydim.doc
20.Triclopyr.doc
21.Adjuvants.doc

Appendix 1 — PVC Applicator
	

22.PVCapplicator.doc
Appendix 2 — Spot-burning
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Introduction	 Intro. 1

INTRODUCTION

Invasive non-native plants are a serious threat to native species, communities, and
ecosystems in many areas around the world. They can compete with and displace native
plants, animals, and other organisms that depend on them, alter ecosystem functions and
cycles significantly, hybridize with native species, and promote other invaders. The good
news is that many plant invasions can be reversed, halted or slowed, and in certain
situations, even badly infested areas can be restored to healthy systems dominated by
native species. In most instances this requires taking action to control and manage those
invasive plants. This handbook provides you with detailed information about the tools
and techniques available for controlling invasive plants, or weeds, in natural areas.
Whenever possible, language familiar to natural area managers is used, and unfamiliar
terms and jargon borrowed from other fields are defined.

Before embarking on a weed management program, it is important to develop a
straightforward rationale for the actions you plan to take. We believe this is best
accomplished using an adaptive management approach as follows (see Figure 1):
(1) establish management goals and objectives for the site; (2) determine which plant
species or populations, if any, block or have potential to block attainment of the
management goals and objectives; (3) determine which methods are available to control
the weed(s); (4) develop and implement a management plan designed to move conditions
toward management goals and objectives; (5) monitor and assess the impacts of
management actions in terms of their effectiveness in moving conditions toward these
goals and objectives; and (6) reevaluate, modify, and start the cycle again. Note that
control activities are not begun until the first three steps have been taken. A weed control
program is best viewed as part of an overall restoration program, so focus on what you
want in place of the weed, rather than simply eliminating the weed. When selecting
control methods, keep in mind that the ultimate purpose of the work is to preserve native
species, communities, and/or functioning ecosystems.

Figure 1.
Adaptive Weed
Management
Approach

1. Establish conservation
targets and goals

N
6. Review and modify	 2. Identify and prioritize

species/infestations that
threaten targets and goals

5. Monitor and assess	 1
impact of management	 3. Assess control techniques
actions

4. Develop and implement
weed management plan
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Introduction	 Intro.2

r- 	This Handbook is divided into eight chapters, covering a range of different control
methods. More often than not, however, successful weed control requires the
combination or sequential use of several methods (called integrated weed management).
For example, cutting followed by herbicide applications has been used successfully in

(	 many programs, and prescribed fires followed by spot-applications of herbicides have
"	 been used well in others. Consider all available control options: manual, mechanical,

promoting competition from native plants, grazing, biocontrol, herbicides, prescribed fire,
solarization, flooding, and other, more novel, techniques. Each has advantages and
disadvantages in terms of its effects against the target weed(s), impacts to untargeted

( plants and animals, risks to human health and safety, and costs. The chapters that follow
discuss the advantages and disadvantages for each method and provide examples of their
successful (and in some cases unsuccessful) use in natural areas.

Chapter 1 describes a variety of manual and mechanical techniques. Chapter 2 covers the
use of grazing for weed control in natural areas including the types of animals that can be
used and how to time grazing for best effect. Chapter 3 briefly discusses the use of
prescribed fire to control invasive plants. TNC has specific guidelines and regulations for
using prescribed fire that must be adhered to. See TNC's Fire Management Manual and
contact TNC's Fire Initiative (http://www.tncfire.org ) for details on the steps required to
develop and implement a Site Fire Management Plan.

Chapter 4 covers biological control of invasive plants. Biocontrol agents typically have
the capacity to persist, to spread to areas far from release sites, and may undergo genetic
or behavioral changes that allow them to feed on new hosts. In spite of these risks, the
use of biocontrol has the potential to be one of the most powerful tools available for
invasive species control. TNC's policy is to not allow intentional releases of biocontrol
agents on land it owns and manages, unless permission to do so has been granted by the
Executive Director of TNC's Invasive Species Initiative. TNC's biocontrol release
policy and standard operating procedures for requesting permission for releases are
contained in this chapter.

Chapters 5 though 7 provide information on the use of herbicides to control invasive
plants in natural areas. Chapter 5 discusses factors to consider when deciding whether to
use herbicides or not, provides guidelines for herbicide use, and describes different
application methods, who may apply herbicides and when they are most effectively
applied. TNC staff should read the "Standard Operating Procedures & Guidelines" and
"Herbicide Health & Safety Guidelines" in this chapter PRIOR to purchasing or using
herbicides. Chapter 6 discusses general properties of herbicides, different types of
herbicide formulations, their behavior in the environment, and human and environmental
safety concerns. Chapter 7 provides detailed information for eleven herbicides that have
been used in natural areas. It contains a table that summarizes important characteristics
of each of the 11 herbicides, followed by detailed information about each one. Finally,
Chapter 8 discusses the addition and use of adjuvants in herbicide tank mixes. Adjuvants
are often added into a tank mix to improve herbicide penetration and/or to facilitate the
mixing, application and effectiveness of that herbicide formulation.

Weed Control Methods Handbook, The Nature Conservancy, Tu et al.
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Information on the biology and control of specific invasive plants are available from
http://tncweeds.ucdavis.edu and other sites on the web. TNC staff that would like
additional assistance are encouraged to contact TNC's Wildland Invasive Species Team.
John Randall (530-754-8890 or jarandall@ucdavis.edu ), Barry Rice (530-754-8891 or
bamrice@ucdavis.edu ) or Mandy Tu (503-230-1221 or imtu@tnc.org ) are available to
answer questions and provide advice, information and referrals regarding specific weed
problems.
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Glyphosate	 7e.1
7,7

GLYPHOSATE

M. Tu, C. Hurd, R. Robison & J.M. Randall

Synopsis 

Glyphosate is a non-selective, systemic herbicide that can
control most annual and perennial plants. It controls weeds
by inhibiting the synthesis of aromatic amino acids necessary
for protein formation in susceptible plants. Glyphosate is
strongly adsorbed to soil particles, which prevents it from
excessive leaching or from being taken-up from the soil by
non-target plants. It is degraded primarily by microbial
metabolism, but strong adsorption to soil can inhibit
microbial metabolism and slow degradation. Photo- and
chemical degradation are not significant in the dissipation of
glyphosate from soils. The half-life of glyphosate ranges
from several weeks to years, but averages two months. In
water, glyphosate is rapidly dissipated through adsorption to
suspended and bottom sediments, and has a half-life of 12
days to ten weeks. Glyphosate by itself is of relatively low
toxicity to birds, mammals, and fish, and at least one
formulation sold as Rodeo ® is registered for aquatic use.
Some surfactants that are included in some formulations of
glyphosate, however, are highly toxic to aquatic organisms,
and these formulations are not registered for aquatic use.
Monsanto's patent for glyphosate expired in 2000, and other
companies are already selling glyphosate formulations.
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Glyphosate trimethylsulfonium salt

Herbicide Basics

Chemical formula: N-
(phosphonomethyl) glycine

Herbicide Family:
None generally recognized

Target Species: most annual
and perennial plants

Forms: salts

Formulations: SL, EC

Mode of Action: amino acid
synthesis inhibitor

Water Solubility:
900,000 ppm

Adsorption potential: high

Primary degradation mech:
slow microbial metabolism

Average Soil Half-life:
47 days

Mobility Potential: low

Dermal LD50 for rabbits:
>5,000 mg/kg

Oral LD50 for rats:
5,600 mg/kg

LC50 for bluegill sunfish:
120 mg/L

Trade Names: RoundUp® ,
RoundUp-Pro ®, Rodeo® ,
GlyPro® , Accord® ,
Glyphomax®, Touchdown®

Manufacturers: Monsanto,
Cenex/Land O'Lakes, Dow
AgroSciences, Du Pont,
Helena, and Platte.

Weed Control Methods Handbook, The Nature Conservancy, Tu et al.
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Hexazinone	 11.1

HEXAZINONE

Synopsis

Hexazinone controls some grasses, many annual and
perennial broadleaf herbs, and some woody species, by
inhibiting photosynthesis. It is water-soluble and does not
bind strongly with soils, and so is of particular concern for
groundwater contamination. Hexazinone can enter aquatic
systems through surface and subsurface runoff following
application and drift during application. It is degraded by
microbial metabolism, but not readily decomposed
chemically or by sunlight, and can therefore persist in
aquatic systems. The average half-life of hexazinone in
soils is 90 days, but it can sometimes be found in runoff up
to six months after application. Although it is of relatively
low toxicity to birds and mammals, legal application rates
can leave residues that exceed EPA's Level of Concern for
aquatic and terrestrial plants and small mammals. It is of
relatively low toxicity to fish and aquatic invertebrates but
can be highly toxic to some species of algae. Hexazinone
contamination has been detected in small water-bodies in
episodic, low-level pulses that were rapidly diluted in
mainstream flows. High concentrations of hexazinone,
however, could lead to significant losses of algae and
macrophytic biomass, which could produce a ripple effect in
the food chain that ultimately could impact fish and wildlife
species. Although hexazinone can accumulate in treated
crops, concentrations in vegetation are not likely to reach
toxic levels for foraging animals when hexazinone is applied
properly. Care should be taken in preparing and applying
hexazinone as it can cause severe eye damage.

ON )C:) N
0 N j ,,CHN

N 	 sCH3
CH 3

Herbicide Basics

Chemical formula: 3-
eyelohexy1-6-
(dimethylamino)-1-methyl-
1,3,5-triazine-2,4(1H,3H)-
dione

Target Species: annual,
biennial. perennial, and woody
weeds

Forms: not available as salt or
ester

Formulations: SP, SC, WG,
TB

Mode of Action:
Photosynthesis inhibitor

Water Solubility: 33,000 ppm

Adsorption potential: low

Primary degradation mech:
Slow microbial metabolism

Average Soil Half-life:
90 days

Mobility Potential: high

Dermal LD50 for rabbits:
>6,000 mg/kg

Oral LD50 for rats:
1,690 mg/kg

LC50 for bluegill sunfish:
370 mg/L

Trade Names: Pronone® and
Velpar

Manufacturers:
DuPont and Pro-Serve

Weed Control Methods Handbook, The Nature Conservancy, Tu et al.
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Imazapyr isopropylamino salt

Imazapyr	 7h.1

IMAZAPYR

Synopsis 

Imazapyr is a non-selective herbicide used for the control of a
broad range of weeds including terrestrial annual and perennial
grasses and broadleaved herbs, woody species, and riparian and
emergent aquatic species. It controls plant growth by preventing
the synthesis of branched-chain amino acids. Because imazapyr is
a weak acid herbicide, environmental pH will determine its
chemical structure, which in turn determines its environmental
persistence and mobility. Below pH 5 the adsorption capacity of
imazapyr increases and limits its movement in soil. Above pH 5,
greater concentrations of imazapyr become negatively charged,
fail to bind tightly with soils, and remain available (for plant
uptake and/or microbial breakdown). In soils imazapyr is
degraded primarily by microbial metabolism. It is not, however,
degraded significantly by photolysis or other chemical reactions.
The half-life of imazapyr in soil ranges from one to five months.
In aqueous solutions, imazapyr may undergo photodegradation
with a half-life of two days. Imazapyr is not highly toxic to birds
and mammals, but some formulations (for instance, the inert
ingredients in Chopper® and Stalker®) can cause severe,
irreversible eye damage. Studies indicate imazapyr is excreted by
mammalian systems rapidly with no bioaccumulation. It has a low
toxicity to fish, and algae and submersed vegetation are not
affected. Because imazapyr can affect a wide range of plants and
can remain available, care must be taken during application to
prevent accidental contact with non-target species. Further, a few
studies have reported that imazapyr may be actively exuded from
the roots of legumes (such as mesquite), likely as a defense
mechanism by those plants. This exudate and the ability of
imazapyr to move via intertwined root grafts may therefore
adversely affect the surrounding desirable vegetation with little to
no control of the target species.

Herbicide Basics

Chemical formula: (+)-244,5-
dihydro-4-methy1-4-(1-
methylethyl)-5-oxo-1H-imidazol-
2-y1]-3-pyridinecarboxylic acid

Herbicide Family:
Imidazolinone

Target Species: grasses,
broadleaves, vines, brambles,
shrubs and trees, riparian and
emerged aquatics

Forms: acid & salt

Formulations: SL, GR

Mode of Action: Amino acid
synthesis inhibitor

Water Solubility: 11,272 ppm

Sorption potential: low

Primary degradation mech:
Slow microbial metabolism and
photolysis

Average Soil Half-life:
25-141 days

Mobility Potential: high

Dermal LD50 for rabbits:
>2,000 mg/kg

Oral LD50 for rats:
>5,000 mg/kg

LC50 for bluegill sunfish:
>100 mg/L

Trade Names: Arsenal® ,
Habitat , Chopper , and Stalker ®

Manufacturer: BASF (previously
American Cyanamid Company)

Weed Control Methods Handbook, The Nature Conservancy, Tu et al.
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Picloram	 7i.1

PICLORAM

Synopsis

Picloram kills or damages annual and perennial broadleaf herbs
and woody plants. It acts as an "auxin mimic" or synthetic
growth hormone that causes uncontrolled and disorganized
growth in susceptible plants. Picloram does not bind strongly
with soil particles and is not degraded rapidly in the
environment, allowing it to be highly mobile and persistent
(half-life of picloram in soils can range from one month to
several years). In soils, picloram is degraded primarily by
microbial metabolism, but it can be degraded by sunlight when
directly exposed in water or on the surface of plants or soil.
Picloram can move off-site through surface or subsurface
runoff and has been found in the groundwater of 11 states.
Picloram may also "leak" out of the roots of treated plants, and
be taken up by nearby, desirable species. Picloram is not
highly toxic to birds, mammals, and aquatic species. Some
formulations are highly toxic if inhaled, while other
formulations can cause severe eye damage if splashed into the
eyes. Because of the persistence of picloram in the
environment, chronic exposure to wildlife is a concern, and
studies have found weight loss and liver damage in mammals
following long term exposure to high concentrations.
Concentrations in runoff reported by researchers are often
adequate to prevent the growth of non-target terrestrial and
aquatic plants, and therefore, picloram should not be applied
near waters used for irrigation.
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Herbicide Basics

Chemical formula: 4-amino-
3,5,6-trichloro-2-
pyridinecarboxylic acid

Herbicide Family:
Pyridine (Picolinic acid)

Target Species: broadleaf
herbs, vines, and woody
plants, esp. leafy spurge

Forms: salt, & ester

Formulations: SL, EC

Mode of Action: Auxin mimic

Water Solubility: 430 ppm

Sorption potential: low

Primary degradation meth:
Microbial and chemical
degradation

Average Soil Half-life:
90 days

Mobility Potential: high

Dermal LD50 for rabbits:
>2,000 mg/kg

Oral LD50 for rats:
>5,000 mg/kg

LC50 for bluegill sunfish:
>14.5 mg/L

Trade Names: Grazon®,
Tordon®, Access® , and
Pathway®

Manufacturer:
Dow AgroSciences

Weed Control Methods Handbook The Nature Conservancy, Tu et al.
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APPENDIX 7

Mowing
Mowing is one of the most common wildlife management

techniques, though many who use it do not realize that they
are actively managing habitat. For many landowners, mowing
is simply a way to keep their property from growing up into
"weeds," briars, shrubs, and trees or to keep their places "look-
ing good." However, unless some serious thought is put into
when, where, how, and why to mow, wildlife may suffer. The
purpose of this article is to encourage landowners to question
their reasons for current mowing practices and to offer guide-
lines on the best ways to mow to benefit wildlife.

There are some key facts that every landowner should be
aware of with respect to mowing and wildlife. First, mowing
during spring and summer will affect and may kill nesting and
young animals, ranging from rabbits to deer fawns to northern
bobwhite quail. Second, wildlife need uncut areas that have
grown up during summer and fall for winter cover. Third,
mowing entire fields in a single year is nor-
mally not needed to maintain them, and it
is certainly not the most beneficial strategy
of mowing. Rotational and pattern mowing
are better alternatives for wildlife. Finally, a
critical point to recognize is that your mow-
ing objective should not necessarily be to rid
your fields of "weeds." A weed is best de-
fined as an undesirable plant, but many plants
generally considered to be weeds are highly
desirable for wildlife. For example, foxtail,
ragweed, and beggars' lice are top foods of
northern bobwhite quail and mourning doves,
and insect-rich fields with "weedy" growth
provide crucial habitat for quail and songbird
broods.

Objectives
The practical concerns of mowing, such as

timing, pattern, frequency, and height, should
be determined by the objectives for the area to
be mowed. Mowing is often used to maintain
grasses and/or legumes*, such as in a yard or
pasture/hay field setting. Some of the most
common objectives and the way those can be
met are discussed below.
Lawns 

While the height and frequency of cut-
ting for most lawns will limit their benefits to
wildlife, they can be enhanced for wildlife by
maintaining a grass height of 3 inches, and
setting aside extended yard areas, corners,
and fencerows for plantings. Order a Back-
yard Wildlife Kit by calling 1-800-858-1549
to obtain in-depth information on backyard
landscaping for wildlife.

Figure 1. Native grasses managed with prescribed
burning (above) compared to tall fescue managed
with mowing (below). In the burned stand above,
note the open spaces at ground level where small
animals can move unhindered.
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Many different
types of wildlife

use areas that are
mowed for some part
of their life cycle, so
mowing constitutes

a type of habitat
management—

manipulating the
food and cover plants

of wildlife.

Many native
broadleaf plants
commonly called
"weeds" are very

important to
wildlife for food

and cover.

Haying
The type of forage being used for hay will dictate cutting

time. However, making sure that you are cutting at the peak
of production may improve the habitat value of the grass or
legume being hayed. Grasses should be cut in the boot stage,
when the seedhead is just beginning to form and before it fully
emerges from the shoot. This is when nutritional quality is high-
est. For cool season grasses, this means the grasses should usu-
ally be cut in late May, which will allow some regrowth to occur
or nesting to take place in June-July without the disturbance
from mowing. If farmers wait until June or later to cut hay that
was ready for cutting in May, the quality of hay will be much
reduced and nests of birds like northern bobwhite quail and
eastern meadowlarks are much more likely to be destroyed.
If only one cutting is needed to meet the hay needs for a par-
ticular year, allow the grass to regrow during the following
season and omit that cutting. If mowing is used to control sum-
mer weeds in cool season pastures*, wait as late as possible in
summer to minimize nest destruction.

Conversion of portions of haylands to native warm season
grasses*, including some late summer producers such as indian-
grass and big bluestem, greatly benefits wildlife. These grasses
grow most actively from mid to late summer (June-September),
so they are cut after much of the wildlife nesting activity has
taken place. Contact your local Kentucky Department of Fish
and Wildlife Resources (KDFWR) wildlife biologist or call 1-
800-858-1549 for more information about these grasses.
Maintaining Existing Cover

Many landowners mow during summer after the rush of
spring activities such as crop planting. If the objective of the
maintenance mowing is simply to keep the grass from being
overtaken by competition, mow outside of the nesting period
(see Timing on page 3). This will allow birds like the northern
bobwhite quail and mammals like the eastern cottontail to rear
their young during spring and summer without disturbance.

If the objective of mowing is to maintain thickets* of bram-
bles or young trees for wildlife cover, set up a rotational mow-
ing system. Mow a given strip or plot once every 3-5 years.
This will keep woody stems small enough for most mowing
equipment to handle.
Preparing for Other Treatments 

Mowing can also be used in preparation for other treat-
ments, such as burning, herbiciding, or overseeding. In the
case of prescribed burning*, mowing can be used around the
inside edges of firebreaks to limit flame height and lessen the
potential for fire escapes, or on entire fields to ensure that most
of the fuel is consumed by the fire. However, a thick thatch can
produce more smoke, so if large areas are cut prior to burn-
ing you may want to fluff the cut grass with a hay tedder so it
will dry more thoroughly before a burn. Mowing may be used
before herbiciding to stimulate regrowth and improve herbi-
cide uptake into the treated vegetation. The effectiveness of
overseeding legumes during late winter (February) may also
be improved with mowing. If a very thick mat of vegetation
exists that may block seed from reaching the soil, mow low to
the ground and follow with overseeding after the vegetation
has decomposed enough to expose some bare soil; if there is a
sparse canopy, mowing may be done after seeding to provide a

2

130



Perform
maintenance

mowing in late
February to mid
March, or mid

August to early
September, to avoid
the nesting season

for birds and other
animals.

mulch for the seed.
Mowing is also an in-

valuable tool for maintaining
paths, such as walking trails
through fields and woods.
Trails can offer you better ac-
cess for wildlife enjoyment,
and they can serve as fire-
breaks in the unfortunate
event of a wildfire. You should
mow these paths only as often
as needed to maintain a com-
fortable height for you and
others using them.
Alternatives to Mowing

Prescribed burning should be considered as an alternative
to mowing for managing many -fields. Although burning re-
quires more planning, it is usually much less expensive and
time consuming than mowing, and produces many wildlife and
forage benefits. Consult your local KDFWR wildlife biologist
for more information.

Strip disking* is another good alternative for wildlife in-
stead of just mowing. Rotational disking opens up grass stands
and stimulates germination of seed-producing plants.

Sites that are too steep or rough to easily mow may be al-
lowed to naturally revegetate* with shrubs and trees. Simply
abandon the field and allow the wind, wildlife and gravity to
establish seedlings. This will likely cut down on erosion and
provide more habitat diversity on your property.

Timing
From a wildlife standpoint, mowing should be done outside

of the nesting and brood-rearing season, which is mid March to
mid August. Thus you should target late winter and late sum-
mer for mowing. Late February to mid March and late August
to early September are the best times to mow areas that are
being managed for wildlife. If an area is being managed inten-
sively for rabbits, winter cutting should be done in January to
early February because some nesting begins in late February.

In the case of cool season forages (orchardgrass, timothy,
and clovers) that are being managed for hay, it is inescapable
that some cutting will have to be done during the peak of nest-
ing season. If you do not need hay from all of your fields to
sustain your operation, consider rotating your fields so that
portions of your hay fields are left uncut for a growing season
or even a year at a time. This will aid wildlife and improve soil
and possibly forage quality conditions. A strong advantage of
using native warm season grasses (eastern gamagrass, switch-
grass, big bluestem, and indiangrass) for hay is that they mature
later in the growing season than their cool season counterparts,
giving wildlife more opportunities to complete nesting. Do not
mow native grasses past September 1 to allow enough regrowth
for winter cover and spring nesting habitat. This will also allow
the grasses to build up energy reserves necessary for vigorous
spring growth.

Fields dominated by broadleaf plants and old field areas
that have grown up in woody plants should also be mowed
during late winter (February) or early fall (September) to main-

Figure 2. Prescribed burning
is an economical and beneficial

alternative to mowing.
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Figure 3. A field managed with
strip mowing.

The best mowing
patterns for

wildlife habitat
enhancement are
strip mowing and
random pattern

mowing.

Figure 4. Random pattern
mowing creates straps,
blocks and islands of cover with
different heights.

tain cover and forage for wildlife.
The key is avoiding the prime nesting
period for birds and other animals.

3aWWeUQ aQG )UequeQcy
Your objectives should determine

the mowing pattern. If you are simply
using rotational mowing to maintain
an area, then it may not matter wheth-
er you strip mow or mow in a random
pattern, as long as you mow any given
piece of ground periodically. On the
other hand, if you are mowing field
sections for hay, you will want to keep
the sections regularly shaped (rectan-
gular or square) to make harvesting
more efficient. If you are a rabbit hunt-
er and your objective is visual access,
use relatively narrow strips alternated
with uncut swaths to allow your dogs

to run rabbits across relatively low cut areas. Whatever pattern
you use, try to avoid leaving unmowed cover strips too narrow
(less than 100 feet wide) or too small (less than a half acre), as
this makes it easier for predators to find the small animals you
may be trying to benefit.
Strip Mowing 

This involves dividing a field into fixed or variable width
strips, and rotating your cutting so that a given strip is mowed
periodically according to the desired maximum regrowth stage
(Figure 3). Most fields that are being rotationally mowed should
be cut at least every 3-5 years to keep them from being overtaken
by trees. Plots of clover, lespedeza or other legumes should be
cut once or twice every year, preferably during the late winter
(early March) or late summer (early September) seasons. Areas to
be kept in an early successional stage (dominated by grasses and
broadleaf plants) for bird brood cover should be clipped only
every year or two.
Random Pattern Mowing

As the name suggests, this involves passing over a field
with random twists and turns of the mowing
equipment to produce an irregular-shaped pattern
(Figure 4). The randomness created by this type of
mowing provides some strips, blocks, and islands
of cut and uncut cover.
Block Mowing 

This mowing pattern is best applied when
fields are long and narrow (less than 150 feet
wide), where strip mowing or mosaic mowing
would create strips of cover that are too narrow.
With block mowing, you simply divide a field
into thirds or fourths (end to end) and mow each
block on a rotation. Mowing entire fields at once
should be avoided except in a few situations, such
as when you are preparing for other treatments
(like spraying, burning, or overseeding), or pos-

sibly when you are mowing fields for hay. Another acceptable
application of whole field mowing is when you have a series or
patchwork of relatively small fields (3 acres or less), where the
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entire fields could be mowed on a rotation. Otherwise, mowing
an entire field minimizes cover diversity within the field, and
increases predation risks for small grassland animals that need
the above-ground structural cover that unmowed areas provide.

+HLJht
The height of mowing is another important consideration.

For native warm season grasses, it is critical that you never
mow below 6-8 inches or you may damage or kill the grasses.
This is because these grasses store a significant amount of their
energy in the base of the plant, just above the ground. Native
grass seedlings that have strong broadleaf competition the first
growing season can be clipped high (10-12") to allow sunlight to
reach the seedlings. Cool season grasses are not as susceptible
to damage by low cutting, but to provide healthier and more
productive stands that will withstand drought conditions you
should avoid cutting below 6 inches. In general, areas being
managed exclusively for wildlife are best clipped as necessary
to about 8-10 inches; this leaves enough stubble to provide
some cover until regrowth of the plant canopy occurs. If you
are cutting fescue during spring or fall prior to spraying*, mow
it down to 6 inches and allow it to regrow to 8-12 inches before
spraying.

ETXLpPHnt Dnd SDfHt\ CRnFHrnV
Mowing can be accomplished with a variety of equipment.

Weed trimmers may be used for small areas or fencerows.
Lawnmowers with highly adjustable decks may be used for
extended yards and some grassland management. Brush hogs
(Figure 5) are pull-behind rotary-cutting tractor attachments
that are commonly used for mowing grasslands, shrubs, and
saplings. Garden and farm tractors with sufficient power can
operate brush hogs, which are powered by the tractors' power
take-off drives. For higher mowing, some brush hogs may need
to have the wheel(s) lowered by inserting blocks above the
wheel mounts. For haying, haybines or sickle mowers are often
used; these cutting devices have horizontal blades that sever
grasses with a single cut, rather than the multiple chops that
rotary blades often make to plants.

Mowing can be dangerous, so you should familiarize yourself
with accident prevention techniques. The most obvious danger is the
cutting mechanism itself; you should never put yourself
or another person in close proximity to blades while
they are mowing. Another concern is equipment slid-
ing or overturning on steeper slopes. There are many
variables that influence tractor stability on slopes,
particularly the height and weight distribution of the
tractor, so you should follow the manufacturer's safety
guidelines for mowing on hills. Operation of mowers
on wet grass is also dangerous, so only mow when
grass is dry. Another safety concern is debris being
thrown from the mower. Mowing equipment should
have safety guards, shields, or chains to minimize this
danger, but to further reduce it you should never cut
with another person close by or in the path that the
mower is ejecting debris. Consult with your county
Extension agent or equipment manufacturer about
available equipment safety information or training.

5

Consider using
prescribed
burning

(controlled fire)
to manage your
fields instead of

mowing; it is
cost effective,

stimulates grasses
and legumes, and
removes leaf litter

that can stifle
productivity and
impede animal

movement.

Figure 5. Brush hogging is a
common mowing technique.
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SUMMARY
OF OPTIONS:

Objectives:
Hay Production,
Herbaceous/Woody Plant
Maintenance, Preparation for
other Treatments

Timing:
Late Winter, Spring, Summer,
Early Fall

Pattern:
Strip Mowing, Random
Pattern Mowing, Block
Mowing

Frequency:
Annually, Biannually,
3-5 Year Rotation

Height:
6-8 inches, 8-10 inches,
10-12 inches

The Kentucky Department of Fish and
Wildlife Resources does not discriminate
on the basis of race, color, national
origin, sex, religion, age or disability
in employment or the provision of
services and provides, upon request,
reasonable accommodation including
auxiliary aids and services necessary to
afford individuals with disabilities an
equal opportunity to participate in all
programs and activities.

If you feel you have been discriminated
against by this department, contact the
Kentucky Department of Fish and Wild-
life Resources Commissioner's Office, #1
Game Farm Road, Frankfort, KY 40601.

A portion of this publication was under-
written by the Forest Stewardship Pro-
gram in cooperation with the Kentucky
Division of Forestry.

*Related Habitat How-To references:
Cool Season Grasses
Cover Thickets
Edge Feathering
Fescue Eradication
Grazing and Haying
Legumes
Native Warm Season Grasses
Natural Revegetation
Prescribed Burning
Strip Disking
Wildflowers
Wildlife Corridors
Trees and Shrubs

Planning for My Property
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APPENDIX 8
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r- 	 Woodbridge Conservation Commission Minutes Regarding a Possible Watershed
Easement

Minutes February 16, 2006
Attendance: Kathy Gartland, Mike Walter, Jim Urbano, Laurence Grotheer, Maria Kayne
and Paul DeCoster.

5. Fitzgerald Easement. Kathy Gartland raised the advisability of a sale of a conservation
easement on the Fitzgerald Tract to the South Central Regional Water authority. In 2001 the
RWA expressed an interest in such a purchase for that portion of the Tract which is within its
watershed (approximately 111 acres) and it is felt that this interest continues. In discussing the
subject, the consensus of Commission members was in favor of such a sale provided that
residents' activities currently undertaken on the site (gardening, bird watching, hiking, etc.) be
permitted to continue. Mike Walter raised objection to placing an easement on the entire
property. He believes that a portion of the site should be reserved for future development needs
of the Town, leaving 80 acres (the back field of the property) to be subject to the easement. After
discussion, Paul DeCoster moved, with Jim Urbano's second, that the following motion be
adopted by the Commission:

Resolved, that this Commission endorse the sale and assignment by the Town to the
South Central Regional Water Authority of a conservation easement on that portion of
the Fitzgerald Tract which is within the Authority's watershed, excepting only that
portion of the Tract on which the proposed new fire station is to be built, provided that
the easement preserve to the residents of the Town the right of access to and use of the
property for those purposes for which it is currently being used.

The Commission adopted the motion by a vote of 5 to 1 with Gartland, Grotheer, Kayne,
Urbano, Urbano and DeCoster voting in favor and Walter voting against.

Minutes March 28, 2006
Attendance: Kathy Gartland, Mike Walter, Jim Urbano, Laurence Grotheer, Maria Kayne

( -	 and Paul DeCoster.

6. Open Space Priorities. Kathy Gartland reported that of the top priorities of the
Commission's Open Space Plan of 2003, three in particular are of most immediate concern: the
RWA Race Brook Tract, the Shepherd farm, and the Meiss, Kelso and Bozak Properties on Ford
Road. The Town is in the process of acquiring the RWA tract. The only other of these

t-4 	properties which has been placed on the market is the portion of the Shepherd farm which has
been put on the market; to date it has not been sold. Various community representatives have
been in touch with the owner to determine the possibility of Town acquisition of the property but
the status of these discussions is not known to anyone on the Commission. Paul DeCoster was
directed to find out the status of these discussions and report back to the Commission about
them.

Another priority item is the possible sale of a conservation easement on the Fitzgerald Property
to the RWA, which a majority of the Commission approved in principle at its last meeting.
Kathy Gartland was directed to find out the sentiment of the Woodbridge Land Trust, CUPOP
and the Woodbridge Parks Association about this possible easement. If there is unanimous
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approval for sale of a conservation easement on all or part of property, the groups' views should
be presented to the Board of Selectmen, with a possible ratification of such a sale to come before
the voters simultaneously with the approval of funding for the new firehouse.

April 20, 2006
Attendance: Kathy Gartland, Jim Urbano, Cathy Shufro, Maria Kayne, Mike Walter and
Paul DeCoster

6. Joint Meeting with CUPOP (CUPOP - Publicly Owned Properties Commission). Kathy
Gartland reported that the Chairman of CUPOP is suggested a combined meeting of CUPOP and
the Commission to discuss topics of mutual interest to both organizations. These would include,
among others, the sale and assignment of a conservation easement on the Fitzgerald Property to
the Regional water Authority. It was agreed that all members of the commission who can do so
would attend the CUPOP meeting scheduled for May 3rd.

May 18, 2006
Attendance: Kathy Gartland, Jim Urbano, Mike Walter and Laurence Grotheer

4. Meeting with CUPOP. Kathy Gartland reported that four members of the Commission
attended the May 	 meeting of CUPOP, also attended by members of the Land Trust. The
CUPOP meeting took up several matters previously discussed by the Commission. Among them
was possible acquisition of the Shepherd Farm and other open space properties, giving attention
to the most pressing priorities among them. Also discussed was possible sale of a conservation
easement on the Fitzgerald Property to the Regional Water Authority. There was not agreement
on this matter, with the Land Trust members in favor of granting such an easement to the Trust
rather than the RWA. The Commission decided not to pursue presenting its ideas on the subject
to the BOS until a consensus on the subject could be reached among all interested the parties.
There was general agreement that action be taken to try to save from destruction the historic
houses on the RWA properties on Litchfield Turnpike and Sperry Road. Jim Urbano and Don
Menzies, President of the Woodbridge Historical Society, are preparing a letter to the RWA
Board of Trustees to present a plan that would permit all or at least some of these houses to be
preserved.

September 20, 2007
Attendance: Present: Michael Walter, Jim Urbano, Suzanne Rosenberg, Suzanne Mizzoni,
Maria Kayne, Cathy Shufro, Harriet Cooper

Fitzgerald Property
It was reported while there has been respect given to the 100ft buffer to the Fitzgerald property
by the Fire Station building Committee, the Conservation Commission will need to go to the
Board of Selectmen to request a referendum be approved to seek permanent protection of the
Fitzgerald Property, protecting against development. It was reported the Regional Water
Authority was seeking to purchase a Conservation Easement on their approximate 22 acres of the
property.
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Introduction
Forests are dynamic. Seedlings germinate, grow, compete with
each other and with larger trees. Some survive for hundreds of
years. Change will happen. Which species will be predominant
in the future forest depends not only on climate and soils, but
also on management decisions made today. Changes in forest
composition will affect the quality and variety offorest
resources available to future generations and wildlife.

This handbook was developed to provide an appreciation of how
our forests developed and an understanding of forest regeneration
concepts, including the importance of disturbance. This information
will help landowners and public officials, in concert with professional
foresters, make informed decisions about forest regeneration options
tailored to their management objectives.

This handbook is divided into five sections.
• The first section provides a short history of the forest from the

period of European colonization and large scale land clearing through
the present suburban forest. It concludes with the challenges
(fragmentation, parcelization, deer, invasive species) that must be met
to maintain a healthy and vibrant forest for future generations.

• The second section explains basic concepts in forest
regeneration. The importance of different combinations of light,
moisture, and soil in determining success or failure of regeneration is
discussed. It then details the adaptations of different species to
distinct combinations of light, moisture, and soil conditions. The
section concludes with an examination of competitive interference
among trees striving to form part of the upper canopy.

• The third section examines the role of disturbance in maintaining
habitat and species diversity. The influence distinct disturbance
regimes have on forest composition is also explored.

•The fourth section introduces different methods (prescriptions)
of forest management. The influence of each management style on
the availability of light, moisture, and growing space for new
regeneration is discussed. Because the primary reason for harvesting
is often either income or a non-commodity amenity such as wildlife,
the economic and esthetic considerations of each management
method are also presented.

• The handbook concludes with a section detailing requirements
to successfully regenerate specific species. As with the other
sections, this section is not intended to be an authoritative reference,
but rather to provide readers with sufficient information to make
informed decisions about forest management options.
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Disturbance Intensity. Disturbance intensity affects the
success of regeneration through its influence on limiting factors.
Within a given stand, whether windthrow or mortality results in the
loss of a single tree, or a large group of trees, seedlings will become
established and grow in those openings. The species that survive and
continue to grow will vary depending on the intensity of the
disturbance.

Slow, gradual mortality of individual trees favors shade tolerant
species (sugar maple, beech) that can germinate and become
established in the duff, or undisturbed leaf litter of the forest floor,
and compete in the presence of a mature overstory.

A storm microburst that uproots a small group of trees gives the
advantage to species (black birch, red maple) that can become
established in partial to full sunlight and may be more competitive
where some bare mineral soil is exposed.

An intense disturbance, such as a crown fire or clearcut, will favor
species (aspen, pitch pine) that are adapted to full sunlight for best
development. These species are unlikely to be able to compete
unless an intense disturbance removes both overstory and understory
trees.

SINGLE TREE
DISTURBANCE

STAND REPLACEMENT
DISTURBANCE

22
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Disturbance Frequency. The frequency of forest disturbance
can vary from yearly (single tree mortality), to decades (drought), to
once a century (hurricanes). Indeed, many of the stands in state
forests are currently managed on 100-200 year intervals between
regenerations. This is similar to the return cycle for major hurricanes
in southern New England.

In contrast, forests in Connecticut burned an average of once
every 7 years before the 1920s. Before modern forestry practices
became widespread in the early 1900s, many stands were cut every
30-60 years for firewood and charcoal production. Frequent
cuttings in younger stands of dense saplings and poles for fuelwood
or biomass certainly favors those species that can regenerate rapidly
from root or stump sprouts such as oak and some shrub species
(bluebeny).

Species that compete well as seedlings and saplings in partially
shaded conditions, such as red maple and white pine, may benefit
from disturbances every decade or so, in which the upper canopy is
"re-opened" in stages as the mature forest is removed. Examples of
intermediate term frequencies include drought, ice storms, and partial
cutting.

Stands in which disturbances do not occur over long periods of
time ultimately tend to be comprised of mostly shade-tolerant,
slow-growing species with long life spans. These species, such as
hemlock, beech and sugar maple create thick dense canopies that
prevent sunlight from reaching the forest floor, holding in the soil
moisture, and effectively out-competing shade-intolerant species.

REGENERATION HANDBOOK
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Forest Management

Forest regeneration methods are based on three premises: 1. Natural disturbances vary in type, intensity,
frequency, and scale. 2. Each species is adapted to, and will regenerate successfully under conditions
created by specific disturbance regimes. 3. Harvesting for forest products is a disturbance.

Therefore, it stands to reason that for a harvesting method to result in successful regeneration of a desirable
species or mix it should most closely mimic the natural disturbance regime for which the desired species is
adapted. Because many species possess adaptations for more than one disturbance scenario they can be
expected to have some success regenerating under more than one, or a combination of, harvesting methods.

In light of the long-range management goals and objectives for a forested parcel, as identified by the owner,
when planning to harvest forest products a forester should recommend and implement a harvesting method that
is most similar to the natural disturbance regimes for which the desired regeneration species are most closely
adapted.

On the following pages, you will find descriptions of different silvicultural systems, or harvesting and
regeneration methods, that are commonly prescribed in Southern New England. They are compared to the
natural disturbance regimes they mimic, and a comparative listing of management objective considerations is
provided. This listing can be viewed as pro/con or advantage/disadvantage, but that judgment must be made
within the context of clearly stated management objectives.

Examples of management objectives for any piece of forestland could include such things as: Maximize
habitat value for game bird; Increase recreational value; Preserve privacy and aesthetic values; and Maximize
periodic income from forest products

It is readily apparent even from this partial list that two or more of these objectives can be achieved with an
appropriate management prescription. It should also be recognized that some of these objectives might not be
compatible with each other within the same stand of trees or even on the same forested tract. So before
deciding the pro or con of the consequences of any particular harvesting method, the management objectives
and priorities for a stand must be clearly stated.

UNEVEN-AGED
(e.g. forest preserve,
diameter limit, single-tree
selection)

Trees

Shrubs

Wildlife

Sugar maple, American beech, black and yellow birch, eastern
hemlock, basswood, pignut hickory
Flowering dogwood, mountain laurel, hobblebush, striped maple,
witchhazel, ferns
Pileated woodpecker, flying squirrels, Acadian flycatcher, Cerulean
warbler, Scarlet tananger

L
Le

Oak, eastern white pine, black cherry, paper birch, white ash, tulip-poplar,
aspen, eastern red cedar
Beaked hazelnut, sheep laurel, staghorn sumac, blackberries, blueberries,
sweet fern, huckleberries
Red-tailed hawk, indigo bunting, white-tailed deer, eastern bluebird, cedar
waxwing, eastern cottontail

EVEN-AGED
	

Trees
(e.g., shelterwood,
clearcut, coppice with
	

Shrubs

standards)	
Wildlife

Li
Li 	 24
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Forest Preserve/Unmanaged Forest. Forest preserves are not
dioramas. Change happens. Where the vegetation remains
unmanaged by any human intervention, slow changes accumulate
gradually through the natural mortality of individual trees, or suddenly
and catastrophically through the action of weather, fire, insect
infestation or rampant disease. In the absence of natural catastrophic
disturbances, these forest tracts progress in succession toward a
more shade-tolerant and longer-life-span species mix that tends to
perpetuate itself.

Responsible stewardship requires that all forests, including
unharvested forest preserves, have a management plan with a
detailed map. At a minimum, management plans for forest preserves
include provisions for determining and permanently marking the
preserve boundaries to prevent damage to the preserve by
accidental encroachment of human activities in adjacent parcels.
Where the property abuts a public road, or if hiking trails are
present, provisions for hazard tree management should be included.
The property map should indicate the location of other potential
hazards (e.g., abandoned wells).

Prioritizing the relative importance of natural features will facilitate
objective management decisions and allocation of limited resources.
This is especially crucial when there is a potential conflict between
priorities (protection of deer herd vs. maintenance of viable
wildflower communities). The plan should also include strategies for
monitoring and controlling invasive alien species, such as barberry
and Norway maple, that could threaten the integrity of native
populations.      

Unmanaged forest   

Advantages
Easy to implement; Maintains continuous forest cover; Higher

number of cavity and den trees; Favors shade tolerant species
(hemlock, beech, maple); Increase in coarse woody debris (snags,
dead logs); High watershed protection value

Disadvantages
No income for landowner; Change happens, unplanned and

uncontrolled; More prone to some insect and disease infestations;
Lower diversity over time; Shade intolerant species will disappear
without severe natural disturbance 

k
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Single tree selection
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Single-Tree Selection. Single-tree selection (or simply the
Selection Method) is used by foresters to create or maintain multiple
aged or uneven age conditions in a forest stand. Individual trees that
are mature or declining in health are harvested from the stand in a
manner that minimizes disturbance to the residual stand. This
regeneration method most closely mimics the processes found in
unmanaged forests, albeit at an accelerated pace, where trees die
and drop out of the stand gradually. Removals are done on a
periodic basis, so that trees of a variety of age classes are
established and growing in the stand. The openings created for
regeneration, however, tend to provide conditions most favorable for
slower-growing shade tolerant species.

Landowners who consciously practice uneven aged management
by the selection method are generally most interested in maintaining a
continuous forest cover with trees of differing ages. High-value
growing stock can be identified and their growth enhanced through
the gradual removal of poorer competing trees. Fast growing trees
and high-income yields are generally a lower priority for these
landowners. This method is commonly applied in settings where
multiple objectives, such as habitat, aesthetics, recreation, and
income all must interact. This method should not be confused with
the commonly used and abused phrase, "selective cutting,"
which has no basis in scientific forestry practice or terminology.
See "Diameter limit/High grading."

Advantages
Maintains continuous forest cover with low visual impact;

Periodic income for forest owner, albeit low; Favors shade tolerant
species (where desired); Ability to remove declining trees; Harvest
schedules can be adjusted for market conditions

Disadvantages
High skill required for successful implementation; Higher costs for

inventory, marking, and harvesting; May result in lower fiber
productivity/yield in subsequent harvests; Will lead to long-term loss
of diversity; Increased potential of damage to residual trees

L,
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Shelterwood

Shelterwood. As its name implies, this method regenerates a new
forest under the shelter of older trees. Mimicking disturbances in
which only the healthiest dominant trees survive, the best growing,
most desirable trees in the stand are left during the initial harvests.
The residual overstory provides the seed source and cover for the
regenerating forest, which becomes established over a number of •
years and will essentially be another even-aged forest.
Simultaneously extra growth will be gained on the best stems,
increasing stand value. The landowner would derive relatively
substantial income from each of the harvests. However, following
the final overstory removal a period of no income will occur until the
new forest is old enough for commercial thinning.

The Shelterwood regeneration method can be applied over two,
three, or more stages, depending on physical, biological and
economic factors. This method dovetails well with recreational and
habitat objectives. The initial harvests create a park-like tableau of
majestic trees canopied over a carpet of new regeneration and
wildflowers.

The overstory is harvested in two or three clearly defined stages
scheduled several years apart. The number of overstory removal
stages, and the interval between them, are scheduled according to
the desired regeneration species mix. If, for example, a three-stage
shelterwood system is applied in a stand at 15-year intervals, then
the overstory trees will be harvested over a 30-year time frame, and
the new forest will be almost 30 years old by the time the final cut is
made.

Advantages
Can increase midtolerant (e.g., oak) regeneration; Increased

volume growth of residual trees can maintain stand volume growth;
Possible genetic improvement in regeneration; Damage to residual
sawtimber usually minimal; Increased vertical structure
heterogeneity; Regular periodic income to the landowner during
harvest stages

Disadvantages
High skill required for successful implementation; Requires market

for smaller trees; Residual volume may be lost to storm damage or
epicormic branches (water sprouts); Delay in removing residual trees
can lead to loss of midtolerant species and damage to new
regeneration
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( s 	Silvicultural Clearcutting. It comes as a surprise to some people
(	 that clearcutting, when properly planned and executed, is a legitimate
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There are other situations when clearcutting is appropriate.

Sometimes a forest stand is in such terrible condition as a result of
insect damage or other past abuse, that it does not fit with the long
range objectives of the landowner. Faced with this situation, a
landowner may be better off to remove the existing stand and start
over. There may also be times when a landowner wishes to convert
an area from one type of species to another (e.g., diversifying habitat
by converting a stand of red maple to eastern white pine).

Regardless of the reason, a clearcut, while perhaps producing a
Silvicultural clearcut 	 one-time substantial income for the landowner, sets the forest back

to its earliest successional stage. A clearcut mimics the conditions
found following a catastrophic windstorm or fire and provides the
best competitive advantage to the species that require full sunlight to
survive. Regeneration must come as seedlings from a seed source
nearby or from root or stump sprouts. It is important to understand
that for regeneration to be successful complete removal of all
competing vegetation is required. Just removing trees that are most
valuable or larger than a certain size and leaving the others behind
does not constitute a silviculturally correct clearcut system. Rather,
this is a commercial clearcut with all of its potentially negative
impacts. See: "Diameter Limit/High Grading."

U
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Disadvantages
Aesthetically less desirable for general public; Unacceptable for

many small forest owners; It costs money to remove residual poles
and large saplings; No income from forest for at least 30-40 years;
Susceptible to soil erosion if poorly implemented
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Advantages
Easiest method to mark and harvest; Necessary to regenerate

shade intolerant species; High diversity of grasses and herbs until
crown closure; Provides early succession habitat; Potentially
substantial one-time income for landowner
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Group Selection/ Patch Cutting. Group selection is a hybrid
incorporating some of features of both the selection and silvicultural
clearcutting methods. This approach does not select individual trees,
or distribute the intensity of the harvest evenly throughout the stand,
but rather removes groups of trees within pre-defined areas
scattered through the stand. It leaves undisturbed forest in between,
much like the conditions one would find following a severe
"microburst" wind event. This method is very suitable for certain
habitat enhancement, and can also be used to create a multiple aged
condition within a forested parcel. Note that proper management
dictates that poorly formed and less valuable trees be cut or
removed along with the commercially marketable ones.

A greater diversity of regeneration species can result if the
patches created are large enough to permit full sunlight to reach the 	 F 01.

forest floor in part of the patch, so as to create conditions in which
shade-intolerant species can compete. A good rule of thumb for
shade-intolerant species is to make the minimum opening twice as
wide as the surrounding trees are tall. This will result in openings that
are at least half an acre in size. Smaller openings (1/4 acre) may be
sufficient for midtolerant species or to release white pine saplings.

A forest managed using the group selection method will soon
resemble a quilt of multi-aged and multi-sized trees. Crucial to the
long-term success of group selection is careful placement of the skid
trails and roads. A well-designed road system will not only lower
harvesting costs, but provides the landowner with a trail system for
recreational use.

Group selection

Advantages
Allows regeneration of shade intolerant species without

clearcutting; Provides landowner with periodic income; Provides a
variety of habitats from early to late successional; Harvest schedules
can be adjusted for market conditions

Disadvantages
Resulting patchwork forest increases management costs; Patches

may be too small for midtolerant/intolerant species; Deer may
concentrate feeding in recent patches; Residual trees near patch
edges may be susceptible to damage
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Coppice with Standards. The coppice with standards method,
originally developed in Europe to provide fuel and wattle for tenant
farmers and timber for estate owners, may be useful for small
accessible tracts where a market for fuelwood exists. This system
favors selected crop trees (i.e., standards) for the production of high
value timber or veneer logs while periodically removing all other

(de- merchantable trees. Harvests at 10-20 year intervals provide the
landowner with flexibility to accommodate market conditions and

70: growth. Reserve trees are kept free-to-grow to obtain maximum
size, provide mast for wildlife purposes, and aesthetic reasons. The
regenerating forest is primarily of sprout origin, even aged and dense,
ideal habitat for game birds and other species. Landowners such as
game clubs and wildlife preserves can use this method effectively to
achieve a mix of objectives in which income from forest products is
helpful, but other objectives are more important. This method can
also be applied effectively in a forest managed for fuelwood. The
pleasing visual mix of mature trees, small sawtimber, and poles with a
scattering of shrub patches may make this the ideal method for
landowners desiring both continual forest cover and periodic income.

Coppice with standards
Initiating this treatment requires selection of approximately 55
standards (potential crop trees) per acre from existing pole and
sawtimber. The goal is to have an even distribution of diameters over
all classes. At each harvest, eight to ten new standards per acre are
chosen in the pole size class. Concurrently, one fifth of the largest
crop trees are harvested along with all other stems larger than 5
inches dbh.

Advantages
Maintains continuous forest cover with low visual impact;

Periodic income for forest owner; Harvest schedules can be
adjusted for market conditions; Provides regeneration conditions
favoring midtolerant species; Reserve trees will be very large at end
of next rotation

Disadvantages
High skill required for successful implementation; Higher costs for

inventory, marking, and harvesting; Lower yield at each harvest
entry; Increased taper of main bole may decrease grade volume;
Large crowns may damage other trees when harvested

L
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Reserve tree method

Reserve Tree/Seed Tree. The reserve, or seed-tree method is like
a clearcut, although more aesthetically pleasing, in that not all the
overstory vegetation is removed. Borrowing an idea from the
shelterwood method, a few trees are left scattered in the stand to
provide a source of seed. The residual trees should be chosen from
the healthiest and best seed producers in the stand. The main
difference between this and a shelterwood system is that this method
is a very high-intensity, but one—time (low frequency) disturbance
event. All of the remaining vegetation is removed at once, and the
new forest will be even aged. The reserve, or seed, trees are
retained because other sources for new seedlings may not be
reliable, and generally they are kept in the new stand until the time of
the first commercial harvest. The new forest will be composed mainly
of offspring from the reserve trees, and some habitat enhancement
value from retaining these large scattered trees can be realized as
well.

Advantages
Aesthetically more pleasing than a clearcut; Provides regeneration

conditions similar to a clearcut (i.e., beneficial for mid- and
intolerants); Reserve trees will be very large at end of next rotation;
Provides roost trees for raptors and other birds; Reserve trees serve
as a supplemental seed source, especially for pine and tulip-poplar

Disadvantages
Reserve trees susceptible to windthrow and lightning damage

(and lost volume); Crown breakage of reserve trees (see above) can
damage smaller regeneration; Large crowns of reserve trees may
damage other trees during next harvest operation; No income for
30-40 years
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Diameter limit harvest

r
r

Beware!

r- 	 Diameter Limit/High Grading. All too often a high-grade is
disguised as a "selection" harvest where the most profitable trees are
removed with little, or no, consideration given for future conditions.r- 	 High-grade cutting, regardless of how "light" the cut is, has a

r - 	negative long-term impact on both economic value and on forest
health. Diameter limit cutting may appear to be a sensitive method,
cutting the largest trees to release smaller, younger trees.
Landowners are mistakenly persuaded that the largest trees are
overmature and should be harvested before they die. However,
most large trees with deep, healthy crowns will not only survive for
decades, but, if the stand is thinned, will grow faster and increase in
multiple values. In even-aged stands it is the poorly-growing trees
that should be removed until the stand can be properly regenerated.

Where economic necessity dictates a diameter limit cut to
generate sufficient income for a financial emergency (e.g., inheritance
taxes, medical expenses, etc.) the negative impacts can be
minimized. Cut or girdle all trees with poor form and low vigor.
Trees with poor form will develop into wolf trees that prevent the
development of more valuable regeneration. Trees with poor form
are also more susceptible to damage from wind, ice, and
snowstorms. Trees with low vigor grow slowly and are susceptible

(	 to insect and disease infestations.
Marking a diameter limit cut is simple. All merchantable trees

larger than a certain diameter are harvested. The landowner may
have to wait decades before another commercially viable harvest
would be possible if all trees with diameters larger than 11 inches
were harvested (a commercial clearcut). Typically, many of the
smaller residual trees (5-10 inches diameter) are slower growing,
less valuable maple and birch.

Advantages
Harvesting method generates highest short-term income; Minimal

skill and cost required; Increased proportion of cavity and den trees;
Increased vertical structure heterogeneity

Disadvantages
Li 	 Long-term loss of fiber productivity and increased harvest

intervals; Increased proportion of cull and slow growing trees in
LiJ stand; Increased potential of damage to residual trees; Loss of

valuable midtolerant species (e.g., oaks); Detrimental to wildlife
species requiring early successional habitat

�.

Beware!

U
L. 	 32

L.

REGENERATION HANDBOOK

149



Stump	 Root
sprout	 suckering

A
Adapted	 Damaged
to fire	 by fire

411.
Insect
problems

Disease
problems

Species regeneration notes
The following pages outline the general requirements for successfully regenerating some species

groups (e.g., oak, map). The first page of each species group gives some background information on
history, distribution, and mature size. This page also notes the commercial, ecological, and aesthetic
value of the species group. The second page provides information on regenerating selected species.
This section is meant as a general guide and starting point for discussion with a professional forester
The meaning of the symbols used in this section is given below. Specific guidelines will depend vary by
species (i.e., northern red oak vs. scarlet oak), local soils, and other factors.

Seed dispersal mechanisms: Tree species utilize a
variety of mechanism to disperse seed. Some species
spread their seed upon the wind. Other species
depend on small mammals to bury their seed, while
birds carry some seeds great distances.

Reproductive modes: While all trees begin as
seedlings, only the older, established seedlings
(advanced regeneration) of some species can grow
into canopy openings. Some species develop
vigorous, fast-growing sprouts from buds hidden in
stumps and roots.

Small
mammals

• 0
J

Seedlings Advanced
regeneration

1‘.

Birds	 Wind

Light requirements: The relative minimum
requirement for sunlight varies among species.
Tolerant species can survive and grow in full shade.
midtolerants in partial shade, and intolerants only in full
sunlight. Some species require clearcutting to develop
into mature trees.

Special considerations: This section provides
information on some problems that might be
encountered when regenerating specific species. For
example, regenerating oaks will be difficult in areas
with large deer herds. Species with thin bark are
susceptible to damage by careless logging. This
wounding increases the possibility of heart rot.

Tolerant	 Midtolerant	 Intolerant	 Best with
clearcutting

Browsed
by deer

Thin
bark
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Oak (Quercus spp.)

Oaks dominate the landscape throughout most of Connecticut.
Oaks are disturbance-dependent species and most of our oak
forests arose on lands that were repeatedly burned and harvested
prior to 1900. Native Americans would soak the acorns in streams
during the winter to remove the tannins that made them inedible.
These large, majestic trees can live for several centuries, especially
northern red and white oaks. Mature trees can reach over 120 feet
tall with diameters of 2 feet or more. Northern red oak is
Connecticut's most valuable timber tree in both value and volume
(19% of total).

USES

Wood products
Veneer, fine furniture, cabinets, railroad ties, pallets, firewood, and
flooring. White and chestnut oak are used to make barrels and ship
hulls.

Wildlife
Acorns are used by many species, including white-tailed deer,
turkey, squirrels, chipmunks, and blue jays. White and chestnut oak
acorns, because of their lower tannin content, are eaten before the
acorns of other species.

Aesthetics
The massive trunks and wide spreading branches typical of oaks
lend the forest a gnarly, primeval sense of permanence. The leaves
of scarlet and red oak often create a second peak in fall color during
late October.
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Seed dispersal
Oaks produce large seed crops at 2-10 year intervals. The large
acorns that are dispersed by blue jays and small mammals germinate
in the spring.

Reproductive modes
Successful oak reproduction develops from stump sprouting and
from advanced regeneration (seedlings with root systems that are
5-20-years old).

Light requirements
Although oak seedlings can grow in partial shade, eventually over-
story removal (final stage shelterwood, clearcutting or patch cutting)
is required to achieve the full sunlight conditions necessary for
seedlings to develop into mature trees.

Site requirements
Northern red oaks grow on good to average quality sites common to
middle and lower slopes. Black and white oaks are on middle
slopes with average site quality. Chestnut and scarlet oaks grow on
low quality sites on upper slopes and ridgetops.

Special considerations
Oaks need protection from browsing where deer herds are large.
Prescribed burning can enhance seedling height growth.

Best methods successfully regenerate oak

Shelterwood method Reserve tree method
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Maple (Ater spp.)

Red maple has become the most common tree in Connecticut,
accounting for one-quarter of all trees. This increase has been
attributed to fire suppression and the increased use of partial cutting
(as opposed to the earlier practice of clearcutting). Their ability to
grow in light (red maple) to heavy shade (sugar maple) allow both
species to persist for decades as small saplings under the shade of
larger trees.

Sugar maple is a long-lived species that can survive for over
300 years, red maple commonly less than 150 years. Sugar maple
is the larger of the two species with mature trees commonly reach-
ing over 100 feet tall with diameters of 2 feet or more.

USES

Wood products
Maple syrup, furniture, lumber, railroad ties, pallets, firewood,
specialty products.

Wildlife
The large hollows commonly found in centenarians are favorite den
sites of raccoons, porcupines, and flying squirrels. Chickadees,
wrens, and cardinals eat the seeds and deer will eat the leaves and
twigs.

Aesthetics
The early kaleidoscope of fall colors in red maple swamps herald
the arrival of autumn. During early spring, red maple flowers mist
the hills with a twinkling of reds and yellows. Sugar maple is the
queen of the fall with leaves turning every hue from clarion yellow
through bright orange to beet red; often with the full range of colors
on the same tree.

U
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Diameter limit harvestSingle tree selection

Best methods to successfully regenerate maple

Seed dispersal
Sugar maple produces large amounts of winged seeds (samara) at
3-7 year intervals, red maple about every other year. The seeds are
primarily dispersed by the wind.

Reproductive modes
Both species depend on advanced regeneration that develops after
partial cutting or gaps creating by the death of larger trees. Red
maple reproduction can develop from stump sprouts.

Light requirements
Sugar maple is among the most shade-tolerant species in southern
New England. Red maple is competitive in partial shade created by
partial cutting.

Site requirements
One of the reasons that red maple continues to increase in southern
New England is its ability to grow on all but the driest and wettest of
sites. Sugar maple regeneration is found on lower slope positions
where soil moisture is adequate. There is some evidence that its
distribution is limited by the amount of calcium in the soil.

Special considerations
Although logging damage rarely kills maples, it often creates wounds
that cause extensive internal rot. Both species are weakened by
wildfire.
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Eastern White Pine (Pinus strobus)

Eastern white pine can grow on sites ranging from dry ridgetop to
swampy valley. In 1710, the English Parliament passed the White
Pine Act to protect the large white pine needed for masts.
Although largely ineffective, this was one of the first acts that set
colonists and England on a collision course.

This large, majestic species can live for 300-400 or more years.
Mature trees can reach heights of 150 feet with diameters ap-
proaching 3 feet.

USES

Wood products
Furniture, lumber, bark mulch, ship masts.

Wildlife
Where eastern white pine is not common, deer will eat needles and
terminal buds of seedlings and saplings. Red-breasted nuthatches
both eat pine seeds and nest in cavities. Red squirrels also eat pine
seeds by methodically dismantling the cones.

Aesthetics
Mature eastern white pine stands with their massive boles soaring
high above inspire a sense of awe and reverence, especially when the
wind whispers through the needles. The green of scattered pines
accent fall colors and provide a reminder of life during the mono-
chrome months of winter.
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Seed dispersal
Eastern white pine produces large amounts of seeds at 3-10 year
intervals. The seeds are dispersed by the wind in the fall.

Reproductive modes
Successful white pine reproduction can be obtained from seedlings in
large openings or clearcuts where a seed source is abundant and
some mineral soil is exposed. Advanced regeneration is more
important when using multi-aged stand management.

Light requirements
Although eastern white pine seedlings can grow in partial shade,
eventually overstory removal (final stage shelterwood or clearcutting)
is necessary for seedlings to develop into mature trees.

Site requirements
Eastern white pine can be found in every site from deep sands to
swamps. However, regeneration success is best on sites that are
droughty at some period during the year.

Special considerations
Eastern white pine seedlings need protection from wildfire and
occasionally deer browsing. Ideally, regeneration should be estab-
lished under a partial-shade overstory to reduce pine weevil damage.

Best methods to successfully regenerate white pine 

Silvicultural clearcut Reserve tree method
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Birch (Betula spp.)

Black birch is often found on average sites, and yellow birch on
moist to wet sites, throughout the state. Black birch is now the
second most common tree species in Connecticut. Both species
contain oil of wintergreen, methyl salicylate, which gives birch beer
its distinctive taste. The presence of this chemical, poisonous at high
doses, provides some protection from deer browse damage.
Many of the larger black birch trees have one or more large cankers
that reduce the potential economic value of this species. Although
both species can survive for 200 years, maximum ages of about 120
are more typical. Mature trees are commonly 80 feet tall, with
diameters slightly larger than a foot.

USES

Wood products
Veneer, lumber, railroad ties, pallets, and firewood.

Wildlife
The seeds of these trees provide some winter food for chickadees,
ruffled grouse, and chipmunks. The bark of yellow birch is utilized
for nesting material by some birds.

Aesthetics
The golden fall foliage of birch leaves adds gaiety to autumn land-
scapes. The frilly, peeling light-colored bark of yellow birch is a
unique feature of moist woodlands
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Group selectionCommercial clearcut

Seed dispersal
Black and yellow birch produce large amounts of seeds at 1-2 year
intervals. The small seeds are dispersed 300 feet or more across
crusted snow by the wind in mid winter.

Reproductive modes
Successful birch reproduction can be obtained from seedlings in large
openings or clearcuts. Black birch can also produce successful regen-
eration in openings created by shelterwood operations.

Light requirements
Although birch seedlings can grow in partial shade, overstory removal
or death is necessary for seedlings to develop into mature trees.

Site requirements
Black birch is commonly found on average quality sites; yellow birch
on moister sites. In the northern part of the state, black birch is found
towards ridgetops and yellow birch on midslopes.

Special considerations
Both black and yellow birch are very susceptible to fire and logging
damage. Although nectria canker is common on black birch and can
make the wood unmerchantable, it rarely kills seedlings.

Best methods to successfully regenerate black and yellow birch
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Photo Credits t-top photo, m-middle photo, b-bottom photo

J.P. Barsky: 11 m. 14mb, 17t, 22m, 25b, 26b, 27b, 30b, 32b, 34tb, 36t, 38tm, 40t, 42tm; Fred Bormann: 10mb
CAES historical archives: 4tm, 5m,b, 6t, 10t, 7t, 19b, 20m, 23t; CT DEP, Division of Forestry: 20m, 22t
Sharon Douglas: 23m; Martin N.P. Gent: 2t; Paul Gough: 36m; Uma Ramakrishnan: 9m; Joel Stocker: llt; Heidi Stuber: 6m;

(

	 USDA Forest Service, 23b; Thomas Worthley: 8t; Jeffrey S. Ward: all other photos

A special thanks to Hull Forest Products for permission to photograph their mill operations (page 11). We would also like to
thank J.P. Barsky, M.J. Bartlett, G. Milne, D. Beers, and J.E. Gillespie for their helpful comments

An expanded version in electronic format is available at:
www.canr.uconn.edu/ces/forest

www.caes.state.ct.us/specialfeatures/specialfeatures.htm

The Connecticut Agricultural Experiment Station (CAES) prohibits discrimination on the basis of race, color, ancestry,
national origin, sex, religious creed, age, political beliefs, sexual orientation, criminal conviction record, genetic information,
learning disability, present or past history of mental disorder, mental retardation or physical disability including but not

L)	 limited to blindness, or marital or family status. To file a complaint of discrimination, write Director, The Connecticut
Agricultural Experiment Station, P.O. Box 1106, New Haven, CT 06504, or call (203) 974-8440. CAES is an equal opportunity
provider and employer. Persons with disabilities who require alternate means of communication of program information
should contact the Station Editor at (203) 974-8446 (voice); (203) 974-8502 (FAX); or paul.gough@po.state.ct.us
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Forest Science
Becomes Forest Practice

Reviewing practical science to help forest owners sustainably manage their woodlands

PETER SMALLIDGE

The glyphosate should be applied to the outer two inches of the freshly cut stump to focus the ef-
fects on the active plant tissue. The tissue towards the center of the stump is less conductive and
does not as effectively transfer the chemical to the root system.

APPENDIX 10

Controlling beech sprouting
through limited use application
of herbicides.

Article Reviewed:
Kochenderfer, JD, Kochenderfer, JN,
and Miller, GW. 2006. Controlling
beech root and stump sprouts using the
cut-stump treatment. Northern Journal
of Applied Forestry. 23(3):155 - 165.

Issue and Background:
Landowners are often tempted to cut

mature beech (Fagus grandifolia) for
firewood or during forest improvement
to provide additional growing space
for more valuable species. However,
cutting beech typically results in the
prolific development of root sprouts.
The density of sprouts from the roots
can sometimes exceed 10,000 stems
per acre, forming a "beech thicket".
Death of mature stems, by cutting
or disease, causes a redistribution of
hormones that activate new growing
tissue on roots that form into shoots.
Overly abundant seedling and sapling
beech can produce enough shade to
effectively inhibit the reproduction of
other hardwood species, reduce forest
diversity, and limit owner access for
other objectives. In areas with mature
beech and a landowner objective to re-
duce the abundance of beech, what cost
effective tools exist to control all beech
size classes?

Review of Kochenderfer et al. 2006:
The herbicide chemical glyphosate

(originally marketed as Roundup') has
been successfully applied to freshly
girdled stems to kill above ground
stems. Other types of herbicides are

applied via a basal application which
chemically girdles the tree. Because
glyphosate translocates to actively
growing tissue, applications to girdled
stems would typically move up the tree
but not into the root system. While
girdle, basal and ground-mist herbicide
treatments are effective, Kochenderfer
et al (2006) investigated the potential
of cut-stump treatments to distribute
the herbicide more fully into the root
system and gain additional control
beyond the treated stem. The authors
note that cut-stump treatments of beech
are "target-specific, applicable to small
ownerships, and easy to apply. It en-
tails applying herbicide to the cambium
layer of freshly cut stumps."

The research conducted by Ko-
chenderfer et al. (2006) assessed the
use of cut stump treatment with a
53.8% active ingredient (ai) glyphosate
solution' applied within one hour of
cutting the tree. The authors investi-
gated the spread of the herbicide into
the root system and death of adjacent
trees based on the size of the treated
stump. One-third acre plots in each
of two study areas in West Virginia
were designated for treatment (cut plus
herbicide) or no treatment (cut without
herbicide). All beech sterns in the plots
that were greater than 6" dbh (diam-
eter breast height) were cut, and all cut
stumps within the treatment plots were
treated with the herbicide solution.
Glyphosate was applied to the stump
within one hour of cutting at a target
rate of 0.12 tl. oz (3.5 ml) per inch of
stump diameter. The actual applica-
tion rate was closer to 4.2 ml per inch
of stump diameter. The authors used
the equivalent of 1.0 to 1.6 gallons of
herbicide per acre to treat approximate-
ly 80 stumps per acre. All cutting and
treatment was done during September.

As a result of the treatment, the
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authors found significant mortality of
uncut beech seedlings and saplings
within the treated plots. Because trees
greater than 6" dbh were cut, the
herbicide activity was directed into the
smaller sprouts resulting in high levels
of beech mortality. The treated plots
had mortality of more than 90% of the
equivalent of 6000 to 9000 beech stems
per acre in the two study areas. The
cut but untreated control plots had ap-
proximately 2% mortality of beech and
attributed mortality to damage caused
by the felled stems.

In another aspect of the study the
authors investigated the dose-distance
mortality response of beech to deter-
mine how far away from a cut stump
seedlings and saplings were controlled.
The distance away from treated stems
that untreated beech stems died de-
pended on the diameter of the treated
stumps. Treated 5" diameter stumps
controlled more than 50% of all beech
stems within 10 feet of the stump.
Treated 10" diameter stumps controlled
more than 50% of all beech stems
within 15 feet of the stump. Treated

17" diameter stumps controlled more
than 50% of all beech stems within 25
feet of the stump. As an approximate
guide based on a calculation of data
presented by the authors, at least 50%
of uncut beech stems were controlled at
a distance equal to 20 times the stump
diameter treated, although somewhat
further for trees between 5" and 10"
dbh. For example, treatment of a
7" dbh beech would be expected to
achieve 50% mortality of beech stems
within 140" (11.6') of the stump. In
all situations, mortality was almost
100% near the stump and decreased
further from the stump.

The cost estimate for treatment var-
ied with treatment intensity. The basal
area of treated beech stems at the two
study sites ranged from approximately
40 to 80 sq. ft of basal area per acre.
Cost, including labor and chemical,
ranged from approximately $1.00 to
$0.75/sq ft of basal area treated. The
cost of chemical represented 85%
of the treatment cost. This was the
equivalent of approximately $45 to $60

coQWiQueG oQ Sage 22

7Ke meWKoGs GescUiEeG Ey Ko
cKeQGeUIeU eW aO. (2006� KaYe So
WeQWiaO IoU use Ey maQy 1Y IoUesW
owQeUs. MosW gOySKosaWe�EaseG
KeUEiciGes aUe QoW UesWUicWeG iQ 1ew
YoUk, meaQiQg WKaW SeoSOe caQ
SuUcKase WKem WKUougK maQy OocaO
IaUm aQG gaUGeQ sWoUes. CuW sWumS
WUeaWmeQWs oI EeecK SUoYiGe a meaQs
Wo kiOO QumeUous EeecK sWems wiWK
WUeaWmeQW oI a smaOO SeUceQWage oI
sWems. 7UeaWmeQW cosWs, iQ coQMuQc
WioQ wiWK IueO wooG KaUYesWiQg, aUe
KigKOy IaYoUaEOe wKeQ comSaUeG
Wo oWKeU KeUEiciGe aQG mecKaQicaO
WUeaWmeQWs. A UeasoQaEOe aSSUoacK
IoU aSSOyiQg WKis UeseaUcK Ey 1Y IoU
esW owQeUs wouOG iQcOuGe:
�. EYaOuaWe owQeUsKiS oEMecWiYes Wo

assess WKe GesiUeG UoOe oI EeecK.
2. IQYeQWoUy Wo iGeQWiIy aUeas QeeG

iQg coQWUoO oI EeecK, IocusiQg
SeUKaSs oQ aUeas wiWK GiseaseG
UaWKeU WKaQ KeaOWKy maWuUe EeecK.

�. 5eaG WKe KeUEiciGe OaEeO aQG as
semEOe equiSmeQW Wo comSOy wiWK
SUoYisioQs oI WKe OaEeO.

4. 5eYiew saIe cKaiQ saw use SUoWo
coOs aQG iQsSecW SeUsoQaO SUo
WecWiYe equiSmeQW. 7ake saIeWy
couUse iI aSSUoSUiaWe.

�. CuW WKe OaUgesW EeecK sWems,
esSeciaOOy WKose wiWK EeecK EaUk
Gisease, aQG WUeaW WKe ouWeU 2" oI
sWumS GiameWeU ()iguUe �� wiWK
WKe KeUEiciGe soOuWioQ comSUiseG
oI a coQceQWUaWeG acWiYe iQgUeGi
eQW oI gOySKosaWe. /aUge GiameWeU
EeecK OeIW uQcuW may acW as a siQk
oI WKe KeUEiciGe aQG UeGuce WKe
moUWaOiWy oI smaOOeU sSUouWs. AS
SOy WUeaWmeQW Wo WKe sWumS wiWKiQ
oQe KouU oI cuWWiQg aQG aIWeU
EUusKiQg away sawGusW. 7UeaW
meQW sKouOG Ee aSSOieG IUom miG
summeU Wo OaWe IaOO IoU EesW eIIecW.
7UeaWmeQWs GuUiQg aOO Wimes oI
WKe yeaU e[ceSW MaUcK aQG ASUiO
sKoweG UeasoQaEOy gooG coQ
WUoO iQ WKe souWKeUQ ASSaOacKiaQ
sWuGy siWes. 'aWes IoU 1Y WUeaW
meQWs wouOG OikeOy Ee EesW IUom
WaWe -uQe WKUougK OaWe IaOO. )Uo]eQ
wooG iQ 1ew YoUk wouOG OikeOy
OimiW WUeaWmeQW eIIecWs.' The authors used Glypro, which is a restricted-use herbicide in NY and only available to certi-

fied herbicide applicators. Most owners can obtain glyphosate based products with an active
ingredient concentration of 40 to 48% in their local garden or hardware store. Always read
and follow the label specifications.

www.nyfoa.org
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Forest Science (continued)
per acre. and represented a relatively
small proportion of the fuel wood value
of the cut stems. Thus. selling the
beech as firei,vood. those cut for treat-
ment. would have more than covered
the costs of treatment. These costs are
significantly less than ocher types of
herbicidal control of beech.

If you have any questions about the
possible use of this forest management
activity, please contact your local of-
fice of Cornell University Cooperative
Extension. NYS Department of Envi-
ronmental Conservation, or a forester
who is a certified pesticide applicator.

Science Disclaimer: Scientific re-
search is typically applied in a single
area under a limited set of environmen-
tal conditions, Researchers. and the
interpretation of that research. attempt
to describe how different conditions
might affect the application of results.
The results interpreted here should be
applied with due diligence by forest
owners. incorporating their specific
conditions into the practices described.
If any questions exist. seek assistance
from professionals before proceeding.

Pesticide Disclaimer: Please read
the pesticide label prior to use. Use
pesticides only in compliance with
the Libel instructions. The informa-
tion contained in this article is not a
substitute for a pesticide label. Trade
names used herein are for convenience
only. No endorsement of products is
intended, nor is criticism of unnamed
products implied. For assistance with
pesticides. please contact your local
office of Cornell Cooperative Extension
or NYS Department of Environmental
Conservation.

Fete?' J. SmvThdge, NYS Eiwensfcgi Forester
and arecror, Arno! Teachtg and Research
Forest. CorneU ilpflersty Cooperathy
Extensfon, 1;i2aca,	 pjs23rAcomeJLedu:
116 Fenlow Hall, ki2aca, V .1". 148.55.
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APPENDIX 11

CERTIFIED FORESTERS CLOSE TO THE TOWN OF WOODBRIDGE

FERRUCCI & WALICKI
6 Way Road
Middlefield, CT 06455
Tel: (860) 349-7007
Fax: (860) 349-7032
Email: fw@fwforesters.com

RICHARD CAMPBELL
Yale School of Forestry & Environmental Studies
195 Prospect Street
New Haven, CT 06511
Tel: (203) 432-5134
Email: richard.campbell@yale.edu
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ForestSuccession
Late

uccesion is a natural pattern of change
that takes place over time in a

forest, when trees are removed -
whether by natural causes such as lire
or wind, or by human inter-
vention - the forest regen-
erates in a predictable order. First
come annual weeds, then peren-
nial weeds and grasses. In
later years, shrubs appear„
then young pines followed
by hardwood trees that
mature Over time.

`s-

APPENDIX 12
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Daylighting Roads and Trails to
Create Edge

1I
IQ oUGeU Wo uQGeUsWaQG wiOGOiIe EeQeIiWs 	 '
WKaW UesuOW IUom GayOigKWiQg� WKe eGge
coQceSW musW Ee e[SOaiQeG� EGge is
WKe SOace wKeUe SOaQW commuQiWies
meeW� oU wKeUe YaUious successioQaO
sWages wiWKiQ SOaQW commuQiWies come WogeWKeU�
7Ke aUea iQIOueQceG Ey WKis WUaQsiWioQ is caOOeG aQ
ecoWoQe� EGges aQG WKeiU ecoWoQes aUe WySicaOOy
UicKeU iQ wiOGOiIe WKaQ WKe aGMoiQiQg SOaQW
commuQiWies Eecause WKey SUoYiGe moUe oI WKe
QeeGs UequiUeG Ey wiOGOiIe WKaQ a siQgOe YegeWaWiYe
oU commuQiWy WySe� IGeaOOy� EUusK aQG gUass IoUm a
QaUUow EoUGeU aOoQg GayOigKWeG aUeas� 7Kese YiWaO
oSeQiQgs SUoYiGe aQ aEuQGaQW IooG souUce oI
YaUious seeGs aQG iQsecWs IoU wiOGOiIe� EGges aUe
aOso useG Ey wiOGOiIe as WUaYeO OaQes�

EnhDnFHPHnt 3rDFtLFHV
EsWaEOisKiQg eGge aOoQg UoaGs aQG WUaiOs is EesW
accomSOisKeG wKeQ WKe acWuaO coQsWUucWioQ oI WKe
UoaG oU WUaiO Wakes SOace� siQce equiSmeQW is aW
KaQG� II coQsWUucWioQ Kas OoQg siQce EeeQ
comSOeWeG� coUGwooG cuWWiQg wouOG Ee WKe EesW
meWKoG IoU cUeaWiQg eGge KaEiWaW�
9egeWaWioQ sKouOG QoW Ee UemoYeG IUom UoaGs oU
WUaiOs wKeUe WKe e[isWeQce oI e[cessiYe sOoSes oU
waWeU couUses may cause eUosioQ SUoEOems�

GeQeUaOOy sSeakiQg� WKe IoOOowiQg eQKaQcemeQW
SUacWices wiOO meeW WKe UequiUemeQWs IoU
esWaEOisKiQg aQ eGge eIIecW�
• Remove all woody vegetation within 10 feet of

both sides of a road or trail. Of this 10 feet, five
feet (closest to the road or trail center) should
have stumps and rocks removed, if possible.
Clear the ground and break up the soil so that
grasses and forbs can be planted and
maintained.

• Remove approximately 50 percent of the trees
on both sides of the road or trail extending 25 to
30 feet into the forest. This will create a
transition of vegetation from grass/forb to
seedling/sapling to open forest to forest.

MaiQWaiQiQg a GayOigKW aUea is aQ imSoUWaQW coQceSW
iQ KaEiWaW maQagemeQW� 7Kis aUea musW Ee
UeguOaUOy maiQWaiQeG oU eOse wiOGOiIe sSecies
UicKQess wiOO GecUease as WKe cuW-oYeU aUea UeYeUWs
Wo a Oess GesiUaEOe YegeWaWiYe sWage�

'ayOigKWiQg UeIeUs Wo WKe cuWWiQg aQG
UeOease oI YegeWaWioQ aOoQg aUeas
wiWKiQ IoUesWeG KaEiWaW IoU WKe
SuUSose oI iQcUeasiQg suQOigKW oQ WKe
IoUesW IOooU� 7Kis eQcouUages gUowWK
oI sKUuEs aQG KeUEaceous
YegeWaWioQ� 'ayOigKWiQg is SUimaUiOy
useG Wo oSeQ uS WKe eGge oI WUaiOs�
UoaGs aQG IieOGs�

WILDLIFE IN CONNECTICUT
WILDLIFE HABITAT SERIES
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• Every three to five years, the five-foot-wide
grass/forb areas should be brush mowed. This
helps curtail and retard the enroachment of
unwanted woody vegetation.

• Every 12 to 15 years, the outer areas closest to
the forest land border should be cut to allow
additional sunlight for stimulation of understory
vegetation.

• In areas where it would not be aesthetically
pleasing to practice daylighting, the total length
of a road or trail could be broken up into smaller
release sites.

AGGiWioQaO wiOGOiIe eQKaQcemeQW SUacWices may
iQcOuGe cUeaWiQg EUusK SiOes aOoQg WKe eGge oI
IoUesWeG OaQG aQG eUecWiQg EiUG QesW Eo[es aOoQg
WKe eGge oI gUass aQG EUusK oSeQiQgs�

GlRVVDr\
)oUE aQy KeUEaceous SOaQW sSecies oWKeU WKaQ WKose iQ
WKe gUass, seGge aQG UusK IamiOies� IOesKy OeaYeG SOaQWs.

+eUEaceous a SOaQW WKaW gUows IUom seeGs oU
SeUeQQiaO UooWs UaWKeU WKaQ IUom wooGy, aEoYe�gUouQG
SaUWs.

SuccessioQ WKe cKaQges iQ YegeWaWioQ aQG iQ aQimaO
OiIe WKaW Wake SOace as WKe SOaQW commuQiWy eYoOYes IUom
EaUe gUouQG Wo WKe cOima[ sWage (e.g., oOG gUowWK IoUesW�.

SuccessioQaO sWage a sWage oU UecogQi]aEOe coQGiWioQ
oI a SOaQW commuQiWy wKicK occuUs GuUiQg iWs
GeYeOoSmeQW IUom EaUe gUouQG Wo cOima[.

5HfHrHnFHV Dnd )XrthHr 5HDdLnJ
SKaw� S� 197�� MaQagiQg wooGOaQGs IoU wiOGOiIe�
U� S� 'eSW� oI AgUicuOWuUe� )oUesW SeUYice�
1oUWKeasW AUea� %UomaOO� 3A� %ookOeW 197�-7�9-
�9�/5�3� 15 SS�

IOOusWUaWeG Ey SWeYe -acksoQ aQG 3auO )usco

The Technical Assistance Informational Series is 75 percent funded by Federal Aid to
Wildlife Restoration—the Pittman-Robertson (P-R) Program. The P-R Program
provides funding through an excise tax on the sale of sporting firearms, ammunition and
archery equipment. The remaining 25 percent of the funding is matched by the
Connecticut Wildlife Division.
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I Preventing tick bites can seem nearly
imSossiEOe, but we are trying to make it simple
enough so that it becomes part of life for people
living or visiting wherever ticks occur. Effective
strategies are available - don't forget to:

Protect Yourself
L Tick Checks
❑ Tick-Protective Dress
❑ Use Repellents  

IC I

a
Deer Tick

Information  

Protect Your Yard
III Eliminate Tick Habitat

Don't Attract Wildlife
❑ Perimeter Sprays and Granules
❑ Mouse-Targeted Devices

Protect Your Pets
❑ Topical Sprays and Spot-ons

Increasing your knowledge about ticks and tick
encounters will make you better prepared to protect
yourself and others.

SeasoQaO AcWiYiWy oI 'eeU 7ick /iIe Stages

Take Notice
High risk deer tick

population in this area.

Ticks carry diseases
including Lyme disease.

State Of Rhode Island
DEM Division of Parks and

Recreation

LLLL,LL LLLL JjJJjJJ,..;JJJJ



Tick Encounter
Risk Area Maps
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+eOSIuO KiQWs Wo SUeYeQW 7ick EQcouQWeUs� 

• Check thoroughly every day for ticks

• Use a sharp tick removal tweezers to safely
remove attached ticks

• Treat clothing with a repellent containing
Permethrin and wear the treated clothing
whenever going in areas where ticks may lurk

• Keep the edge of your yard clear of leaf litter be-
cause that's where exposure to ticks is most likely
to occur

• Hire a trained professional pest controller or
arborist to apply an appropriate tick treatment
around the yard

• Tuck pant legs into socks in tick infested areas

Deer ticks transmit Lyme disease,
Babeosis and Ehrlichiosis.

Lyme Disease

Lyme disease is caused by infection with a
spirochete (a type of bacteria) which can be transmitted
to people by bites from nymphal and adult black-legged
ticks. American dog ticks are NOT able to transmit
Lyme disease spirochetes.

SymSWoms aQG sigQs oI /yme Gisease
EaUOy /yme 'isease� The early stages of Lyme
disease is usually marked by one or more of the
following symptoms:

• fatigue

• chills and fever

• headache

• muscle and joint pain

OSWO lien lymph nodes

• a characteristic "bulls eye" skin rash

/aWe /yme 'isease
Some symptoms and signs of Lyme disease may
not appear until weeks. months, or years after a
tick bite:

• Arthritis is most likely to appear as brief
bouts of pain and swelling, usually in one or
more large joints, especially the knees.

• Nervous system abnormalities can include
numbness, pain. Itell's palsy (facial paralysis
which usually occurs on one side), and menin-
gitis (lever. stiff neck, and severe headache).

• Less frequently, irregularities of the heart
rhythm occur.

In some persons the rash never forms: in some,
the first and only sign of Lyme disease is ar-
thritis, and in others. nervous system problems
are the only evidence of the disease.

How to Remove Ticks:

%ecause iW Wakes UougKOy ��-�� KouUs IoU a Wick Wo
WUaQsmiW EacWeUia� iW is imSoUWaQW Wo UemoYe Wicks
IUom youU skiQ as sooQ as you GiscoYeU WKem�

• Use tine-point tweezers to grasp the tick

• Grasp the tick as close to the skin surface as
possible and pull upward with a steady. even
pressure. Try to avoid squeezing the body of the
tick

• Do not twist or jerk the tick because this may
cause the mouth parts to detach and remain in the

•

skin.

You should pull firmly enough to lift up the skin.
Pull the tick straight out with a firm and steady
force.

• I f doesn't come out immediately, hold this
tension !Or 3 to 4 minutes and the tick will back
out.

• Place the tick in a vial or jar of alcohol to kill it

• Call doctor immediately. Some doctors will want
you to save the tick so it can be identified.

Aft

'Apt) Protecting your pets:

• When walking or exercising your outdoor pet, try
to keep it away from grassy or wooded areas and
leafy debris.

• Check your pet regularly fbr ticks, especially
alter any trips through grassy or wooded areas.
Comb your pet's hair thoroughly. If you find a
find a tick, remove it promptly.

• Topical Sprays and Spot-ons:
You not only want to keep your pets healthy but
dogs and cats that roam in tick areas can be of
risk to your family. Products when correctly and
timely applied to your pets body can greatly re-
duce the chances of tick bites.



Mast for Wildlife
General Information
Mast is the dry fruit from woody plants. Examples
include samara from maple, elm and ash; various
pine seeds; and nuts from oak, hickory, beech,
witch hazel and black walnut. Mast is the primary
fall and winter food for most forest wildlife species.
In some areas, acorns may comprise more than 50
percent of the fall diets of white-tailed deer and wild
turkey.
A combination of mast-producing trees and shrubs
is more favorable in the event that one type fails to
produce for one or more years. In Connecticut,
oaks are the most valuable mast producer. White
oaks produce a very palatable, sweet mast every
year and red oaks produce a bitter mast crop every
other year. White oak acorns, because of their
palatability, generally do not last through the
winter, while red oak acorns remain available,
providing a food supply during critical periods of
scarce food.
In a hardwood forest, a minimum of 15 oak trees,
14 inches diameter at breast height (dbh) or larger,
will provide the necessary food source for mast
dependent wildlife species such as deer, turkey
and squirrels.
Hickory trees also produce nuts which are eaten by
squirrels, turkeys and other wildlife. Beechnut,
black walnut, butternut and hazelnut are used by
wildlife too, but are either not reliable, consistent
food producers or they are scattered and limited in
quantity.

Management for Mast
Pole stands, with their tight crown canopies and
sparse understories, are the least productive mast
producers. These stands can be managed by
group selection in order to open up the crown

canopy and increase potential acorn production.
This benefits wildlife by creating understory growth
and encouraging the regeneration of oaks, maples,
birches, hickories, cherries and other species.
Ideally, 48 percent of forest land should be in
sawtimber size (12 inches dbh or greater) to
maximize mast production. At suitable sites, mast
trees with a dbh of 20 inches or more should be
encouraged.

Glossary
Canopy WKe moUe oU Oess coQWiQuous coYeU oI EUaQcKes
aQG IoOiage IoUmeG coOOecWiYeOy Ey WKe cUowQs oI aGMaceQW
WUees aQG oWKeU wooGy gUowWK.
Diameter at breast height (dbh) WKe sWaQGaUG
GiameWeU measuUemeQW IoU sWaQGiQg WUees, iQcOuGiQg
EaUk, WakeQ aW IouU aQG oQe�KaOI IeeW aEoYe gUouQG.
Group selection aQ uQeYeQ�ageG siOYicuOWuUaO sysWem�
WUees aUe UemoYeG iQ smaOO gUouSs, KeUe aQG WKeUe, IUom
a OaUge aUea eacK yeaU� UegeQeUaWioQ is maiQOy QaWuUaO
aQG WKe sWaQG is iGeaOOy comSoseG oI maQy ages.

WILDLIFE IN CONNECTICUT
WILDLIFE HABITAT SERIES
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Red Oak Acorn

White Oak Acorn

Apple

Black Ash Samara

Shagbark Hickory Nut

3oOe WUee a youQg WUee (IUom IiYe Wo �� iQcKes GEK�,
IUom WKe Wime iWs OoweU EUaQcKes EegiQ Wo Gie uQWiO WKe
Wime WKe UaWe oI cUowQ gUowWK EegiQs Wo sOow aQG cUowQ
e[SaQsioQ is QoWiceaEOe.
SamaUa a wiQgeG, usuaOOy oQe�seeGeG IUuiW WKaW Goes
QoW sSOiW oSeQ.
SawWimEeU WUees (�2 iQcKes GEK oU gUeaWeU� IiW Wo yieOG
saw Oogs oU Oogs WKaW wiOO yieOG sawQ WimEeU.
UQGeUsWoWy KeUEaceous YegeWaWioQ, sKUuEs aQG smaOO
WUees gUowiQg uQGeU WKe caQoSy IoUmeG Ey WaOOeU WUees.

5HfHrHnFHV fRr )XrthHr 5HDdLnJ
Martin, A. C., A. L. Nelson and H. S. Zim. 1951.
American wildlife and plants, a guide to wildlife
food habits. Dover Publ., New York, N.Y. 500 pp.
Shaw, S. 1975. Managing woodlands for wildlife.
U.S. Dept. of Agriculture, Forest Service. 14 pp.

White Ash Samara

SquiUUeO iOOusWUaWioQ Ey 3auO )usco

The Technical Assistance Informational Series is 75 percent funded by Federal Aid to
Wildlife Restoration—the Pittman-Robertson (P-R) Program. The P-R Program
provides funding through an excise tax on the sale of sporting firearms, ammunition and
archery equipment. The remaining 25 percent of the funding is matched by the
Connecticut Wildlife Division.
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Openings for Wildlife
OSeQiQgs iQ coQWiQuous aQG e[WeQsiYe IoUesW EOocks
caQ SUoYiGe WKe GiYeUsiWy QeeGeG Wo susWaiQ a
gUeaWeU YaUieWy oI wiOGOiIe sSecies� SucK oSeQiQgs
SUoYiGe IooG� QesWiQg� UesWiQg aQG EUooGiQg siWes�
1aWuUaO IoUesW oSeQiQgs occuU as a UesuOW oI
Gamage Ey iQsecWs� IiUe� sWoUms aQG Gisease�

%HnHfLtV Rf WLldlLfH OpHnLnJV
OSeQiQgs SUoYiGe eGge� WKe SOace wKeUe GiIIeUeQW
SOaQW commuQiWies� successioQaO sWages oU sWaQG
coQGiWioQs come WogeWKeU� 7Ke aUea iQIOueQceG Ey
WKe WUaQsiWioQ EeWweeQ commuQiWies is WKe ecoWoQe�
EcoWoQes aUe UicK iQ EoWK WKe QumEeU oI wiOGOiIe
sSecies aQG iQGiYiGuaO aQimaOs Eecause WKey
SUoYiGe moUe oI WKe QeeGs IoU a YaUieWy oI wiOGOiIe
WKaQ Goes a siQgOe YegeWaWiYe WySe�
7Ke YegeWaWioQ iQ aQ oSeQiQg IuUQisKes IoUage IoU
GeeU� wiOG WuUkey� coWWoQWaiO UaEEiWs� gUouse� soQg
sSaUUows� EUoaG-wiQgeG Kawks� IOickeUs aQG oWKeU
wiOGOiIe� 7Ke YaOue oI a cOeaUiQg is iQcUeaseG iI iW is
maQageG IoU KeUEaceous YegeWaWioQ aQG sKUuEs
wKicK SUoYiGe YaOuaEOe wiOGOiIe IooG aQG coYeU�
COeaUiQgs aOso aWWUacW a YaUieWy oI iQsecWs wKicK
some EiUGs aUe GeSeQGeQW oQ as a souUce oI
SUoWeiQ�

OSeQiQgs iQ IoUesW OaQGs IaOO iQWo Wwo caWegoUies�
Permanent: �1) 7Kose WKaW wiOO Ee maiQWaiQeG as a
KeUEaceous oSeQiQg �gUass aQG Oegumes)� aQG ��)
WKose WKaW wiOO Ee maiQWaiQeG Wo eQcouUage
successioQ aQG QaWiYe YegeWaWioQ �EUusKy aUeas)�
Non-permanent: (1) 7Kose WKaW wiOO Ee cuW aQG
aOOoweG Wo UeYeUW Wo QaWiYe YegeWaWioQ oU SOaQWeG Wo a
moUe GesiUaEOe WUee sSecies� 1oQ-SeUmaQeQW
oSeQiQgs aUe imSoUWaQW Wo wiOGOiIe� EuW WKeiU EeQeIiWs
aUe sKoUW-OiYeG�
3eUmaQaQW KeUEaceous oSeQiQgs aUe WKe mosW
YaOuaEOe Wo wiOGOiIe� GUassKoSSeUs aQG oWKeU
iQsecWs WKaW WKUiYe iQ WKe gUasses aQG IoUEs SUoYiGe
IooG IoU gUowiQg cKicks� WuUkey SouOWs aQG a YaUieWy
oI soQgEiUGs�

CrHDtLnJ Dnd MDLntDLnLnJ OpHnLnJV
IQ geQeUaO� WKe IoOOowiQg guiGeOiQes caQ Ee aSSOieG
Wo IoUesWeG OaQG�
• MaiQWaiQ aW OeasW Wwo SeUceQW oI WKe WoWaO

acUeage iQ SeUmaQeQW KeUEaceous oSeQiQgs.
• MaiQWaiQ aW OeasW IiYe SeUceQW oI WKe WoWaO

acUeage iQ SeUmaQeQW oSeQiQgs, eQcouUagiQg
eaUOy successioQaO QaWiYe YegeWaWioQ.  
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OSeQiQgs iQ IoUesWeG OaQG caQ Ee GeYeOoSeG iQ
IaYoUaEOe OocaWioQs WKUougK coUGwooG cuWWiQg�
UegeQeUaWioQ cuWs oU Ey wiGeQiQg e[isWiQg oSeQiQgs
aOoQg access UoaGs aQG WUaiOs� 7Ke guiGeOiQes
GescUiEeG EeOow sKouOG Ee IoOOoweG IoU cUeaWiQg
oSeQiQgs�
• Openings should be no less than one-quarter

acre (ideally between one-half to one acre) in
size and located in an east/west direction for
maximum sunlight.

• Openings should be irregular in shape,
preferably long and narrow, taking on an "S" or
"J" pattern. The width should be no less than
one and one-half times the height of uncut
adjoining trees.

• Once trees are cut, stumps and rocks should
be removed by a bulldozer if a herbaceous
opening is desired. This allows for site
preparation for seeding and periodic future
maintenance.

• Locate openings close to early successional
stage conifer patches to provide valuable
wildlife cover nearby.

OSeQiQgs WKaW wiOO Ee maiQWaiQeG IoU KeUEaceous
gUowWK sKouOG Ee seeGeG Wo SUoYiGe oSWimum
wiOGOiIe IooG souUces� aQG moweG eYeUy Wwo Wo
WKUee yeaUs Wo GiscouUage WKe QaWuUaO iQYasioQ oI
wooGy SOaQWs� EaUOy successioQaO oSeQiQgs sKouOG
Ee moweG �EUusK-KoggeG) eYeUy IouU Wo si[ yeaUs�
SiWe SUeSaUaWioQ IoU seeGiQg sKouOG Ee as IoOOows�
�1) GiskiQg� ��) OimiQg� �3) IeUWiOi]iQg� ��) GiskiQg
agaiQ aQG (5) seeGiQg� SoiOs caQ Ee WesWeG IoU Oime
aQG IeUWiOi]eU UequiUemeQWs WKUougK a OocaO 1aWuUaO
5esouUce CoQseUYaWioQ SeUYice oIIice oU UQiYeUsiWy
E[WeQsioQ SeUYice� CommoQOy useG seeGs iQcOuGe
OaGiQo cOoYeU� EiUGs IooW WUeIoiO� Uye gUass� miOOeW�
soUgKum� EuckweaW aQG YaUious coQseUYaWioQ
mi[es� IQ CoQQecWicuW� uQseeGeG oSeQiQgs
geQeUaOOy UeYeUW Eack Wo EOackEeUUy� SokeweeG�
sumac aQG eOGeUEeUUy�

Plantings for Food and Cover
SKUuEs� sucK as gUay GogwooG� KoQeysuckOe aQG
KigKEusK cUaQEeUUy� caQ Ee SOaQWeG aQG
eQcouUageG aW WKe eGge oI IoUesW OaQG oSeQiQgs�
7Kese sKUuEs SUoYiGe YaOuaEOe IooG aQG coYeU aQG
Go QoW UequiUe aQQuaO maiQWeQaQce� e[ceSW IoU
occasioQaO IeUWiOi]iQg aQG cuWWiQg oI uQGesiUaEOe
SOaQWs aUouQG WKe SOaQWiQgs�
CoQiIeUous coYeU caQ Ee iQcoUSoUaWeG iQWo oSeQiQg
scKemes� OQce a coQiIeU Kas UeacKeG 1� Wo 1�
IeeW� iW may Ee cuW Wo aEouW IouU IeeW Wo SUoYiGe
KeaYy coYeU cOose Wo WKe gUouQG�

Glossary
CommuQiWy a gUouS oI oQe oU moUe SoSuOaWioQs oI
SOaQWs aQG aQimaOs iQ a commoQ sSaWiaO aUUaQgemeQW.

CoQiIeU iQcOuGes a wiGe UaQge oI WUees, mosWOy
eYeUgUeeQs WKaW EeaU coQes aQG KaYe QeeGOe�sKaSeG oU
scaOe�Oike OeaYes.
)oUage YegeWaWioQ useG IoU IooG Ey wiOGOiIe.

)oUE aQy KeUEaceous SOaQW sSecies oWKeU WKaQ WKose iQ
WKe gUass, seGge aQG UusK IamiOies.
+eUEaceous a SOaQW WKaW gUows IUom seeGs oU
SeUeQQiaO UooWs UaWKeU WKaQ IUom wooGy, aEoYe�gUouQG
SaUWs.
5egeQeUaWioQ cuW aQy UemoYaO oI WUees iQWeQGeG Wo
assisW UegeQeUaWioQ (UeQewaO oI WKe WUee cUoS� aOUeaGy
SUeseQW oU Wo make UegeQeUaWioQ SossiEOe.
SWaQG a SOaQW commuQiWy, SaUWicuOaUOy oI WUees,
suIIicieQWOy uQiIoUm iQ comSosiWioQ, coQsWiWuWioQ, age,
sSaWiaO aUUaQgemeQW, oU coQGiWioQ Wo Ee GisWiQguisKaEOe
IUom aGMaceQW commuQiWies.

SuccessioQ WKe cKaQges iQ YegeWaWioQ aQG aQimaO OiIe
WKaW Wake SOace as WKe SOaQW commuQiWy eYoOYes IUom
EaUe gUouQG Wo WKe cOima[ sWage (e.g., oOG gUowWK IoUesW�.

References and Further Reading
+assiQgeU� -�� eW aO� WooGOaQGs aQG wiOGOiIe� 3eQQ�
SWaWe UQiY� CoOOege oI AgUic�� UQiY� 3aUk� 3A�
SKomoQ� -�-�� B. L. AsKEougK� aQG C� D. 7oOmaQ�
19��� WiOGOiIe KaEiWaW imSUoYemeQW� 1aWioQaO
AuGuEoQ Soc�� 113� )iIWK AYe�� 1ew YoUk� 9� SS�

The Technical Assistance Informational Series is 75 percent funded by Federal Aid to
Wildlife Restoration—the Pittman-Robertson (P-R) Program. The P-R Program
provides funding through an excise tax on the sale of sporting firearms, ammunition and
archery equipment. The remaining 25 percent of the funding is matched by the
Connecticut Wildlife Division.
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MaWuUiQg
WUees SUoYiGe
GeWUiWus Wo WKe
sWUeam aQG KeOS
maiQWaiQ OoweU
waWeU WemSeUa
WuUe YiWaO Wo IisK
KaEiWaW.

S75EAM %O77OM

'eEUis Gams KoOG Ge • W QWus IoU SUocessiQg
Ey aquaWic IauQa aQG SUoYiGe coYeU aQG
cooOiQg sKaGe IoU IisK aQG oWKeU sWUeam
GweOOeUs.

20.

C5O3/A1'

SeGimeQW,
IeUWiOi]eU aQG
SesWiciGes aUe
caUeIuOOy
maQageG.
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CoQceQWUaWeG
IOows aUe
coQYeUWeG Wo
GisSeUseG IOows
Ey waWeU EaUs or
sSUeaGeUs.
IaciOiWaWiQg gUouQG
coQWacW aQG iQIiO
WUaWioQ

=O1E 2
MA1AGE' )O5ES7

)iOWUaWioQ, GeSosiWioQ, SOaQW
uSWake, aQaeUoEic GeQiWUi
IicaWioQ aQG oWKeU QaWuUaO
SUocesses UemoYe seGi
meQW aQG QuWUieQWs IUom
UuQoII aQG suEsuUIace IOows.
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7Uee UemoYaO
is geQeUaOOy
QoW SeUmiWWeG
iQ WKis ]oQe.
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3eUioGic KaUYesWiQg is
QecessaUy iQ =oQe 2 Wo
UemoYe QuWUieQWs seques
WeUeG iQ WUee sWems aQG
EUaQcKes aQG Wo maiQWaiQ
QuWUieQW uSWake WKUougK
YigoUous WUee gUowWK,
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CoQWUoOOeG
gUa]iQg oU
KayiQg caQ Ee
SeUmiWWeG iQ
=oQe � uQGeU
ceUWaiQ
coQGiWioQs.

3AS7U5E

WaWeUiQg
IaciOiWies aQG
OiYesWock aUe
keSW ouW oI WKe
5iSaUiaQ =oQe
iQsoIaU as
SUacWicaEOe.

._L_LLLLLLLL 	

▪ 	

'Vox,
	


,Mr+ ',dr.' 'woo.' ,•■■••• 'war \ 	 
,aO, 
9aaO, "Yee,
 vLP�, ,DtRH 	 •PRH. 	

▪ 	

•.H\,



Seasons and Vernal Pools

Winter

Invertebrates hatch and
spadefoot toads mate as rain
fills the pool. Egrets, ducks,
hawks, and amphibians dine on
the bugs.

Spring

Tiny wildflowers bloom as the
pool recedes. Invertebreate
eggs settle into the mud. Baby
toads stock up on bugs, then
burrow themselves deep until
the next rainy season.

Summer

The pools are dry. Eggs, cysts,
and seeds lie dormant until
winter returns.
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Snags for Wildlife
WhDt IV D SnDJ"
A sQag is aQy GeaG oU GyiQg sWaQGiQg WUee� )oU
wiOGOiIe SuUSoses� sQags sKouOG Ee aW OeasW WKUee
iQcKes iQ GiameWeU aW EUeasW KeigKW �GEK) aQG aW
OeasW si[ IeeW WaOO�
SQags may GeYeOoS caYiWies wKicK eiWKeU occuU
QaWuUaOOy oU aUe e[caYaWeG Ey EiUGs aQG mammaOs�

Wh\ SnDJ MDnDJHPHnt"
OYeU �5 sSecies oI 1oUWK AmeUicaQ EiUGs�35 oI
wKicK occuU iQ WKe 1oUWKeasW� use caYiWies iQ GeaG
oU GeWeUioUaWiQg WUees� SQags aOso SUoYiGe
esseQWiaO KaEiWaW UequiUemeQWs IoU caYiWy-usiQg
amSKiEiaQs� UeSWiOes aQG mammaOs� SQags aUe
useG IoU QesWiQg� sKeOWeU aQG IeeGiQg siWes�
7Ke UemoYaO oI sQags caQ QegaWiYeOy imSacW
wiOGOiIe SoSuOaWioQs WKaW aUe GeSeQGeQW oQ WKem as
esseQWiaO KaEiWaW comSoQeQWs� CaYiWy QesWeUs
eYoOYeG iQ uQmaQageG IoUesW sWaQGs wKeUe sQags
GeYeOoSeG QaWuUaOOy� SQag aQG GeQ WUees aUe
EecomiQg sKoUW iQ suSSOy as IoUesWs aUe EeiQg
iQWeQsiYeOy maQageG� wKeWKeU WKUougK coUGwooG
cuWWiQg� WimEeU maQagemeQW oU OaQG cOeaUiQg�
7Kese acWiYiWies WeQG Wo acceOeUaWe WKe UemoYaO oI
e[isWiQg sQags aQG GimiQisK WKe SUoEaEiOiWy oI WUees
eYeU EecomiQg OaUge eQougK Wo seUYe as SossiEOe
sQag oU GeQ WUees�

OnH 9Hr\ IPpRrtDnt %HnHfLt
IQsecWiYoUous EiUGs sucK as wooGSeckeUs aQG
QuWKaWcKes GeSeQG KeaYiOy oQ sQags as a souUce
oI IooG� 7Kese EiUGs� iQ aGGiWioQ Wo EeiQg aQ
iQWegUaO SaUW oI ouU QaWuUaO ecosysWem� aUe YeUy
EeQeIiciaO iQ KeOSiQg Wo coQWUoO uQwaQWeG iQsecW
SesWs� 7Ke imSoUWaQce aQG EeQeIiWs GeUiYeG IUom
iQsecWiYoUous EiUGs as EioOogicaO coQWUoO ageQWs aUe
UeceiYiQg moUe aWWeQWioQ�

+RZ MDn\ SnDJV"
EacK IoUesW commuQiWy Kas GiIIeUeQW UequiUemeQWs
iQ WeUms oI WKe QumEeU� sSecies aQG si]e oI sQags
QecessaUy Wo suSSoUW aOO WKe caYiWy useUs
associaWeG wiWK WKaW commuQiWy�
7Ke QumEeU aQG si]e oI aYaiOaEOe sQags aIIecWs QoW
oQOy WKe SUeseQce oU aEseQce oI sQag-GeSeQGeQW
wiOGOiIe EuW aOso wiOGOiIe SoSuOaWioQ OeYeOs�
GeQeUaOOy� WKe YaOue oI a sQag WUee iQcUeases as iWs
si]e iQcUeases� 7o assuUe WKaW WKe miQimum
UequiUemeQWs oI mosW wiOGOiIe sSecies aUe EeiQg
meW� WKUee sQags oI 1� iQcKes GEK oU gUeaWeU
sKouOG Ee aYaiOaEOe SeU acUe� AOO sQags sKouOG
UemaiQ iQ cOeaUcuWs� iQ wiOGOiIe oSeQiQgs aQG wiWKiQ
1�� IeeW oI weWOaQG oU UiSaUiaQ aUeas� SiQce caYiWy
QesWiQg EiUGs sucK as wooGSeckeUs usuaOOy KaYe
OaUge WeUUiWoUies� sQags sKouOG Ee weOO GisWUiEuWeG�
A miQimum oI oQe 15-iQcK GEK oU gUeaWeU GiameWeU
GeQ WUee sKouOG aOso UemaiQ SeU acUe� 'eQ WUees
aUe WUees WKaW aUe OiYiQg oU SaUWiaOOy OiYiQg aQG

WILDLIFE IN CONNECTICUT
WILDLIFE HABITAT SERIES
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possess a cavity large enough to serve as shelter
or as a site for birds and mammals to give birth
and raise young. In time, they will also serve as
future snag trees.

Management Recommendations
Landowners and land managers who have
forested land that does not meet the minimum
acceptable levels of snag and den trees can follow
the recommendations listed below:
• GiUGOe WUees (SUeIeUaEOy cuOO WUees�.
• 3UoYiGe aUWiIiciaO QesW caYiWies (QesW Eo[es�.
• SeW asiGe a SeUceQWage oI WKe acUeage Wo

UemaiQ uQmaQageG (maQageG QaWuUaOOy�.
• %oUe KoOes iQ suiWaEOe�si]eG WUees wKeUe caYiWy

aYaiOaEiOiWy is OimiWeG.
• CoQsiGeU OeaYiQg SeUmaQeQW uQcuW EuIIeU sWUiSs

oQ EoWK siGes oI sWUeams.
• 'iscoQWiQue UemoYaO oI GeaG, GyiQg aQG

GecayeG WUees IoU use as IiUewooG iQ aUeas
wKeUe QesW caYiWy siWes aUe OimiWeG.

Glossary
Buffer strip a sWUiS oI YegeWaWioQ WKaW is OeIW oU
maQageG Wo UeGuce WKe imSacW oI a WUeaWmeQW oU acWioQ
oI oQe aUea oQ aQoWKeU.

Cull WUees, Oogs, oU OumEeU wKicK KaYe EeeQ UeMecWeG
Eecause WKey Go QoW meeW ceUWaiQ sSeciIicaWioQs.

Den tree a WUee KaYiQg WKe WUuQk oU OaUge OimEs
KoOOoweG ouW Ey UoWWiQg, wiWK aQ oSeQiQg Wo WKe ouWsiGe.
7Kis iQcOuGes some sQags, EuW GeQ WUees aUe usuaOOy
aOiYe aQG oIWeQ SUoGuce masW (GUy IUuiW�.

Diameter at breast height (dbh) WKe sWaQGaUG
GiameWeU measuUemeQW IoU sWaQGiQg WUees, iQcOuGiQg
EaUk, WakeQ aW IouU aQG oQe�KaOI IeeW aEoYe gUouQG.

Insectivorous IeeGiQg oQ iQsecWs.

Riparian aQ aUea iGeQWiIieG Ey WKe SUeseQce oI
YegeWaWioQ WKaW UequiUes IUee oU uQEouQG waWeU oU
coQGiWioQs moUe moisW WKaQ QoUmaOOy IouQG iQ WKe aUea.
Rotation age WKe age oI WKe IoUesW sWaQG wKeQ WKe
IiQaO KaUYesW cuW is maGe.

References and Further Reading
DeGraaf, R. 1978. New life from dead trees. Natl.
Wild. 16(4):28-31
Scott, V. E., K. E. Evans, D. R. Patton and C. P.
Stone. 1977. Cavity-nesting birds of North
American forest. U.S. Dept. of Agriculture., Forest
Service. Agric. Handbook No. 553. 510 pp.

The Technical Assistance Informational Series is 75 percent funded by Federal Aid to
Wildlife Restoration—the Pittman-Robertson (P-R) Program. The P-R Program
provides funding through an excise tax on the sale of sporting firearms, ammunition and
archery equipment. The remaining 25 percent of the funding is matched by the
Connecticut Wildlife Division.
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Crossings should be essentially
"invisible" to fish and wild-
life—they should maintain
appropriateflow and substrate
through the crossing and not
constrict a stream.

7Kis cuOYeGQ7ay as weOO Ee
a Gam Ee6:use aOmosW

.2�4.0 ��MeWaiasW iW

WISSI1GS

/aUge si]es suiWaEOe IoU KaQGOiQg
IOooG IOows

%UiGges aQG oSeQ�aUcK GesigQs
coQsiGeUeG oSWimum uQGeU mosW
coQGiWioQs

CUossiQgs aUe wiGe aQG KigK UeOa
WiYe Wo WKeiU OeQgWK

GUeaWeU WKaQ �.2[ sWUeam wiGWK
maiQWaiQs GUy EaQks IoU wiOGOiIe
Sassage

WaWeU GeSWK aQG YeOociWy maWcK
coQGiWioQs uSsWUeam aQG GowQ
sWUeam

1aWuUaO suEsWUaWes cUeaWe gooG
coQGiWioQs IoU sWUeam wiOGOiIe

EFFECTIVE CROSSINGS INCLUDE...
• %UiGges
• OSeQ EoWWom aUcKes
• CuOYeUWs WKaW sSaQ, aQG aUe suQk

iQWo, WKe sWUeamEeG

STREAM CROSSING PROBLEMS... ...A1' COMMO1 CO1SEQUE1CES .

r

UQGeUsi]eG cUossiQgs UesWUicW QaWuUaO sWUeam
IOow� SaUWicuOaUOy GuUiQg IOooGs� causiQg seYeUaO
SUoEOems� iQcOuGiQg scouUiQg aQG eUosioQ� KigK
IOow YeOociWy� cOoggiQg� aQG SeQGiQg� CUossiQgs
sKouOG Ee OaUge eQougK Wo Sass IisK� wiOGOiIe� aQG
IOooGs�

SKaOOow cUossiQgs KaYe waWeU GeSWKs Woo Oow
IoU maQy oUgaQisms Wo moYe WKUougK WKem aQG
may Oack aSSUoSUiaWe EeG maWeUiaO� CUossiQgs
sKouOG KaYe aQ oSeQ EoWWom oU sKouOG Ee suQk
iQWo WKe sWUeamEeG Wo aOOow IoU suEsWUaWe aQG
waWeU GeSWKs WKaW aUe simiOaU Wo WKe suUUouQGiQg
sWUeam�

3eUcKeG cUossiQgs aUe aEoYe WKe OeYeO oI WKe
sWUeam EoWWom aW WKe GowQsWUeam eQG� 3eUcKiQg
caQ UesuOW IUom eiWKeU imSUoSeU iQsWaOOaWioQ oU
IUom yeaUs oI GowQsWUeam EeG eUosioQ� CUossiQgs
sKouOG Ee oSeQ�EoWWomeG oU suQk iQ WKe EeG Wo
SUeYeQW SeUcKiQg�

4s�17.0�.14 .,0414���
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Causes� UQGeUsi]eG cUossiQgs 	 Causes� UQGeUsi]eG cUossiQgs 	 Causes� UQGeUsi]eG oU SeUcKeG

cUossiQgs

/OW )/OW
Causes� SKaOOow oU SeUcKeG
cUossiQgs
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3E5C+E' C5OSSI1GSSHALLOW CROSSINGS
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To LEARN MORE
SosWeU Is a comSaQioQ Wo WKe Alossornitserrs Stream Crossings

Handbook. SUoGuceG EY WKe MassacKuseWWs 3OYeUways 3UogUam.
3Oease coQsuOW WKaW SuEOicaWioQ OoU OuU.eU iQIoUmaWioQ oQ sWUeam
cUossiQgs aQG Ges�ms sWaQGaUGs.

7Ke SWUeam CoQWiQuiWy weE... maiQWaiQeG Ey UQOess E[WeQsioQ,
Kas oSOoeGaOe guOGeQ& aQG cUossiQg sWaQGaUGs aQG IQIoUmaWioQ oQ
cUossiQg SUoEOems. WKe &Me...SoUW:IQce aW UiYeU &MiQ.& aQG
IuUWKeU UeeouUces� SIiOO aW WKe MassacKuseWWs eiYeQYays 3UogUam aUe
aOso aYaiOaEOe Wo SUoYiGe suggesWioQs a. guiGaQce Wo imSUoYe +sK
aQG wiOGOiIe moYemeQW WKUougK sWUeam cUossiQgs... IEese weE siWes
& moUe...QaWioQ oQ sWUeam coQWiQuiWy:

SWUeam CoMiQuiWy • UMass E[WeQsioQ www.sWUeamcoQWiQuOWY.oUg
ma,,acKoseWWs 5iYeUwQys 3UogUam www.massUiYeUway,oUg

ACK1OW/E'GEME17S

Iie MassacKuSeWWS 5iYeUUiays 3UogUam. a GiYisioQ oO WKe 'eSaUWmeQW
oI IisK aQG G ame. SUomoWes WKe UesWoUaWioQ. SUoWecWioQ. aQG ecoOogicaO
iQWegUiWy oI WKe CommoQweaO., UiYeUs, SWUeam,. aQG aGMaceQW OaQGS.
7Ke 5iYeU CoQWiQuiWy 3aUWQeUsKiS is a coOOaEoUaWiYe eIIoUW wiWK WKe
3iYeweays 3UogUam. WKe UQiYeUsiWy oW MassacKoseWWs &WeQsioQ, 7Ke
OiaWiQeCoQse,aQCy. aQG OWKeU QoQSUoIiW aQG ageQcy SaUWQeUs.
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Recreation
Trail Design

Recreation trails are
designed to provide a
recreational experience.
Use of a recreation trail
is a choice made by those
individuals who desire
the experience that the
trail provides. Recreation
trails should provide
users with disabilities
with access to the same
range of trail experiences
offered to other users at
the site. This means that
trails should be designed
to reach destinations or
points of interest and
travel through various
environments. Providing

access to people with disabilities is best
achieved by providing trail information in
multiple formats and by minimizing grade,
cross slope, barriers, and the presence of
surfaces that are soft or unstable.

Any trail that is specifically designed
for pedestrian use should also be designed
to provide access to people with disabilities.
Trails that are not designed to provide
access for pedestrians, such as single-user
mountain bicycling, horseback riding,
or off highway vehicle trails, do not
need to be designed to provide access to
pedestrians with disabilities. However,
these trails should be designed to provide
access to people with disabilities who will
be using the equipment associated with
the intended trail use, such as a mounting
area or platform for equestrians who use 

Figure 15-1. Pedestrians oI all abilities enjoy the opportunity
to be out in nature, which recreation trails provide.
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15-2

15 RECREATION TRAIL DESIGN
AP TER

wheelchairs, and amenities such as
parking and restrooms should also be
accessible.

I �. I %DFNJrRXnd LnfRrPDtLRn

In the past, many "accessible"
recreation trails were designed with a
length less than a quarter mile, no grade
or cross slope, and with a wide, paved
surface that made a loop around or near
the parking lot, picnic area, or nature
center. Individuals looking for a short,
easy stroll, such as travelers who need to
stretch after driving long distances, often
enjoy these trails. Although these types of
trails may meet the needs of some users,
they usually do not provide a complete
experience of the environment or elements
available at the site. Therefore, it is not
desirable to design all trails to these same
standards. Trails that are intended to
provide access to people with disabilities
should be designed to provide a range of
opportunities so that all trail users can
experience the various environments
offered at the site.

The design recommendations
presented here primarily reflect the work
of the Regulatory Negotiation Committee
on Accessibility Guidelines for Outdoor
Developed Areas (U.S. Access Board,
1999b). These recommendations, or a
slightly modified version, will form the
basis of a proposed rule that will be
published by the Access Board for public
comment. Although no trail can provide
access to all individuals, trails that meet
the Committee's recommendations are
considered accessible under the ADA.

It is critical that designers recognize
that these specifications do not represent
an exact point, beyond which the trail
will be completely inaccessible to all
individuals with disabilities. People with
disabilities can and do use all types of
trails. Some people, with and without
disabilities, choose to travel on extreme
trails, such as to the summit of Mt. Everest
or the South Pole. Others rarely, if ever,
venture off of the sidewalk, or some people
have disabilities that prevent them from
even going outdoors. Therefore, designers
should keep in mind that some people

LLL LLLL. LLLL •
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with disabilities will always be able and
interested in using a trail regardless of its
exact design specifications. Furthermore,
more people are able to enjoy different
trail experiences because of advances in
adaptive equipment.

Trail designers and builders should
strive for maximum accessibility. However,
in situations where it is not possible to
fully comply with the recommended
specifications for trails, designers
are encouraged to comply with the
recommendations to the greatest extent
possible. It is essential that designers
recognize the continuum of abilities among
recreation trail users. The more the trail
conditions vary from the recommended
specifications, the larger the proportion
of people who will not be able to access
the trail. On trails where it is not
possible to fully comply with the design
recommendations, designers should
ensure that the non-compliant sections
are minimized in length and severity.
For example:

• The trail should be free of
constructed barriers, and natural

barriers should be removed if
feasible.

• If the steepest grade on the trail
cannot be less than 20 percent,
the segment should be as short
as possible and the remainder of
the trail should comply with the
recommendations;

• If there is a segment of trail that has
a 10 percent grade for more than
9.14 m (30 ft), a level rest interval
should be provided as soon as
possible, and the remainder of the
trail should be designed according
to the recommendations;

• If there is a segment of trail that has
a cross slope of more than 5 percent,
the segment should be as short as
possible and the remainder of the
trail should follow the recommended
specifications; or

• If the trail travels along a cliff, and
a drop-off creates a tread width less
than 915 mm (36 in), the narrow

15-3
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the setting or the purpose of the
facility, or portion of the facility;

• Where compliance would require
construction methods or materials
that are prohibited by Federal, State,
or local regulations or statutes; or

• Where compliance would not
be feasible due to terrain or the
prevailing construction practices.

section should be made as wide
as possible and the trail on either
side of the narrow section should
be designed according to the
recommendations.

The proposed Accessibility Guidelines
for Outdoor Developed Areas would require
newly designed or newly constructed and
altered portions of existing trails connecting
to designated trailheads or accessible
trails to comply with the proposed
guidelines. The guidelines recognize
that the natural environment often will
prevent full compliance with certain
technical provisions. Departures are
permitted from certain technical
provisions where at least one of four
conditions is present:

• Where compliance would cause
substantial harm to cultural,
historic, religious, or significant
natural features or characteristics;

• Where compliance would
substantially alter the nature of

15-4
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Table 15-1. Firmness, Stability, and Slip Resistance for a Variety of Common Trail Surfacing Materials

Surface
Material Firmness Stability

Slip Resistance
(dry conditions)

Asphalt firm stable slip resistant
Concrete firm stable slip resistant*
Soil with Stabilizer firm stable slip resistant
Packed Soil without Stabilizer firm stable not slip resistant
Soil with High Organic Content soft unstable not slip resistant
Crushed rock (3/4" minus) with Stabilizer firm stable slip resistant
Crushed rock without Stabilizer firm stable not slip resistant
Wood Planks firm stable slip resistant
Engineered Wood Fibers that moderately moderately not slip
comply with ASTM F1951 firm stable resistant
Grass or Vegetative Ground Cover moderately firm moderately stable not slip resistant
Engineered Wood Fibers that
do not comply with ASTM F1951

soft unstable not slip
resistant

Wood Chips moderately moderately not slip resistant
(bark, cedar, generic) firm to soft stable to unstable
Pea Gravel or 1-1/2" Minus Aggregate soft unstable not slip resistant
Sand soft unstable not slip resistant

*A broom finish significantly improves the slip resistance of concrete.
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Soft trail surfaces should be avoided
whenever possible. Not only do they
limit the accessibility of the trail, but
they generally require more maintenance
and create a greater impact on the
environment. Existing surfaces that are
not firm and stable can be improved
through the following recommendations:

• Improve the design of trail surfaces
so that water quickly runs off to the
side of the trail rather than being
absorbed into the trail surface;

• If it is possible to excavate the
natural trail surface, install a layer
of drain rock under the surface
material;

• Use a soil stabilizer or construct
a raised rock surface, such as
riprap or turnpike, to maintain the
firmness and stability of wet areas;

• Construct a raised surface such as
a boardwalk or puncheon; or

• If possible, avoid dry, sandy soils. As
an alternative, consider maintaining

vegetative ground cover or building
a boardwalk over the sandy surface.
If trails are located on beaches,
provide a beach access route and
make tide information available to
users so that they can travel at lower
tides and make use of the firmer
surface below the high water mark
(see Section 17.2).

Figure 15-6. This recreation trail
contains many tread obstacles including
WUee UooWs and rocks. 
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the difference in energy for sloped versus
level surfaces is significant. In contrast,
powered wheelchair users do not exert
more energy on sloped surfaces; however,
they do use more battery power on steep
grades and end up with reduced travel
range as a result. In addition, many
individuals with mobility impairments,
including both powered and manual
wheelchair users, are less stable on
sloped surfaces.

15.5.1 Grade

��.� 7rDLl JrDdHV Dnd FrRVV VlRpHV

All individuals, with and without
disabilities, must exert more energy to
traverse upward on sloped surfaces than
on level surfaces. For some individuals,
such as those who use manual wheelchairs,

People with mobility impairments
have a difficult time negotiating steep
grades because of the additional effort
required for mobility. Manual wheelchair
users may travel very rapidly on downhill
pathways, but will be significantly slower
on uphill segments. Steep running grades
are particularly difficult for users with
mobility impairments when resting
opportunities are not provided.
Furthermore, less severe grades that
extend over longer distances may tire
users as much as shorter, steeper grades.

Figure 1 5-9. Steep trail grades are a
significant barrier to access for many
pedestrians with mobility impairments.

�����



15.5.1.1 Recommended grade specifications

In general, running grades on
recreation trails should not exceed
5 percent, and the most gradual slope
possible should be used at all times.
When trails must be built with steeper
grades, it is essential that the lengths
of the maximum grade segments are
minimized to enhance accessibility
and grade segments are free of other
access barriers. Users should not be
required to expend additional efforts to
simultaneously deal with factors such as
soft surfaces, steep cross slopes, narrow
tread widths, or obstacles.

When it is not possible to have
running grades that are 5 percent or less,
the following recommended guidelines
should be used for designing maximum
grades over short intervals:

• 8.3 percent for a maximum of
61.0 m (200 ft);

• 10 percent for a maximum of
9.14 m (30 ft); and

����8

• 12.5 percent for a maximum of
3.05 m (10 ft).

On recreation trails, a 14 percent
maximum grade is acceptable for open
drains when resting intervals are provided
every 1.525 m (5 ft), and the maximum
cross slope is 5 percent. Furthermore,
the total running slope should not exceed
8.3 percent for 30 percent or more of
the trail.
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I 5.5.2 Cross slope and drainage

Severe cross slopes can make it
difficult for wheelchair users and other
hikers to maintain their lateral balance
because they must work against the force
of gravity. Cross slopes can also cause
wheelchairs to veer downhill. In addition,
individuals using crutches often cannot
compensate for the height differential
created by severe cross slopes.

mobility against the necessity of including
cross slope to provide adequate drainage.
On most paved surfaces, 2 percent is
adequate for drainage. However, cross
slopes up to 5 percent may be necessary
for drainage on non-paved surfaces, such
as crushed limestone. Particular attention
should be paid to drainage in steep terrain
because the velocity of the water flow will
be significant and more cross slope will be
required to direct the water to the side of
the trail rather than down the center of the
path. If water cannot be adequately routed
off an unpaved trail using a 5 percent cross
slope, a more significant cross slope may
be needed. Cross slopes may increase to
10 percent at the bottom of an open drain
if the trail path width is a minimum of
1.065 m (42 in).

Figure 15-15. Wheelchair users
traveling oQ a trail with a cUoss sOoSe
have Wo use moUe eQeUgy Wo travel in a
sWUaigKW OiQe Wo oIIseW WKe IoUce oI gUaYiWy
that directs them sideways.

15.5.2.1 Recommended cross slope
sSeciIicaWioQs

Designers must balance the negative
effect cross slope has on pedestrian 
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Figure 15-24. If aQ oEMecW musW SUoWUuGe into
WKe WUaYeO sSace, iW musW QoW e[WeQG SasW the
miQimum ��� mm (�6 iQ� cOeaU WUeaG wiGWK.

15.6 7rDLl trHDd ZLdth

The width of the trail tread
not only affects pedestrian
usability but also determines
the types of users that will
have access. Recreation trails
designed for pedestrian use
should have a minimum tread
width of 915 mm (36 in).
However, it is recommended
that the tread width be at least
1.525 m (60 in) wide when
possible. This allows space for

people using assistive devices, such as a
wheelchair, stroller, or walker, to easily
pass one another. If a narrower passage
space is unavoidable, for example
between two rock beds, the trail width
may be reduced to 815 mm (32 in) for
short distances.

In addition to providing for clear
passage, designers should also consider
that most pedestrians tend to avoid path
edges. They chose to travel in the center of
the trail to avoid drop-offs and untrimmed
vegetation. The tendency of pedestrians

to avoid the edges of a path increases
the width required for a given path
to be usable. In contrast, individuals
with limited vision who use a cane for
guidance tend to travel primarily along
the edge of the trail surface, using the
difference between the trail and the
surrounding brush to provide direction.
The movement patterns of other
designated user groups should also be
considered when designing the width
of a trail. For example, cross-country
skiers may use a lateral foot motion for
propulsion that is wider than the stride of
most pedestrians. The width required to
accommodate this motion increases when
skiers ascend grades or pick up speed. As a
result, trails permitting these users should
be wider than trails that are designated
solely for pedestrians.

1 5.6. 1 7rDLlV ZLth vHJHtDtLRn

For all trails, the section cleared on
either side of the tread width should be
wide enough to prevent vegetation from
encroaching on the trail between periods

�����
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of scheduled maintenance. Trails in areas
with heavy vegetation require additional
width on either side of the trail tread to
prevent the growth of grasses or ground
cover from significantly increasing the
energy required to traverse the trail.
Overgrowth can also hinder a user's ability
to see other trail users, increasing the
possibility of collisions. Overgrowth also
limits a user's awareness of minor changes
in the ground surface, increasing the risk
of falls.

Although the extent of vegetation that
must be cleared will depend on the type of
vegetation, frequency of maintenance, and
permitted trail user groups, the following
recommendations should be considered:

• Whenever possible, the path should
be cleared beyond the trail tread and
above the required vertical clearance
height to reduce maintenance
requirements;

• At a minimum, vegetation should
be cleared to the width of the beaten
path and the height of the tallest
user group; and

• On trails that accumulate a
significant amount of snow in the
winter, the clearance height should
be measured from the height of the
maximum snow level rather than
from ground level to accommodate
cross country skiers and other
winter trail users.

I 5.6.2 Passing space

Periodic passing spaces allow trail
users to pass one another and provide
wheelchair users enough maneuvering
room to turn around. Slower pedestrians
benefit from passing spaces because
faster users can travel by them with less
disruption. On recreation trails that are
narrower than 1.525 m (60 in), passing
spaces should be at least 1.525 m x 1.525 m
��� in x �� in) and should be provided at
least every 305 m (1000 ft). Passing spaces
should be provided more frequently if
the terrain is challenging and there is no
space to pull off of the trail to allow others
to pass. Passing spaces should also be
provided more frequently if the trail is 

915 mm
(36 in) miQ

Figure 15-25. A cOeaU area that is
wider and taller than the trail tread
width should be created to SUeYeQW
vegetation, such as WUee limbs, from
encroaching into the trail and creating
protruding objects.
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Figure 15-27. Overhead branches
should be maintained Wo a height that is
sufficient for all expected users oI a
recreation trail.
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Figure 15-26. Objects, such as tree
limbs, that protrude into the recreation
trail tread more than 101 mm (4 in)
should be UemoYeG�

narrow and sight distances are restricted
enough that a trail user may unexpectedly
encounter somebody traveling in the
opposite direction in an area where
passing is not possible.

� �.6.� 3rRtrXdLnJ RbjHFtV Dnd
vHrtLFDl RbVtrXFtLRnV

Protruding objects are anything
that overhangs or protrudes into the
shared-use path tread, whether or not
the object touches the surface. Examples
of protruding objects include rock
overhangs and tree limbs. People with
vision impairments who use dog guides
for navigation are able to avoid obstacles
in the trail up to 2.030 m (80 in).
Objects that protrude into a recreation
trail but are higher than 2.030 m (80 in)
tend to go unnoticed, because most
pedestrians require less than 2.030 m
(80 in) of headroom. People with vision
impairments who use long white canes
to navigate can easily detect objects on
the trail that are below 685 mm (27 in).
However, objects that protrude into the

pathway between 685 mm (27 in) and
2.030 m (80 in) are more difficult to
detect because the cane will not always
come in contact with the object before the
pedestrian comes in contact with the object.

Ideally, objects should not protrude
into any portion of the clear tread width
of a recreation trail. If an object must
protrude into the travel space, it should
not extend more than 101 mm (4 in).

Figure 15-28. OEMecWs WKaW SUoWUuGe iQWo WKe SaWKway
aW a KeigKW gUeaWeU WKaQ 68� mm (2� iQ� aUe GiIIicuOW
IoU SeGesWUiaQs wKo use OoQg wKiWe caQes Wo GeWecW.
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Much of this district is already developed. The district has been developed with bio-
technology facilities, office buildings, indoor recreation facilities, light manufacturing,
warehouses and other commercial enterprises. Opportunities to attract new businesses to
this area remain.

8.2 Vision for Development District 2
Development District 2 has significant potential to increase the tax base of the Town.
This plan recommends that this opportunity be leveraged by marketing this area with
concerted efforts to attract new business ventures. Continuing with observed trends,
Development District 2 is well served by technology and bio-technology enterprises as a
welcome addition to the mix of currently existing businesses. New development and
continued renovation should draw on the natural setting, complementing it with
landscaping to further its aesthetics. This would reinforce the natural buffers between the
businesses and adjacent residential properties. With this approach, Development District
2 can continue as a desirable thriving area.

9. Open Spaces
Woodbridge has a variety of natural features and environmental resources, including trap
rock ridges, streams and rivers, lakes and ponds, wetlands, meadows, and upland forests.
Figure 9-1 Greenway depicts the natural water resources in the Town. Along its easterly
boundary, Woodbridge borders West Rock Ridge State Park, which offers hiking
opportunities and scenic vistas of the greater New Haven area. This ridge is a part of the
trap rock ridge that runs from Long Island Sound north to Massachusetts and New
Hampshire. Trap rock ridges are unique to Connecticut and western Massachusetts.
Because of their unique status, Connecticut specifically allows municipalities to restrict
development within ridgeline setback areas, as set forth in Connecticut General Statutes,
Section 9-1 a.

Two public water supply watersheds cross the Town and the South Central Connecticut
Regional Water Authority and Birmingham Utilities own significant land holdings in the
Town. Although situated next to coastal towns, the land in Woodbridge is generally hilly
and not suitable to the intensive development prevalent in adjoining New Haven, Orange,
and other neighboring towns. The State of Connecticut 1998-2003 Plan of Conservation
and Development recognizes these geographic features and recommends that
Woodbridge remain a rural community with significant conservation areas and preserved
open space lands. Table 9-1 Open Space in Woodbridge identifies the composition of the
open space lands in Woodbridge.
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Town of Woodbridge, CT
Plan of Conservation and Development

fl
Table 9-1 Open Space in Woodbridge

Preserved Open Space / Land Encumbered by Open Space Restrictions
Town Land	 650 Acres (approximately)
Non-Profit Organizations 	 265 

fr
Total: 915	 (7.5% of total acreage in Town)

Undeveloped Land without Restrictions
State Land	 125	 Acres
Town Land	 240
Water Companies	 2,030
Golf Courses	 375
Farms, forests and	 750
undeveloped residential
land

Total: 3,520	 (28%)

Land with Open Space Qualities
Cemeteries	 15	 Acres
Churches	 80
Large Lots (8+ acres)	 980
Power Company	 130

Total: 1,205	 (9.6%)

Grand Total: 5,640	 (45.1%)

(
The September 2002 Town Survey results indicate that residents are concerned about the
environment and would like to see the designation of additional open space. Sixty-seven
percent of returned surveys indicated that Woodbridge should have more open space
lands. Also interesting to note, 51% of the returned surveys revealed that residents were
unwilling to increase taxes to pay for the acquisition of additional land.

C.
9.1 State of Connecticut Open Space Guidelines

	

, 	 Connecticut General Statutes (CGS) Section 12-107b defines open space as:

"any area of land, including forest land, land designated as wetland under Section 22a-30,
and not excluding farmland, the preservation or restriction of the use of which would 1)

	L.-	 maintain and enhance the conservation of natural or scenic resources, 2) protect natural
streams or water supply, 3) promote conservation of soils, wetlands, beaches, or tidal
marshes, 4) enhance the value to the public of abutting or neighboring parks, forests,

	Li	 wildlife preserves, nature reservations or sanctuaries or other open spaces, 5) enhance

	Ld 	public recreation opportunities, 6) preserve historic sites, or 7) promote orderly urban or
suburban development."
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;ticut originally established a goal to preserve 10% of its land as open space. This
vas increased in 1999 with the passage of Public Act 99-173, which called for
Municipalities to acquire and hold an additional 11% as open space. Public Act 99-
)sequently established 21% as the goal for preserving State lands. Legislation
in 1998 stipulated annual goals for the acquisition of open space land. It proposed
uisition of 4,000 acres per year for 2001 and 2002 and 5,000 acres for 2002.
ridge has made a concerted effort to establish its open space network and to
iently protect its remaining open spaces and natural resources. Slightly less than
ts land is deed restricted. The Woodbridge Conservation Commission has
:d a Town-wide open space plan that identifies additional lands that should be
J. for open space protection.

len Space Plan discussed below, borrows heavily from the 2003 Woodbridge Open
'Ian.

�pHn SpDFH 3lDn
ridge first prepared an Open Space Plan in 1965. Since then, it has been updated
;, 1999, and most recently, 2003. As described in the plan:

Ian is guided by the belief that human activity must be in harmony with the
ts of nature: air, water, land, and other natural resources that are finite and
.s. The Town needs to protect and actively manage its natural resources. Open
elps to preserve the livability found within Woodbridge. The focus is to preserve
ill-town atmosphere of our Town, to plan for its physical landscape, to protect the
wildlife, vegetation, environment, and quality of life for our citizens and for the

, en Space Plan identifies the following objectives:

Protect surface water, ground water (aquifers), wetlands, water quality, and water
company lands

Protect steep slopes to control erosion and water runoff and to maintain scenic
views

Enlarge existing open space areas and create open space corridors and greenways
to provide linkages

Protect flora and fauna, particularly critical and threatened species and habitats
listed on Connecticut's Natural Diversity Database and Endangered Species List

Protect the community's unique and natural features, including wetlands, flood
plains, prime agricultural soils, productive forestland, scenic vistas, trap rock
ridges, glacial formations, and archaeological and historic sites

Preserve areas that shape community design and character, such as buffer strips,
street trees, stonewalls, and roadsides
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• Provide sites for both active and passive recreation

• Use subdivision and zoning regulations to identify and protect meaningful open
space lands to complement proposed development

The two principal purposes identified in the Open Space Plan are to identify the
characteristics that make specific parcels of land worthy of open space preservation and
to make specific recommendations for the acquisition of the lands that have the greatest
value as open space. Woodbridge must focus on the areas that conform to the definitions
of open space as outlined by the State and the Open Space Plan. The Conservation
Commission has set a goal of acquiring 15% of all Town land as permanent open space.
The Conservation Commission hopes to reach that goal through the continued purchase
of open space parcels, future donations of land by landowners and mandatory set asides
in future subdivisions.

The overriding theme of the Open Space Plan is the acquisition, preservation and
extension of the Woodbridge Greenway. The Greenway received State recognition in
2002. The Open Space Plan recommends that farmland, wildlife habitats, and other land
with important natural features, be preserved and linked with open space parcels in order
to enhance the Woodbridge Greenway.

Greenway planning calls for a holistic view of the topographical and natural systems of
the area, rather than a parcel-by-parcel approach that ignores impacts outside the property
lines. The interrelationships of highlands, lowlands, wetlands, and settlement patterns
need to be considered when planning for greenways.

A successful greenway is established through a partnership between private, nonprofit,
and public agencies. The Conservation Commission has worked with these groups to
develop a successful greenway plan.

9.2.1 Woodbridge Greenway
This description of the Woodbridge Greenway is taken from the 2003 Woodbridge Open
Space Plan:

The greenway "begins" at the top of West Rock Ridge State Park and traverses the South
Central Connecticut Regional Water Authority's (SCCRWA) lands to the Town-owned
Thomas Darling House and the Bishop Estate. From the Bishop Estate, the greenway
travels north to Dillon Road into the SCCRWA's land and up to the utility easement.
The trail follows the utility easement westward across Newton Road to the Russell Estate,
which includes an extraordinary trail and boardwalk through diverse wetlands of the
Bladens River watershed. From here, the greenway will go to the Elderslie Preserve to
the Lodge. The greenway the leaves the Lodge and crosses Milford Meadows and into
Wepawaug Falls. From the falls, the greenway connects with Alice Newton Street
Memorial Park, the Town Hall, and across Center Street to the Fitzgerald Tract. The trail
travels easterly across the Bussman Property and the Alegi Property to the East Side
Burial Ground. From the cemetery, the greenway crosses the Jewish Community Center
and heads south into the United Illuminating Company Parcel. The trail heads down to
Park Lane Road and the Priest Property.
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)pen space worthy of preservation
:ion to the greenway, there are significant land holdings in Town that have
ding historic, environmental and/or recreational significance worthy of
ation. The following is a list of open space sites worthy of preservation. The
ee sites constitute important open space parcels that currently are most threatened
;lopmental forces. Open space planning is a continuous process, and therefore sites
added to or deleted from this list as times and needs change.

.d Farms /Schulz Estate

Steep slopes facing West Rock Ridge Park

Wooded ravines

Old cement quarry

Old cement kiln

Quartz schist studied by geology classes

Greenway Trail runs through it

Magnificent laurel and dogwood

s for acquisition:

; of the last remaining undeveloped areas in Woodbridge (117 acres).

des Shepard Faim, the last working farm in Woodbridge.

'Scout camp is adjacent to the area and connected to the Green way.

.imity to West Rock Ridge State Park adds to its value.

'ide a natural year-round shelter for many forms of wildlife.

ect an historic trail that is a critical link in Woodbridge's Greenway.

acent to lands owned by the Town and the Woodbridge Land Trust.

Kelsey and Kozak Properties -

Adjacent to Town-owned land

Various sized potholes with shrubby shelter for birds 	 (

Land forms a natural amphitheater above potholes

Slope of amphitheater has wide variety of vegetation, with wild azalea, pink lady
slippers, viburnum, club mosses, blueberries, oak, beech, spruce, and pine

Stream and swampy area

s for acquisition: 	 k

I
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To provide an area for nature study.

To maintain existing cover for small animals and birds.

The contours of the land make development of an outdoor theater feasible.

Ideal for a wildlife park.

Possible recreation area.

Potential Bridge to Ansonia-Derby Water Company Property.

Haight Property

This is an important piece of open space that is contiguous with the Wallace Estate
open space to the east of Peck Hill Road. It contains both woodlands and
meadows. Acquisition of this parcel will extend the large area of protected open
space created by Wallace and the Woodbridge Land Trust properties, and maximize
the benefits of that area for wildlife and the public.

Hubbell Farm 424 Amity Rd / Woodbine Rd

There are approximately 40 acres east of North Pease Road that were part of the
old Hubbell Farm property and that provide views of West Rock Ridge, New
Haven Harbor, and Long Island Sound and that contain interesting wetlands.

902 Baldwin Road

This property is about a 70-acre farm with about 10 acres in Woodbridge. This is
a critical parcel, with a developer presently exploring options.

Fellows Hillside Farm 145 Beecher Road

It is a 12-acre horse farm in the center of Town, with frontage on a state road. It
faces the Fitzgerald cornfields and Town trail (originally part of the farm). Despite
its relatively small size, its setting and collection of New England barns and
outbuildings is a huge presence in Town, helping define its rural character.

1010 Racebrook Road

This property is a 42-acre parcel that is surrounded by South Central Regional Water
Authority-land. Part of the property is a private golf course which has the
Wepawaug River running through it. The site would be valuable to the Town's
Greenway trail system, and it could serve as a Town golf course.
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tacebrook Road, 1130 Racebrook Road, and 25 Northrup Properties

An opportunity exists to extend the Greenway from the Racebrook Tract on the
south to the Town owned Massaro Property on Ford Road on the Town's
southwestern border. The key linkages are the South Central Regional Water
Authority's Wepawaug River lands between Greenway Road and Ansonia Road
(permission for a trail would have to obtained from The SCCRWA), and the three
parcels totaling 73 acres between Racebrook Road and Northrup Road known as
1156 Racebrook, 1130 Racebrook, and 25 Northrup. This is an important
watershed area that if protected would also link the Town's Greenway system to the
600 plus acres of open space owned by Birmingham Utilities in Derby, Ansonia,
and Seymour. Such a linkage would allow the public to circle back into
Woodbridge Greenway via the Birmingham Class 1 lands adjoining the Elderslie
Preserve on Peck Hill Road.

Central Regional Water Authority Land

Key South Central Regional Water Authority parcels, should they come on the
market, would be an asset to the Town. See the more explicit detailed Conservation
Commission's Ford foundation funded report on this topic and recent state
legislation enabling the acquisition of water company lands by towns and land
trusts for open space and recreational purposes. When possible, the Town of
Woodbridge is interested in pursuing joint efforts with the SCCRWA to acquire
lands as open space that have an effect on the RWA's watershed. In particular, the
181 acre Racebrook Tract must be acquired so as to extend the 230 acres being
protected by the Town of Orange into a total of 411 open space acres. Those 181
acres in Woodbridge contain Race Brook and Coldrum Brook, and offers a variety
of passive open space recreational activities. It is the largest parcel of open space
held in private hands within the Town of Woodbridge and must be preserved.

is-Derby Water Company (Birmingham Utilities) Property

This is the site of some of the most valuable open space in Woodbridge with
contiguous parcels in Seymour. Ansonia, and Derby. The BU land extending from
the west side of Peck Hill Road to Beaver Reservoir is Class 1 watershed land, and
should be protected by acquisition of adjacent open space properties. This land can
be linked up to the Woodbridge Greenway trail from the Wallace Estate on Peck
Hill Road. The Town should obtain permission for BU for hiking on the existing
trails on the BU property.

Farm

Closely tied in to establishing a Greenway at the western perimeter of
Woodbridge is the Zwick farm. It occupies land on Acorn Hill Road and Seymour
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( 	 Road west to the border with the Town of Seymour. The Town has purchased
20.33 acres of the farm to provide a vital connector in any North-South Regional
Open Space Greenway involving the Birmingham Utility lands. The Woodbridge
Land Trust owns land between Seymour Road and Bladens Brook linking directly
to lands in Bethany owned by the Bethany Land Trust. The Woodbridge Land
Trust has been given a piece of the farm that extends out to Hallsey Lane.

West Rock Ridge State Park

West Rock Ridge State Park should remain as open space. The whole area is
ideally located for recreation, bird watching/wildlife study, hiking and picnicking.
The Conservation Commission recommends continued acquisition of in-holdings
within West Rock State Park, including the Nugent Property along the West River
and by Konolds Pond. A trail from the Towns "Bishops East and Thomas Darling

(	 property going up to the Ridge top has been installed and links the Woodbridge
Greenway to the Regicide Trail (a Connecticut Forest and Park Association Blue
Trail that connects to Sleeping Giant State Park and Naugatuck State Forest via the
Quinnipiac Trail).

(

Developing of Trails Through Existing Golf Courses

Rights for trails through golf courses could be an important addition to our pathways,
extending the Greenway beyond Fountain Street to the southernmost section of Town,
and should be explored.

Landfill Behind Town Hall and Rice Pond

This area is an important adjunct to the Alice Newton Street Park and the Town owned
Rice Pond Property. The Conservation Commission recommends the reclamation of
the Landfill for recreational purposes and the reconstruction of Rice Pond for bird
watching and ice skating, especially given the recent construction of a pavilion on the
banks of the former pond. Such a reclamation of the old land fill and Rice's Pond, in
conjunction with Center Field and the construction of four tennis courts to the south of
Town Hall, will go a long way to integrating the Town Center as a recreational focal
point for the community.

(v..)

L./
9.4 Other properties
There are many properties that would make excellent open space areas for Woodbridge
residents as identified in Appendix C — Land Worthy of Preservation as Open Space as
identified by the Conservation Commission. Many remaining undeveloped parcels
provide habitat and shelter to wildlife. Often these undeveloped parcels have

L.; 	 environmentally sensitive lands, such as wetlands or steep slopes on which unique,

199



of Woodbridge, CT
r Conservation and Development

and important plant species grow. Some of these parcels abut existing open space
which make them attractive candidates for acquisition. Other parcels offer scenic
Df Long Island Sound, which also makes them attractive candidates for acquisition.

'roposals for Open Space
.pace and greenways are instrumental in the preservation of the environment of
)ridge, its rural character and its quality of life. Therefore, this Plan recommends
lowing:

Continuing the acquisition and protection of open space lands, consistent with the
goals and objectives of the 2003 Open Space Plan, to produce an inventory of
15% of all Town land. Future acquisitions should target land that enlarges
existing open space areas, provides open space connections, and preserves historic
properties, important scenic views, and faiiiiland.

There are several privately owned properties that would make excellent open
space. Many undeveloped parcels in Woodbridge provide habitat and shelter to
wildlife. Often these undeveloped parcels have environmentally sensitive lands,
such as wetlands and steep slopes. They host unique or important plant and
animal species. Some of these parcels are adjacent to existing open space areas
and are therefore desirable for acquisition in order to expand current holdings.
Other parcels offer scenic views of Long Island Sound. Consideration should be
granted for properties with these characteristics. Additional consideration should
be given if:

o The Town Greenway passes through the land
o The land is adjacent to existing Town land or open space areas
o The land lies within a public water supply watershed
o The land provides scenic views, including those of Long Island Sound;
o The land consists of at least 35 acres;
o The land is of historic value.

Enhancing the Greenway by minimizing travel along roads, guaranteeing access
and ensuring its continuity. The use of restrictions and easements should be
investigated for the purposes of achieving this objective.

Acquiring South Central Connecticut Regional Water Authority and Ansonia-
Derby Water Company (Birmingham Utilities) properties. In addition, this
recommends the future acquisition of properties that have one or more of the
following open space qualities and characteristics:

Developing Open Space connections. Pedestrian and bicycle access to open
spaces should be created in those areas where human access is encouraged. In
areas where human access is not to be encouraged, linkages between open spaces
and Greenways should be created for environmental continuity. Connectivity is a
critical component of this plan.
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C‘	 • Seeking grant money and alternative funding sources for the acquisition of new
lands. Acquire additional open space parcels through purchases, gifts, easements
and other strategies. The Town could budget for additional open space
acquisition and maintenance. It should consider open space uses which could
yield revenue (for instance, renting fields to farmers). This separate revenue
could be applied to maintenance, education, research, or future acquisitions.

10. Education, culture, arts and libraries
Woodbridge residents are highly educated and have diverse interests and backgrounds.
Historically, the community has placed a very high value on quality education and
intellectual pursuits. Year after year, this priority is evidenced by dedicated budgetary
allocations to the Amity Regional and Woodbridge School Districts, which comprise
approximately two-thirds of the annual Town budget. This cultural and educational
emphasis is even more significant when the Woodbridge Public Library and other civic
organizations are considered. It is noteworthy that in addition to the Woodbridge Public
Library, there are extensive collections at Amity Regional High School and Beecher
Road School libraries.

(
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The Woodbridge School District, Grades Pre-Kindergarten through Grade 6, is served by
one facility, Beecher Road School. Beecher Road School North houses the Primary
grades (pre K through second grade) and Beecher Road School South houses the
intermediate grades (grades three through six). This division separates the distinct needs
of the two age groups although common facilities are shared between the two. These
include the cafeteria, library, gymnasium with locker facilities, music room, and Olympic
size pool.

(

The class size goals, as identified by the Woodbridge Board of Education, are as follows:

• Kindergarten through second grade — 17-19 students

• Third grade through sixth grade: 19-21 students

/4 	 The most recent demographics as depicted in Table 10-1 Elementary School Enrollment
Projected to the Year 2003 predict a declining enrollment in the coining years. Thus, no
future school expansion is anticipated at this time.
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