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Foreword

Under the provisions of the Delaware & Raritan Canal State Park Law
of 1974 (N.J.S.A. 13:13A-1, et seq.), the Delaware & Raritan Canal Commis-
sion in the State Department of Environmental Protection is charged with de-"
termining a Review Zone around the Canal Park. Within this Zone, the Com-
mission will exercise review powers, with the intention of protecting the
historic, physical, biological, and aesthetic integrity of Canal Park from
adverse external impacts.

The'Vegetation and Aquatic Buffer Zone Study is an initiél element in
the development of that Review Zone and in developing the Canal Park's future
Master Plan.

_ Volume 1 of the Study is concerned with the Canal Corridor and its im-
‘mediately adjacent land uses. Each Segment of the Canal was field surveyed
in the summer and fall of 1976 to gather the data presented here. Available
-literature and aerial photography were also used, but the foundation of the
Segment data is original fieldwork.

: Two notebooks supplement Volume 1: a photo file composed by the field
survey team, and the collection of field data sheets they used. These one-
of-a-kind books are available for inspection at the Canal Commission's offices.

. Volume 2 of the Study deals with the. Regional Vegetation and Aquatic
Buffer Zone of areas which drain into the Canal or into waterways closely
‘linked with the Canal. At the regional scale, an assessment of visual ele-

“ments along the Canal is also presented.
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The Impofance of Vegetation

Vegetation includes all trees, shrubs, herbs, and field crops growing
-on land and the floating and submergent plants of ponds, swamps, rivers,
and streams.

Plants provide people with many cost-free amenities and services.
Vepetation is of fundamental importance in the oxygen, nutrient, and energy
cycles upon which all 1ife depends. However, it is not these inconspieuous
voles which are widely valued. Vegetation is probably of more obvious
importance to people because it moderates temperature, reduces noise,
stabilizes soils, reduces runoff, absorbs and filters air and water pollutants,
.and provides food and shelter for both upland and aquatic wildlife. '

‘Shade from streamside forests moderates water temperature in headwaters
and along the stream banks, thus buffering aquatic organisms from temperature
extremes. In headwaters (streams less than one meter wide) the base of the
aquatic food chain is leaf litter or other forms of terrestrial detritus
-from off-stream areas.

-.When vegetation is used for noise abatement, the key factor is the
vertical leaf and branch structure of plants. Belts of trees one hundred
- feet (30 m) wide, with a dense shrub layer, have been shown to be effective
in noise attenuation.

" Vegetation helps to control and prevent water and wind erosion by
absorbing raindrop energy, by forming fibrous masses of roots within the
:s0il, by transpiring water, and by depositing plant litter on the ground,
thereby increasing organic material and rates of absorption. :

Over time, change occurs in the species composition and vegetation
structure of the landscape. The term "plant succession’ is commonly applied
to a sequence of change in which one community replaces another. However,
_succession is a very particular set of events which may only apply to
particular communities (Niering and Egler, 1974). A broader concept is
community dynamics. Community dynamics not only refers to the natural
sequence of plant succession, but to the effects of man-induced disturbances
_as well. With or without man's interference, plant commumities will change.

. For design purposes, both the species present and their structures are
<important. Seasonal color, density of shade, leaf texture and density, and
community pattern and shape are all important elements used in design. Being
able to predict the occurrence of these changing elements, both now and in the
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future, is a prerequisite to a well-conceived park design.

For planning purposes, vegetation, structure, and pattern are important
considerations. The majority of scientific evidence relating to noise =
attenvation, runoff and erosion control, air pollution abatement, reduction
of climatic -impacts; and visual screening, speaks to the vertical density
of leaf material and spatial pattern of vegetation in general as being more
important than particular species of plants (Robinette, 1973). When planning
the long and short term uses of land, one should consider what the present
vegetation structure is and the functions it.performs. One should also
consider the longevity of the existing vegetation structure. Will the structure
be naturally maintained over the next five, ten, twenty years, or will it
change? If it does change, what will be the functional advantages or
disadvantages of that change? A related consideration is the effect
disturbances have on the existing structure. Some stands of trees are
fire-prone, while others continually experience windthrow.. Other stands are
relatively hazard-free and are continually regenerating.

By knowing the current vegetation and understanding community dynamics,

the present and potential roles of a plant community can be most effectively
realized. ‘
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Volume 1
The Canal Corridor






Summary of Recommendations

The land adjacent to the Delaware & Raritan Canal has been repeatedly
disturbed since the Canal was built and land was cleared for a towpath over
145 years ago. The continuing role of disturbance is evident in the
predominance of weedy, pioneer species of herbs, vines, and shrubs and the
presence of short-lived trees. Particular site recommendations can be
found in the Segment and Subsegment discussions which form the text of this
Study. Along the entire length of the Canal, however, several management
problems related to vegetation need to be rectified.

(1) Overgrowth of poison ivy and honeysuckle is common, especially k
along the pedestrian path. These vines can choke existing healthy trees and
affect the future character of the Canal towpath.

The most economical and efficient control of both these nuisance species
is the selective application of stem-foliage and stem-stump herbicide sprays
(Niering § Goodwin, 1962 and 1963). Table 1 shows results of Niering and
Goodwin's studies at the Connecticut Arboretum.

.Table 1. Resultsrof herbicide treatments on Japanese honeysuckle
(Lonerica japonica) evaluated after two growing seasons.

Rutin  Table- Time
Active 1o spoous of Root-
Ingredients carrier  per gal. Carrier Treat. Kill
Amino-triazolet 1/260 1 Water Aug. Good
Amino-triazolel 1/260 % 1 } Water Sept. 95%
and Kuron 1/50 5
" Amino-triazole? 1/170 |} 1.3 % Water Aug. Good
and 24-D 1/100 § 25
2,4-D (Weedone) 1/100 2.5 Water? April 95%
24D (Weedone LV) 1/100 2.5 1 oil:60 water> April Good
2‘,4-1) amine {duPont} 1/75 4 Water” April Poor
2.4-D amine (duPont) 1/75 4 1 oil: 150 water2  April 0997,
2,4-D amine {duPont) 1/100 2.5 1 oil: 150 water®  April Poor
24-D ester 1/100 2.5 Water April Good
24D {Weedune) 1/20 13 Qil= Jan. Good
2,4-D (Weedone) 1/30 9 1 oil; I water Jan. 95%%
24D and 2,4,5-T 1/7 37 Kerosene May? Good
24D and 2,4,5-T 1/20 13 Qil -April 5%
2,4,5-T (Esteron} 1/100 2.3 Water? April Poor
.Notes: . 150% active ingredients.

2 A sticker (wetting agent) added.
.3 Damage to-the foliage of adjacent trees—was-observed.

Source: Niering and Goodwin, 1963, p. 28.




A similar treatment with herbicides could help control overall species
composition as well. Dogwood trees, sweet pepper bush, red cedar and the like
could be selectively maintained by applying herbicides to other species which
are crowding these attractive species out. It should be pointed out that these
techniques do not require mass spraying of all plants, as was done in the past
along transmission lines. Selective spraying in a thoughtful and conscientious
manner poses no serious threat to the environment.

(2) Other major problems along the pedestrian path are low-hanging vege-
tation, shrubs which crowd or obstruct the path, and the presence of fallen
limbs and trees. In order for the path to be attractive to hikers and bikers,

a certain amount of clearing is necessary. We recommend selective removal
rather than wholesale cutting.

(3) A major challenge of the Canal Park is that its entire length com-
prises an edge community. Sunlight reaches all lower layers -- herb, shrub, and
understory -- allowing the growth of sun-loving, weedy species. One management
technique which should be given serious consideration in certain areas is the
planting of species which would widen the vegetation band along the Canal and
overcome the pervasive edge effect. Two alternatives are possible. One is to
plant endemic tree species in such a way as to increase the total width of wood-
land. The other is to plant evergreens in narrow areas along the edge in order to
shield the interior. The species selection would have to be such that a uniform
screen could be produced which would retain its vertical density over time.

(4) Another common problem is the growth of trees out from the Canal bank.
The bank is a perfect medium for plant growth -- moist and full of nutrient. As
the young tree grows, the bank often slumps or the tree leans out over the Canal,
-only to fall in eventually. Many of these trees can be cut off while they are
still young. The larger specimens can be cut back. Fallen trees and the ex-
posure of roots and bare soil exacerbate the problems of sedimentation and water

~ pollution. 1In many places, shoring of already slumping Canal banks could help

to ensure against leakage from the Canal and the undercutting of vegetation
along the bank. ‘

(5) Since the Canal's abandonment over forty years ago, vegetation has
regenerated between the Canal and the towpath. In some cases, this has benefited
the Canal by stabilizing the terrace and the upper bank. On the other hand,
‘these weedy species are often tangled with thick shrubs and briars, restricting
access and views of the Canal. Selection of specific areas along the Canal to
provide access and views should be considered. These selected areas will require
periodic management.

(6) Throughout its length, the Canal Park has a diversity of cleared and
wooded areas. If left unattended, many of the cleared areas will become shrubby
‘and will eventually become wooded. This should occur over a period of 15 to 20
“years and will result in a monotonous ribbon of woody thickets along the Canal.
Keeping some of these cleared areas open would be desirable for both aesthetic
“and practical reasons. Areas kept open can be easily converted to playing fields
in the future. Bluestem grasses (Andropogon scoparius and Andropogon gerardi)
have been shown to hold back the growth of weed and scrub oldfield species.

These could be used to retard succession in open areas.




Format & Terminoiogy

In order to facilitate use of the Vegetation & Aquatic Buffer Zone
Study, a brief discussion of format and terminology is provided here.

By convention, all references to direction or distance assume that the
reader is looking downstream. This convention was necessitated by the fact
that the Canal flows north, south, and east at various points along its course.
'Rather than refer to "east' or "west,'" compass points whose orientation toward
the Canal varies as direction of the Canal flow changes, we use the terms
"right" and "left," with the stipulation that the user is looking downstream.
Under this convention, the text also refers to the 'beginning" or "end" of a
segment, assuming a starting point upstream and an end downstream.

A Glossary is provided in the report. The Glossary defines often used
terms. It is suggested that the Glossary be reviewed prior to reading the
text. _

For clarity, each Segment discussion follows a uniform format. Also,
‘the Canal Segment maps are integral to the text. Because much of the discussion
in the text refers directly to the maps, maps should be kept at hand for
repeated reference.

MAPS
The 28 Canal Segments are mapped on 11 sheets. Sheet 1 encompasses
Segments 1, 2, 3, and 4. Sheet 2 picks up with Segment 5, and so forth. An

index is provided with the maps to indicate which segments occur on which
sheets. -

Because there is too much data to map on a single sheet, the sheets are
in two-part sets labeled 'a' and "b".

‘On each a sheet are mapped area data; the Canal Corridor Subsegments,
and the Contiguous Land Uses for each segment. The Canal Corridor Subsegments
are shown on these maps as upper-case letters (A, B, C, etc.) in the white
portion of the map. This white area in the corridor indicates land owned by
the Canal Park. Contiguous Land Uses are mapped using lower-case letters (a,
b, ¢, etc.) and are in the shaded portion of the maps. These lands are

generally privately held.

The second sheet in each set, the b sheet, maps the location of point
data. The three types of information mapped are the positions of topographic
cross-sections which illustrate the text; the locations of Special Features;
and the locations and view directions of photographs.



IEXT

Each of the 28 segments is discussed as a unit. The text for each
segment begins with a description which serves as a title. The description
includes location of each segment (from the Canal Commission's Magter Plan) ‘
and vegetative cover type(s). The body of the text starts with an overall
SEGMENT NARRATIVE which discusses the size and extent of the segment and
gives a brief description of its component parts. At the close of the
Segment Narrative is a sequential discussion of Access into Canal Corridor,
Towpath, Ease of Passage on Canal, Wildlife, and Auditory Assessment. Access
into Canal Corridor is concerned with the ease with which a prospective Canal
Park user can enter the Canal corridor. Where particular points of entry are
available, these are noted. Towpath is the general term used for any path
. closely paralleling the Canal. Although the path discussed may not be the
original towpath, it is closely allied with the Canal. The discussion
indicates the condition of this path and whether it has been superseded by the
railroad or some other use. "Ease of Passage on Canal is taken from a canoeist's
- perspective. Obstructions or impediments to navigation are noted. Wildlife -
deals with observed evidence of wildlife, such as foraging, and with the actual
sighting of various fauna. ‘Auditory Assessment takes mote of any noises which
could disturb Canal users. These noises include those from roads, the
railroad, or adjacent land uses such as factories. By reviewing this general
-description of the segment, the reader will get an overview of the condition
of the Canal and its'vegetation and of the ambience of the segment,

Next, the component SUBSEGMENTS are discussed. These discussions isolate
-and detail the particular characteristics of the subsegments. The subsegments
were defined by their generally homogeneous nature or by obvious differences
from adjacent areas. Each subsegment discussion closes with a sequential
assessment of Community Dynamics and Management Recommendations. Community
Dynamics deals with the anticipated condition of the present vegetative cover
in the future. Where changes are expected in the status of an area--from an
oldfield to a young hardwood stand, for example-~this is noted. Both natural
succession and man-induced changes are taken into account. Thus, a powerline
right-of-way is expected to retain its present character because of human
ihtervention.' In this sort of area, natural! succession to more mature
“vegetation is not assumed to be a likely future. In areas which £0 unattended,
natural succession is assumed to be the future of the vegetation. By
reviewing the Subsegment discussions, including the section on Community Dynamics,
and the Vegetation Data lists, the reader can gain an understanding of how

the subsegment will look in the future. Management Recommendations take

note of particular problems observed by the field survey teams. Such problems
as deteriorating Canal banks, fallen trees, or overgrown trails are typical

of this section of the report. '

A listing of CONTIGUOUS LAND USE along the Canal corridor follows the
subseghent discussions. The uses are mapped and listed by homogeneous areas.
The Cover Type of each area is identified, as is the actual Land Use. Contiguous
Land Uses are shown on each a map - '

s



TOPOGRAPHIC CROSS-SECTIONS were drawn for many segments to illustrate
hydrologic, topographic, and vegetative relationships. These are included in
each segment discussion and arve cross-referenced by letters (e.g., A-A', B-B')
to the b sheet of the segment map. '

SPECIAL FEATURES are listed by number (corresponding to b map sheet}.
These Special Features are trees, buildings, groves, paths or other elements
which are noteworthy because of their uniqueness, size, age, OT amenity.

A PHOTOGRAPHIC RECORD is supplied after the list of Special Features.
This record lists photographs taken in each segment, with map and contact sheet
references, and supplies a brief description of each photograph.

. The last inclusion in each segment discussion is a table of VEGETATION
DATA listed by subsegment. This table 1ists Cover Type, Curremt Land Use,
Historic Disturbances, and Current Disturbances, in addition to Vegetation Data.
The data is in the form of a list of species which occur within each
vegetative stratum (canopy, understory, shrub, herb}. These levels are
determined by height, so it is possible to have one species in several levels.
The density of each level is also indicated (thick, medium, thin, or none).

This information is transcribed from the Field Data Sheets used in the survey.
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Segment 1

DELAWARE RIVER FLOODPLAIN WOODLAND FROM BULLS ISLAND TO SMITH'S MILL

SEGMENT NARRATIVE

Segment 1 covers three miles of the northern end of the "feeder' of the
Delaware § Raritan Canal, paralleling the Delaware River. This segment in-
cludes Bulls Island and extends south to Smith's Mill near Stockton. (See
the map on Sheet la.) The vegetation in this segment of the Canal Corridor
is dominated by a floodplain woodland community interrupted occasionally by
small openings of from 0.5 to 10 acres (.2 to 4.05 hectares). The dominant
species of this woodland include sycamore {Plantanus cecidentalis), box el-
der (Acer negumdo), silver maple (Acer saccharinum} and tulip poplar (Iirio-
dendvon tulipifera), which form a thick canopy cover about 60-80 ft (18.1-24.4
m) above the ground. The diameter at breast height (DBH) of the larger trees,
for instance silver maple and sycamore, ranges up to 30" (76.2 cm) and 438"
(122 cm), respectively. The umderstory layer is composed mostly of black locust
(Robinia pseudo-acacia), slippery elm (Ulmus rubra), American elm (Ulmus
Americana) and box elder. The shrub layer is dominated by spicebush (Lindera
benzoin) and numerous climbing vines. The herb layer is less dense than the
upper layers and is composed mostly of jewelweed (Impatiens spp.), stinging
nettle (Urtica spp.) and rough horsetail (Fquisetum hiemale).

Small variations in the composition of the woodland commmity are 2 func-
tion of changes in topography. For example, where the floodplain is wider
(Subsegment E), the land tends to undulate in a series of mounds and depres-
sions; the dominant species mix (or percentage of each of the dominant species)
varies with these topographical changes, generally in response to varying
moisture conditions.

Interspersed throughout the flecodplain woods are openings in which there
is little or no canopy cover. (These are designated as Subsegments G through
K.) These are oldfiecld communities which are at various successional stages.
Most of these fields contain a few woody plant species, such as black locust
and red cedar (Juniperus virginiana), but the dominant vegetation is a dense
ground cover of wild flowers, grasses (Graminae spp.), and brambles (Rubus spp.)-

The railroad (Subsegment F) roughly parallels the Canal along its left
side throughout Segment 1, affecting the vegetation in the rail bed and along
its edges where they abut the floodplain woodland. The levee (Subsegment L),
a narrow strip of land between the Delaware River and the Canal, has a vege-
tation community different from the rest of the segment, a dense thicket
which is impassible in some places.

Segment 1 is used quite heavily for recreation. Bulls Ishnd (Subsegments
A through D) provides opportunities for activities including fishing, hiking,
campiny and picnicking. Despite these uses, few disturbances to the
natural vegetation or landscape were observed.

There are no significant aquatic plants in the Canal itself or at the
water's edge in this segment. Much of the Canal is. shaded by overhanging
vegetation. The Canal has a natural character exhibiting moderate plant
diversity and a shaded aspect.



Access into Canal Corridor

Access to the segment is easy via the Bulls Island entrance. :
Further along the segment, numerous small footpaths permit access from Route
29 or the railroad.

TbEEath

A trail exists along the left bank of the Canal, but it is discontinu-
ous and has become overgrown, largely by floodplain species,

Ease of Passage on the Canal

Fassage down the Canal in this section is impeded only by the lock/sluice
gate at the head of Bulls Island.

Wildlife

Evidence of moderate use by animals, especially deer, suggests that this
segment provides both food and shelter,

Auditory Assessment

Intermittent noise from Route 29, the railroad and a nearby quarry are
noticeable, but in general the segment is well-buffered by vegetation and
topography from visual and auditory disturbances.

SUBSEGMENT A

Subsegment A is the lower floodplain woodland lying in a ring around the
perimeter of Bulls Island (Map, Sheet 1a. See Section B-B'.). Much of this ring
is unmanaged floodplain woods, with dominant canopy species including sycamore,
box elder, silver maple and tulip poplar. The understory comprises black ‘
locust, slippery and American elm and box elder. Spicebush and numerous
climbing vines dominate the shrub layer. The herb layer is less dense than
the upper layers and is composed mostly of jewelweed, stinging nettle and
rough horsetail. Along the left, or Delaware River side of the Island,
heavy recreational use in places (e.g., camping) retards growth in the shrub
and herb layers, Consequently, most of the community members are mature
canopy and understory trees,

In contrast, the section of the Subsegment A floodplain woodland ring
which lies along ' the right side of the island, and which includes the land
between the towpath and the Canal, is frequently mowed and managed. As a
result, a natural, mature woodland community is prevented from developing
along this stretch.

Because this entire community is subjected to more frequent flooding
than the higher areas at the center of the island, the dominant species
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mix differs from theirs. The areas that remain saturated for longer periods
following floods feature jewelweed and stinging nettle, which have a high
tolerance for wet soils. In areas that are slightly better drained, such
species as sycamore, black locust, silver maple and ailanthus (Ailanthus
altissima) are found more often, although they too can tolerate periods of
saturation. Spicebush, American and slippery elm seedlings, and numerous
vines like poison ivy (Rhus radicans), grape (Vitis spp.) and Virginia
creeper (Parthenocissus quinquefolia) are found in the shrub and herb layers.

' In managed areas, recreational use is heavy and access to the Canal is
unlimited. In the ummanaged areas, however, access to the Canal is restricted
to small footpaths.

Views of the Canal and Delaware River through the vegetation are very
pleasant. Occasionally, noises from Route 29, the railroad and the river
reach this subsegment, but such noises are intermittent and are somewhat
absorbed by the vegetation. A wingdam across the Delaware River near the
north end of the island gives a constant backgroumd sound of rushing water.

Community Dynamics

The vegetation community should remain stable with the present land uses
and flood regime.

Management Recommendations

None

SURSEGMENT B

Subsegment B is the largely unmanaged upper floodplain woodland occupy-
jng the center of Bulls Island. Reached via the bridge to Bulls Island, the
subsegment is 4 to 10 ft (1.2 to 3 m) higher than the surrounding area of
Subsegment A, and as a result is flooded less often and for shorter durations
than Subsegment A. The vegetation composition differs somewhat from A, but
in general resembles the sycamore-silver maple-box elder woodland described
in the Segment Narrative. There are, however, several species present which
are more often associated with upland woods. These include black and red
oak (Quercus veluting, Quercus rubrq) and tulip peoplar. The canopy is dense,
while the understory, which is dominated by box elder, is guite thin. The
shrub layer (spicebush and black locust) and the herb layer (jewelweed,
ferns and brambles) are both of medium density.

A distinct embankment characterized by large clumps of lady férn (Alhyrum
felix—femina) and Christmas fern (Polystichum acrostichotides) occurs where
Subsegment B touches A around the southern half of the island. Animal trails
and evidence of browsing were observed along the embankment.

Although the observer is totally surrounded by a thick mature woodland,
the area appears spacious because of the sparse vegetation between the shrub
and canopy layers. Several noteworthy specimen trees occur, including large
sycamores and silver maples. '

11



Community Dynamics

The community as a whole appears stable and does not appear threatened
by disturbances, either natural or man-related. However, nmumerous tent
caterpillar colonies were observed in many of the black walnuts.

Management Recommendations

A program to eradicate the tent caterpillars. .

SUBSEGMENT C

Subsegment C is the area on Bulls Island designated specifically for
camping (Map on Sheet 1z). It lies within the upper floodplain community of
Subsegment B and jis dominated by the same species. Many of the trees are
8 in. (20.32 cm) or less DBH, although a few larger ones (about 10%) reach
24 in. (61 cm). The heavy recreational use has reduced the herb and shrub
layers to a minimum. Spicebush and grasses are the most abundant species
in these layers. The high (50 to 60 ft or 15.2 to 18.3 m) closed overstory,
composed mostly of black walnut, sycamore and box elder, dominates the camp-
ing area, ({See Section A-A'.)

This area is quite open at ground level and is nearly 100% shaded. The
Delaware River and Pennsylvania beyond are easily seen from within the camp-
grounds.

Community Dynamics

Continued recreational use will maintain the present community structure,
but few young canopy trees are present to replace the older trees when they
die.

Management Recommendations

Allow young saplings of canopy species to establish themselves for even-
tual replacement of older trees. '

SUBSEGMENT D

Subsegment D is a managed, landscaped open space within the upper flood-
plain of Subsegment B. A few large black oaks and numerous planted conifers
and deciduous ornamentals highlight the lawn.

The space provides a large open area within the park for passive recre-
ation including pichicking.

Community Dynamics

Maintained

Management Recommendations

None
12



SUBSEGMENT E

Subsegment E, the land between the Canal and the railroad, running the
entire length of Segment 1, is similar in composition to the floodplain com-
munities described in subsegments A and B. Where land contiguous to the
Canal is gently sloping, the dominant species percentages often resemble
the lower floodplain vegetation of Subsegment A. Small topographic varia-
tions are prevalent. Where the land adjacent to the Canal's edge is steep,
where the stress of Flooding is less severe, the species mix resembles
the upper floodplain on Bulls Island (Subsegment B). (See Section D-D'.)

Several small trails leading to the Canal cross the railroad from Route
29. Canoers, hikers and fishermen as well as the remains of small campfires
were observed along the Canal's edge. Wildlife trails, nests and evidence
of browsing were observed througout the subsegment. With these exceptions,
and a few scattered windthrown trees and some selective cutting, little
disturbance to the natural community was apparent.

There are two privately owned parcels of property in this subsegment
north of Bulls Island State Park entrance. These plots of land have been
only slightly altered, with some clearing for better Canal access.

The subsegment conveys an image of moderately dense, shady woodland
through which passage is only slightly hampered by vegetation, except in
some openings, where thickets and vines hinder the walker. Except for
occasional noises from the nearby railroad and Route 29, one feels separ-
ated from civilization by a rich, forested environment.

Community Dynamics

The presence of several late successional saplings (canopy species)
suggests that this community is stable and will retain its species compo-
sition in the future.

Management Recommendations

None

~

SUBSEGMENT F

Subsegment F is the railroad corridor (see the definition of railroad
corridor for the purposes of this study in the Glossary), which passes through
the strip of floodplain woodland to the left of the Canal. The subsegment
can be reached by several paths from Route 29. The vegetation community
along this corridor consists of two distinct forms: the raised railroad bed,
and the two hedgerow/thicket strips which flank each side of the railroad.

The traprock bed is dominated by low, drought-tolerant species which are able
to grow in the ballast. The species include mullein (Verbascum thapsus),
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grasses (Graminae family) and butter-and-eggs (Iinaria vulgaris). The edges
of each side of the railbed are more diverse where this community blends into
the surrounding one. The species composition of the embankment vegetation
changes where the rajilroad lies above, level with or below the adjacent road
(Route 29). These changes are responses to variations in aspect and mois-
ture. For example, where the embankment is steep, species requiring more
moisture are found in the moist trough below, e.g., sensitive fern (Onoclea

sensibilis). Where the embankment is less steep and there is no trough, typ-
ical hedgerow species -- sassafras (Sassafras albidum), staghorn sumac
(Bhus typhina), élms, black locust and ashes -- occur.

As one walks along the railroad, the thicket/hedgerow community alter-
nately screens and exposes to view the Canal on one side and the road on
the other. The herb and shrub layers include woody saplings and a dense,
diverse collection of plants such as honeysuckle (Lonicera Japonieca),
Virginia creeper, poison ivy, foxtail grass and roses (Rosa spp.).

Little use was being made of the corridor and few disturbances were ob-
served. The corridor offers a good vantage point for viewing the adjacent
landscape, including a long view of Raven Rock. If the railroad is abandoned,
the roadbed could be an excellent foundation for a scenic biking trail.

Community Dynamics

The structures of the ballast and edge communities are maintained by
management practices, including the use of herbicides and cutting.

Management Recommendations

None

SUBSEGMENT G

Subsegment G is a large (at least 10 acres or 4.05 hectares}, early
successional oldfield community located within the Delaware River floodplain
woods of Subsegment E, north of Bulls Island. It appears that this land was
last cut back about five years ago. Three of its boundary. edges are delineated
by floodplain woodland as described in Subsegments A and B; the fourth
side is the railroad corridor (See Subsegment F). Isolated overstory species
including box elder, black walnut (Juglans nigra), silver maple, black cherry
(Pranus serotina) and staghorn sumac, dot the field, growing to heights of
15 to 25 ft (4.6 to 7.63 m). In contrast, the herbaceous layer is dense,
composed of nuwnerous brambles, wild flowers-- Queen-Anne's lace (Daucus carota),
goldenrod (Solidago spp.), asters (Aster spp.)-- and steeple-bush (Spiraea
tomentosa) . .

Few natural or man-related disturbances were observed, although evidence
of some animal use (deer, rabbit) was noted. Occasional noise from the
railroad and Route 29 penetrates the area.
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This large open area, a pleasant contrast to the adjacent dense, shaded
woods, is suitable for park development (e.g., for ball fields, playground).
The large size, level nature and dominant herbaceous vegetation provide few

environmental or financial constraints for development when compared to the
nearby woodland potential. :

Community Dynamics

‘Fhis field remains unmanaged and will probably continue to develop
later successional stages if left undisturbed.

Management Recommendations

None

SUBSEGMENT H

Subsegment H is a small (0.5 acre or .2 hectare) open area, within the
floodplain woods between the Canal and the railroad, roughly opposite the
southern end of Bulls Island (map, Sheet la). It is occupied by black
walnuts which are from 6 to 25 ft (1.8 to 7.6 m) high. Beneath this thin,
broken black walnut canopy lies a herb layer of grasses, horsetail (Eguisetum
spp.), snakeroot (Eupatorium rugosum), and sunflowers (Helianthus spp.). The
walnut trees release a chemical which prevents other woody species from
establishing themselves. A ring of black locusts lies between the walnut stand
and the typical surrounding floodplain vegetation. Subsegment H shows
evidence of browsing wildlife, especially deer. The grove shows little other
evidence of disturbance or human use. Visually, the openness and unshaded
~ character contrasts with the adjacent woodland.

Community Dynamics

The presence of walnut saplings and the chemical produced by the
walnut trees indicate that this community should remain stable.

Management Recommendations

None

SUBSEGMENT |

Subsegment I is another opening in the floodplain woodland between the
Canal and the railroad. This area (approximately one acre or .405 hectare)
has no canopy species and 1s dominated by a thick growth of pokeweed (Phy-
tolacea americana), sunflowers, purple bergamot (twularia spp.) and assorted
grasses to a height of 6 to 8 ft (1.8 to 2.4-mj. The thick and lush vege-
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tation and the damp ground make this opening worthy of note. The edges are
dominated by species typical of the early successional stages of the flood-
plain woodland (e.g., black locust).

Community Dynamics

This field represents a typical meadow/oldfield successional stage, cur-
ently dominated by pokeweed. It will continue the successional pattern if
left undisturbed.

Management Recommendations

None

SUBSEGMENT J

Subsegment J is a small (about an acre or .405 hectare) opening in the
floodplain woods downstream from Bulls Island. The species composition and
general appearance are nearly the same as Subsegment G, with isolated over-
stoxry trees and a dense herbaceous layer of Queen-Anne's lace, golden rod,
asters and steeple-bush. In this smaller opening, however, there are few-
er trees to provide canopy cover. In addition, the opening is framed by
black locust and black walnuts which often enjoy such a sunny edge commu-
nity. The railroad provides access into this subsegment.

Community Dynamics

This is a typical early successional oldfield and should continue
in succession if it is left undisturbed.

Management Recommendations

None

SUBSEGMENT K

This is the largest opening in the Segment 1 floodplain woods -- 20 to
30 feet wide by 450 feet long (6 to 9 meters by 110.6 meters)}. It differs
from the other openings because its species character is more typical of
drier upland oldfield. The field is dotted with a few large (25 to 50 ft
or 7.7 to 15 m) trees, including hickory (Carya spp), dogwood (Cormus SPPp)
and black cherry. The edge is typicallylined with black locust and black
walnut, blending into the surrounding floodplain woodland. The side along
the railroad is edged by intermittent hedgerows in which species were ob-
served which often inhabit disturbed sites -- bigtooth aspen (Populus
grandidentata), red cedar and sassafras. The predominant vegetation in
the oldfield is low-growing grasses and northern dewberry (Rubus spp.),
interspersed with wild flowers such as jewelweed, evening primrose (Oeno-
thera biennis) black-eyed Susan (Rudbeckia hirta) and yarrow (dchillea
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millefolium) .

The large, open flat field offers a landscape which could be used for
park recreational facilities (e.g., ball fields) with a minimum of environ-
mental or financial constraints. '

Community Dynamics

. The dry mid-successional thicket and oldfield progression should continue
to evolve if not disturbed.

Management Recommendations

None

SUBSEGMENT L

The levee subsegment begins at the southern tip of Bulls Island and par-
alléls the right side of the Canal down to Smith's Mill, a distance of three
miles (4.8% km). It is a narrow strip varying from approximately 10 feet in ~
width to about 75 feet at its widest (3 to 23 m). Topographic changes are
small and for the most part confined to narrow depressions perpendicular to
the Canal at spillways. Major topographic variations in the relationship of
the Canal to the river occur along the banks of the levee. (See Section C-C'.)

This area has a thin canopy comprising box elder, green ash (Fraxinue
@mericana), silver maple and slippery elm, with the green ash and silver map-
le dominant. The shrub layer is dominated by spicebush and poison ivy, with
silky dogwood (Cornus Amomen) and buttonbush (Cephalanthus occidentalis)
occasionally present. In the herb layer, there are nettles, grape and ferms,
with poison ivy as the dominant species. The levee is, for all practical
purposes, impenetrable. The shrub and herb layers are extremely dense, and
in places, grow up to 8 ft (2.5 m) high, making land passage very difficult.

Generally, the levee is covered by a tangle of dense vegetation, with
occasional breaks in the canopy. In these breaks, the herb and shrub layers
grow only to eye level. Several trampled paths were observed, probably canoe
portages.

In several places, the canopy arches over the highest, most walkable por-
tion of the levee, forming a vegetation 'tunnel' that is pleasant to walk
through. The most impressive of these tunnels is right at the southern tip
of Bulls Island, where a well-trod path keeps the understory and shrub layers
down. Just past this point, the levee has been replaced by a concrete bulk-
head for some distance.

A number of "exotic" species were found along the levee, probably

deposited by floods. These include English plantain (Plantago lanceolata)
and asparagus (Asparagus officinalis}. :
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The levee could be developed into a pedestrian link with Bulls Island
and the rest of the Canal park, but with the extensive work of levelling
the walkable area and reducing the density of the vegetation.

Community Dynamics

Although the base of the levee is prone to flooding by the Delaware River,
hedgerow/thicket vegetation should remain in a steady state.

Management Recommendations

None
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CONTIGUOUS LAND USE

Contiguous  Cover Type o Land Use
. Area
a residential trees single houses (with yards)
b moist upland woods unmanaged land (apparently unused)
c dry upland woods unmanaged land (apparently unused)
d agricultural field tilled field (cropland)
e Delaware River floodplain unmanaged land (apparently unused)
wooded swamp

f Pelaware River floodplain unmanaged land (appavently unused)
g residential saplings single houses (with yards)
h Delaware River floodplain picnicking
i thicket and hedgerow unmanaged land (apparently unused)
i pasture pasture
k successional oldfield unmanaged land (apparently unused)
1 moist upland woods unmanaged land (apparently unused)
m impervious industrial

TOPOGRAPHIC CROSS—SECTIONS

A-A' -- Through campground

B-B' -~ East of camp office R
C-C' -- 1/4 mile by Lockatong Creek Mouth
D-D' -- Opposite Eagle Island

SPECIAL FEATURES

Specimen Norway maple: three trunks, 30" (76 cm) DBH, 60' (18m} tall
Specimen hackberry: 18'7.(45.7 cm) DBH, 40' (21.1 m) tall

Specimen sycamore: two trunks, 48" (122 cm) DBH, 70' (21.4 m) tall
Walnut stand

Stone towpath roadbed, 12" (30 cm) wide

U P DN

PHOTOGRAPHIC RECORD

. Contact Map
Photo Sheet Sheet
Number Description Nunber Reference

1 Down path just south of Bulls Island 1 1b
Bridge o

2 Maintained Canal towpath (note intermittent 2 "
screening)

3 Camp ground at Bulls Island 2 "
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Contact

Map
Photo Sheet Sheet
Number Description Number Reference
4 Floodway through Bulls Island 2 1b
5 Bulls Island State Park--landscaped open 2 "
space
6 Along right side of Canal on path 1 "
7 Wooded area (floodplain woods), interior 1 "
Bulls Island
8 Railroad corridor (note relation to Route 29) 2 "
9 Railroad corridor 2 n
10 Open area dominanted by 5-6' pokeweed 2 "
11 Levee 1 "
12 Levee side of Canal looking upstream 1 "
13 Levee side of Canal looking downstream 1 "
14 Sandbags on levee along Canal 1 "
15 Railroad (note hedgerow screen) 2 "
16 Railroad (note hedgerow screen) 2 "
17 Vegetation along Delaware River 1 "
18 Oldfield ringed by black walnut and black 2 "
locust
19 Levee in southern part of segment 1 "
20 Railroad (road elevated to left, swale to 1 "
right)
21 Levee 1 "
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SEGMENT 1 VEGETATION DATA

SUBSEGHENT A

Cover Type: Delaware River floodplain

Current Land Use: Unmanaged kand, fisking, boating, ciamping, passive use, picnicking

Vegetation Data: '

CANOPY UNDERSTORY SHRUB HERB
(Density- thick) {Density-thick) {Density- thick} {Density- thick)
Silver maple Ailanthus Slippery elm Poison ivy
Sycamore Mulberry American elm Virginia creeper
Box elder Box elder Black locuat Smartweed,
Black locust Tulip poplar Willow Gill-over-the ~ground
Black walnut Honeylocust Grape Phlox

Sugar maple Spicebush Snakeroot

Black locust Rosa Violet

Black walnut Alilanthus Sensitive fern

Slippery elm
American elm

Purple locsestrife Japanese hop

Dayflower

Grasses

) Jewelweed
Roughhorsetail
Brambles
Stinging nettle

" Bergamot
Pokeweed

Historic Disturbances: Flooding, pipe

Current Disturbances: Flooding, debris, siltation, trampling, mowing, insect invasion, browsaing

SUBSEGMENT B

Cover Type! Delaware River floodplain

Current Land Use: Unmanaged land

Vegetation Data:

CANOPY
{Pensity- thick)
Sycamore
Tulip poplar
Amevrican elm
Blackwalnut
Silver maple
Black cak
Hackberry
Sugar maple

Historic Disturbances:

UNDERSTORY
[Density - thiek)
Box elder
Hickory

I"iooding

SHRUB

(Density- medium)
Spicebush

Black locust
Pokeweed

Currenl Disturbances: Trampling, cutting, browsing, dwnping, insectinvasion

suBSEGYENT

Cover T‘ypn: Delaware Rivor floodplain, roadway

Current LandUse: Manapged woodland, camping, picnicking
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HERB

{Bensity- medium)

Christmas farn

Poison ivy

Sheep sorrel

Gill-over -the -ground

Jewelweed

Unknown ferns and
grasses

Goldenrod

Brambles

Grape

Ragweed

Dodder

Hayscented fern

Sensitive fern




Vegatation Data:
CANOPY

{Density - medlum)

Green ash
Black walnut
Sycamore
American elm
Blacklocust
Black Oak

Historic Disturbances:

Current Disturbances:

SUBSEGMENT D

UNDERSTORY
Box elder

Red cedar
Mulberry

Flooding

Cutting

{Density - medium}

SHRUB
{Density - thin)
Spicebush

Cover Type: Delaware River floodplain, roadway, landscaped open space

Current Liand Use:. Single house, passive use, picnicking

Vegetation Data:

CANOPY
{Density- thin)
Blackoak

Typical landscape

species

Historic Disturbances:

Current Disturbances:

SUBSEGMENT E

UNDERSTORY
{Bensity- thin)

Typical landscape

species

Flooding

Mowing

Cover Type: Delaware River floodplain

SHRUB

{Density~ thin)

Typical landscape
species

HERB

{Density~ medium)
Poison ivy

Unknown grasses
Grape

Japanese hop
Gill~over-the-ground

HERB
(Density - thick)
Grasses

Current Land Use: Unmanagedland, hiking, fishing, camping, hunting, picnicking, passive use

Vegetation Data:

CANGCPY
{Density~ thick}
American elm
Silver maple
Sycamore
Black locust
Tulip poplar
Black wainut
Red cak
River birch
Green ash
White ash

Historic Disturbances;

Current Disturbances:

SUBSEGMENT F

UNDERSTORY
{Density - thick}
Black locust
Box elder
Tulip poplar
Hop tree (rare)
River birch
Common apple
Slippery elim
American elm

Flooding

‘Frampling, cutting, browsing, campfire, inscct invasion

Cover Type: Thicket and hedperow, railroad

Current Land Usa: Railroad, hunting

CANOPY

{Nensity - hroken)

Snwaafran

UMBDERSTORY

{Density - hroken)
Flowering dogwood

SHRUB

{(Density- medium)
Red oak
Spicebush

SHBRUD

(Dansity - medium)

Reod codar
p4]

HERB

{Density- medium)
Jewelweed
Stinging nettle
Dayilower
Sensitve fern
Cinnamon fern
Unknown fern
Gill-over-the-ground
Grasses

Rough horsetail
Jack-in-the-pulpit
Smartweed
Snakeroot

Violet

HERT
{Denaity - madlum)
Mullein




CANOPY
Allanthus
Basswood
Blackcherry
Slippery elm
American elm
Silver maple

Green and white

ash

Historic Disturbances: Cutting, herbiciding, railroad

UNDERSTORY
Sagealras
Box clder
Black oak
Sugar maple
Red maple
American and
slippery elm

SHRUB

Willow
Speckied alder
Bigtooth aspen
Tulip poplar
Greenbriar
Blacklocust
Red oak

Current Disturbances: Herbiciding, insect invasion, trampling, cutting

SUBSEGMENT G

Cover Type: Successional oldfield

Current Land Use: Unmanaged land

Vegetation Data:
CANOPY

{Density~ none)

None

Historic Disturbances:

UNDERSTCRY
{(Density~ thin)
Box elder
Black walnut
Silver maple
Black cherry
Staghorn sumac

Undetermined

Current Disturbances: Browsing

SUBSEGMENT H-

Cover Type: Successional oldfield

Current Land Use: Unmanaged land

Vegetation Data:
CANOPY

{Density~ thin)
Dlack walnut

Historic Distarbances:

Current Disturbances:

SUBSEGMENT |

UNDERSTORY
{Density~ thin}
Black walnut

Undetermined

Browsing

Cover Type: Successional oldfield

Current Land Use: Umnzm;\[‘z,cd land

SHRUB
{Density - thick)
Raspberry

SHRUB

{Density~ thick)

Sunflower

HERB

Foxtail grang
Yarrow

Brambles

Grasoes

Grape

Sycamore

Poison ivy
Virginia creepsr
Sedpes

Japanese honeysuckle
Butter -and-eggs
Queen-Anne's lace
Sheep sorrel
Hayscented fern
Purple loosestrife
Greenbriar
Snakeroot

Phlox

HERDB

(Density - thick)
Raspberry
Goldenrod

Purple loosestrife
Queen-Anne's tace
Steeple-bush
Grape

Bergamot

HERB
{Density~ thick)
Grasses

Rough horsetail

‘Sunflower

Snakeroot




Vog etation Data:

CANOPY UNDERSTORY
{Denelty~ none) {Denaity-none)
None None

Historic Disturbances: Undetermined

Current Disturbances: None

SUBSEGMENT JJ

Cover Type: Successional oldfield

Current Land Use: Unmanaged land

Vepetation Data:

CANQOPY UNDERSTORY
{Density- none) {Pensity- thin)
None . Black locust

Historic Disturbances: Undetermined

Current Disturbances: None

SUBSEGMENT K

Cover Type: Successional oldfield

SHRUD
{Density - thick)
Pokeweed
Sunflower
Borgamot

SHRUB
{Density- thick)
Raspberry
Berpamot

Current LandUse: Unmanaged land, fishing, camping, hunting

Vegetation Data:

CANOPY UNDERSTORY
(Density- thin) (Density« thin)
Hickory Bigtooth aspen
Black cherry Flowering dogwood
Blackwalnut Red cedar

Black locust Black locust

Black walnut

Historic Disturbances: Undeteymined

Current Disturbances; None

SUBSEGMENT L

SHRUB
{Density- thin)
Red cedar
Sassafras

Cover Type: DelawareRiver floodplain, thicket and hedgerow

Current LandUse: Unmanaged land, fishing, camping, hunting

Vepgetation Data:
CANOPY
{Dengity- scatterad)
Box elder
Green ash
Silver maple
Slippery elm

UNDERSTORY

Same 23 canopy

American elm
Rasawood
Sycamore
Black cherry

Hintoric Disturbances: Flooding, levee

Current Disturbances: Flooding, campfires

{Density~ scattered)

SHRUB
{Density - thick)
Spicebush
Foison ivy
Silky dogwood
Buttonbush
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HERB

{Density- thick)
Pokeweed
Grasses
Sunflower
Bergamot

HERB

{Density~ thick)
Grasses

Goldenrod

Bergamot

Japanese honeysuckle
Raspberry

HERB

{Density- thick)
Black-eyed Susan
Yarrow

Evening primrose
Jewelweed
Prickly dewberry
Grasses

HERE

{Density- thick)
Stinging nettle
Violei

Grape

Poison ivy
Japanese honeysuckie
Virginia creeper
Phiox

Sensitive fern
Grasscs
Bop-hemp
Durdock




Segment 2

SPECIAL NODE, FROM NORTH OF SMITH'S MILL TO FIRST TIMBER BRIDGE SOUTH OF SMITH'S MILL

SEGMENT NARRATIVE

Segment 2 is designated as a special node in the Canal Commission's 1976
Master Plan because it is distinctly different in character from the two
adjoining segments. Route 29, which usually runs immediately alongside the Canal,
here bends inland to join Route 519 at the Wickecheoke Bridge. (See the map on
Sheet la.) The Park property is bounded by the Delaware River on the south and
by these two roads on the east and west. It extends several hundred yards north
of their junction. Segment 2 contains six subsegments--the two banks of the
Wickecheoke Creek above Route 29; an "island' bounded by the creek, Route 29,
and the railroad; the parkland at Smith's Mill; the Canal levee; and the railroad
corridor,

Wickecheoke Creek is bordered on the southeast by steeply sloping, moist
woodland (Subsegment A). Tulip poplar and beech (Fagus grandifolia) appear
in the canopy layer, which ranges as high as 60 ft (18 m). Red and black oaks
and beech dominate the understory, although hemlock (Psuga canadensis) and
sycamore are also found. Rhododendron, spicebush, and flowering dogwood
(Cornus florida) fill the shrub layer. In the herb layer, Christmas fern,
poison ivy, and brambles and grasses are found.

Northwest of the creek (Subsegment B} is rock-strewn floodplain woodland.
Sycamore and sugar maple (Acer saccharwn), the latter with 16 in (40.6 cm)
average DBH, dominate the canopy and understory. The dense shrub layer is
composed mostly of spicebush, with some witch hazel (Hamamelis virginiana). The
sparse herb layer consists mainly of grasses, with a few vines and wildflowers.

A triangular "island" interesting for its variety of community types, Sub-
segment C was included in the survey, although new maps indicate that it is not
part of the Canal Park. Delaware River floodplain woodland, upland woods and
successional oldfield are all found in this area. These communities reflect
slope, aspect, and moisture conditions, as well as land use (e.g., quarrying).

The old buildings at Smith's Mill (Subsegment D) are set in a lawn with
large native and ornamental shade trees, including mimosa and black walnut.

A bridge carries the railroad over the Wickecheoke. After it passes under
the bridge, the creek flows into the Canal. The Canal is separated from the
Delaware River at this point by a concrete retaining wall which replaces the
. levee (Subsegment F). Excess water from the Canal and creek can flow over the
wall into the river.

The Canal levee (Subsegment F) is a continuation of levee subsegment L
(Segment 1) from Bulls Island, although it is a bit wider in Segment 2 and has
a lower canopy (box elder and green ash) and a denser shrub layer. Poison ivy
and spicebush make up most of the shrub community.

Subsegment E, the railroad corridor, also has the same vegetation communities
as are found along the railroad in Segment 1. The trestle bridge has no
vegetation.
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While the mill area could be developed for fairly intensive activity,
the Wickecheoke floodplain and Steep woods are suitable only for passive use
because of current and potential erosion. The triangular island could be
developed as a low-capacity trail system and for use as an ecological study
site. The train tracks were in use by the railrocad at the time of this survey.

Access into Canal Corridor

Route 29 provides easy access to all parts of Segment 2, except for the
- levee (Subsegment F), which separates the Canal and the Delaware River. The
levee can only be reached from adjacent segments or from the river.

Toggath

The towpath is clear along the railroad, but the overgrown levee is
impassable.

Ease of Passage on_the Canal

Passage down the Canal in this segment is unimpeded.
Wildlife

Various woodland and thicket birds and a little blue heron at one.of the
quarry ponds were observed. There was evidence of rabbits in the oldfield

area.

Auditory Assessment

Highway traffic noise is distinctly audible in this segment.

-

SUBSEGHENT A

The cool, moist northwest facing slope along the Wickecheoke Creek is
steep and wooded in most places. The major components of the medium-dense,
40 to 50 foot (12 to 15 m) canopy are beech, tulip poplar, red maple (4dcer
rubrum) and sugar maple in fairly even proportions. The hemlocks in the mixed
beech-maple understory are indicative of the cool, shady conditions. Ironwood
(Carpinus caroliniana) is also present in the understory, and there is an
.occasional river birch (Betula nigra) at the creek's edge. Flowering dogwood
and rhododendron, along with spicebush and small hemlocks, are found in the
dense shrub layer. The medium-dense groundcover has Christmas fern as its
most conspicuous element, while rolling mounds of dayflower (Commelina spp.)
and a number of creeping vines border a gravel road above the creek (See Section
A-At.)

Recent disturbance to the area appears to be minimal, with the exception

of the lower portion of the slope, which clearly has undergone erosion and
slumping of the banks.
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One area above the road was apparently quarried in the past. This land
use has resulted in a depression with a high percentage of typical bottomland
tree species, such as sycamore and ash (Fraxinus spp.) as well as luxuriant
patches of jewelweed in the wetter spots. Exposed rock ledges make this area
texturally different from the surrounding loamy woodlands.,

These woods give a sense of enclosure and are far enough removed from
traffic to be relatively quiet. The flowing creek adds a pleasant sound.

Community Dynamics

The steep northwest-facing slope of these moist upland woods will continue
to influence the composition of this community, which should remain stable.

Management Recommendations

Because of the steep slopes, access to the creek from Subsegment A is
treacherous as well as damaging to the creek bank. Care should be taken to
discourage trampling. The vegetative cover on this bank should be maintained
in order to retard erosion and slumping.

SIBSEGMENT B

The rock-strewn floodplain woods along the much flatter northwest bank of
the Wickecheoke Creek is Subsegment B, By far the dominant species in the
medium-dense, 30 ft (9m) canopy is sugar maple, overtopped here and there by
a large (up to 25 in or 0.6m DBH) sycamore or white ash (Fraxinus americana)
reaching 60 ft (18m) in height. The shrub layer is dominated by spicebush,
with occasional witch hazel, The groundcover is generally sparse, consisting
of various sedges (Cyperaceae spp.) and grasses, nettles, and creeping vines,
as well as an occasional Jack—in—the-pulpit‘(Arisaema triphyllum) . In places,
poison ivy is dominant, sometimes reaching into the canopy.

Where the floodplain woods meet Route 519 there is a dense, low growth of
jewelweed, creeping vines, and a number of other herbs and shrubs.

Intermittent traffic noise is audible from this side of the creek.
As these woods are often inundated by flood and because the ground is

rock-strewn, the area would not be suitable for camping, but picnicking and
other passive uses might be appropriate.

Community Dynamics

Flooding should continue to influence the composition of these woods and
control the success of regeneration and establishment of new members.

Management Recommendations

None
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SUBSEGMENT C

Wedged between Route 29, the Wickecheoke Creek, and the railroad lies a
triangular parcel of land (about 10 acres or 4 hectares) which contains a wide
variety of vegetation communities. They range from moist wooded floodplain to
dry upland woods, along with a number of special features and transitional
communities.. The vegetation differences reflect a variety of slopes, aspects
and moisture conditions, as well as past and current disturbances. This diversity
is attractive to wildlife.

The most distinctive features have resulted from past quarrying. A deep,
water-filled quarry pit lies at the base of an imposing rock face which rises
about 50 ft (15m). The pond is carpeted with duckweed (Lemng minor). A little
blue heron was seen in this pond. The narrow rim of the quarry, accessible
by a steep footpath, provides a vantage point from which to view the Delaware
River Valley.

An oldfield to one side of the pond extends to the railroad corridor, It
consists of several small stands (iip to 30 ft or 9m high) of black locust, black
cherry, tulip poplar, white ash, red maple, red oak and bigtooth aspen. The
shrub layer is dominated by Tartarian honeysuckle (Lonicera tartarica), along with
flowering dogwood, staghorn sumac, and saplings of white oak (Quercus alba).

The dense herbaceous layer consists of grasses, sedges, ebony spleenwort
(Aspleniun platyneuron), yellow iris (Iris spp.), and a number of creeping vines.

The swampy bottom of another nearby quarry pit supports a 60 ft (18m)
closed canopy of typical floodplain species such as green and white ash, with
spicebush in the shrub stratum, and jewelweed, blackberry (Rubus allegheniensis),
- Japanese honeysuckle in -the herb stratum. ‘ . .

The woodland in the remainder of the subsegment stabilizes the steep slopes.
The canopy reaches about 60 to 70 ft (18+ m) and is populated by large black oaks
(36" or 91 cm DBH), tulip poplar (24" or 61 cm DBH), red oak, and red maple. White
oak and sugar maple dominate the woouds at the top of the slopes. Drier conditions
there make the canopy lower and thinner than lower down the slopes. The understory
is a mixture of flowering dogwood, red maple, beech, and black cherry. Shrubs
include spicebush, along with black oak, flowering dogwood, Tartarian honeysuckle,
and arrowwood (Viburmum dentatum). Conspicuous in the herb layer are Christmas
fern and lady fern, with Japanese honeysuckle, poison ivy, maple leaf viburnum
(Viburmum spp.), sugar maple, and hickory sprouts also. -

In places, the dominant species mix changes. Beech groves and a bigtooth’
aspen stand result from differences in topography and microclimate.

At the time of the survey, it was believed that Subsegment C was a part
of the Canal Park. New maps published to accompany the Canal Commission's
Proposed Master Plan (December 1976} indicate that the area is actually a
contiguous land use. Because this subsegment contains so many vegetational
community types, demonstrating influences of slope, aspect, and moisture
conditions (as well as past land uses), it is well suited to ecological
study and to development of a low-capacity scenic trail system.
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Community Dynamics

Because the saplings are the same species fdund in the canopy, the upland
woods community of Subsegment C should remain stable. If not disturbed, the
oldfield area will probably continue its sucession. From all indications,

the floodplain woodland will retain its existing character and will remain
subject to water disturbance and erosion,

Management Recommendations

Care must be taken to protect the steep, highly erodible upper slopes
of the footpath. Stabilizing vegetation should be planted on bare areas.

SURSEGMENT D

Subsegment D consists of Smith's Mill and the adjoining property along
the left bank of Wickecheoke Creek. The subsegment is an open parkland with
numerous large specimen trees in a mowed lawn. Floodplain species, as well as
planted trees, shrubs and flowers, occupy this area, forming a pleasant and
diverse community. While most of the property is maintained by mowing and cutting,
solme areas, particularly adjacent to the Canal, have been neglected. These
support typical floodplain meadow and thicket species such as evening primrose,
ragweed (Ambrosia spp.), pokeweed, jewelweed, and purple loosestrife (Lythrum
salicaria) with an assortment of grasses. '

While the mill buildings themselves appear to be unused, the grounds
are put to active use by neighborhood children who play and fish there.

Comnunity Dynamics

If young trees are not planted, the lérge specimen trees of this parkland
area will not be replaced when they eventually die off,

Management Recommendations

Plant young trees.

SUBSEGMENT E

The railroad corridor through Segment 2 is generally similar in character
and species composition to that of Segment 1, Subsegment F. Opposite the Smith's
Mill buildings, however, a trestle bridge carries the railroad over the
Wickecheoke Creek before it flows into the Canal. From this vantage point,
one can see the mill buildings in one direction, and a clear view of the
Delaware River in the other direction.

Community Dynamics _ o
The ballast and edge communities are maintained by the railroad's
management practices, including the use of herbicides and cutting.
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Management Recommendations

None

SUBSEGMENT F

Although similar in vegetation and character to the levee subsegment
previously discussed (Segment 1, Subsegment L) the levee is wider here, with
a higher canopy and very dense shrub layer. As previously mentioned in the
segment narrative, a concrete retaining wall replaces the levee at the confluence
of the creek and the Canal. The gravel bar downstream from the confluence is
included in Subsegment F.

Comunity Dynamics

Although the base of the levee is subject to flooding by the Delaware
River, hedgerow/thicket vegetation should remain in a steady state.

»

Management Recommendations

None
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CONTIGUOUS LAND USE

Contiguous Cover Type Land Use
Area
a residential trees single houses (with yards)
b moist upland woods ' unmanaged land
c residential trees single houses (with yards)
d moist upland woods unmanaged land

~

TOPOGRAPHIC CROSS-SECTIONS

A-A' --- Through Subsegments A and B
B-B' --- Across Subsegment C and Mill Park
C-C' -~- Across Subsegment C through pimnacle and pond

SPECIAL FEATURES -

1 wee Historic buildings at Smith's Mill

PHOTOGRAPHIC RECORD

Contact - Map
Photo Sheet Sheet
Number Description _ Number Reference
L . Weir at end of levee near Smith's Mill 1 1b
2 Wickecheoke floodway 1 "
3 Floodplain woods (note dense sugar maple 1 "
saplings, few larger trees)
4 Wickecheoke woods i AL
5 From pinnacle toward Delaware River 1 "
6 Subsegment D--general view of Smith's Mill 1 v
buildings
7 Spillway and floodplain at mouth of 1 1"
Wickecheoke '
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SEGMENT 2 VEGETATION DATA

SURSEGMENT A

Cover Type: Moistupland woods

Gurrent Land Use: Unmanagadland, hiking

Vepetation Data:

CANOPY UNDERSTORY SHRUB HERB
(Density-medium) {Density-medium) {Density-thick) (Density ~-medium)
Beech Ironwood Rhododendron Christmas fern
Tulip poplar Hemlock Spicebush Poison ivy
Red maple Beech Flowering dopwood Virginia creeper
Sugar maple Sycamore Hemlock Jewelweed
River birch Hickory Snakercot
Red oak ‘ Smartweed
White ash Aster
Black oak Dayflower
Red maple Japanese honeysuckle
Sugar maple Unknown grasses
Gill~over ~the ground
Violet
Brambles

Historic Disturbances: Partial flooding

Current Disturbances; Flooding, siltation, erosion, windthr ow

SURSEGMENT B
Cover Type: Delaware floodplain woods

Current Land Use: Unmanaged land, hiking

Vegetation Data:

CANOPY UNDERSTORY SHRUB HERB
[{Density-medium) {Density-medium) [(Density -thick} {Pensity-thin}
Sugar maple Sugar maple Witch hazel Unknown grasses
Slippery elm Poison ivy Spicebush Virginia creeper
HBeech Poison ivy Sedges

Sycamore Stinging nettle
Hickory Christmas fern
Red oak » Strawberry

White ash Jack-in-the-purlnit
Black oak Ragweed

Japanese honeysuckle

Poison ivy
Historic Disturbances: Flooding Jewelwaed

Gurrent Disturbances: Tlooding, siltatiop, erosion, windthrow

SUBSERMENT

Cover Type: Steep woods, pond, transitional communities

Vepetation Data:

CANOPRPY UNDERSTORY SHRUB HERD

{Density-varies) {Density-varvies) {ensily-varieas) {Dengity-varies)

Tulip poplar Flowering dogwood Spicebush Christmas fern

Red oak Red maple Flowering dopwood Japanese honevsuckla
White agh Tulip poplar Black cak Maple-leaved viburnumn
Y/hite oak Beoch Homlock Poisen ivy

Red maple Black chorry -~ Sassafras Lady fern

Black oal Hiaghorn sumac Blueberry Supar maple

Flemlock ' Tarvtarian honeysuckle Hickory

Bigtooth aspen Arrowwand Cinnamoen fern



CANOPY
Nack tocuat

Beech
Green ash
Sugar mapla

UNDERSTORY

Historic Disturbances; Grosion, excavation

Current Disturbances: Erosion

SUBSEGMENT D

Cover 'TXEE:: Parkland

SHRUR

Current Land Use: Hiking, {ishing, bicycling, picnicking, garden

Vegetation Data:

~

CANOFY UNDERSTORY
{Density - {Density-
Black walnut

White ash

Mimosa

Historic Disturbances; Flooding, trampling

SHRUB

{Density -

Lilac

Vitex spp.

Rose

Flowering dogwood

Current Disturbances: Trampling, {locding, mowing, cutting

SUBSEGMENT E
Gover Type: Thicket and hedgerow, railroad

Vegetation Data:

CANOPY

(Density -broken)
Sassafras
Ailanthus
Basswood

Black cherry
Slippery elm
American clm
Sitver maple

Green and white ash

UNDERSTORY

{Density-broken)

Flowering dogwond

Sassafrasg

Box elder

Black oak

Sugar maple

Red maple

American and
slippury elm

SHRUB

{Density ~rmedium)
Red cedar

Willow
Spaeckledalder
Biglooth aspen:
Fulip poplar
Greenbrier
Blacklocust

Red oak

HERB
Uvularia
Black locust
White oak
Hed cedar
Moss

Vetch
Yarrow
Duckwaed
Sedges
Ebony spleenwort
Yellow iris
Jewelweed
Blackberry

HERB

{Density-
Unknown grasses
Foxtailgrass

Red clover
Ragweed

Purple loosestrife
Jewelweed
Pokeweed

Evening primrose

HERDB
[Density-smadium)
Mullein

Foxtail grass
Yarrow
Brambles
Grasses

Grape

Sycamore
Poison ivy
Virginia creeper
Sedpes

Japanese honeysuckle

Butter ~and-epps
Queen-Anne's lace
Sheep sorrel
Hayscenled femn
Purple loogestrife
Greenbrier

Unaker ool

T’hlox




Historlc Disturbancea: Mowing, cutting, herbiciding

Current Disturbances:

SUBSEGMENT F

Cutting, herbiciding

Cover Type: Delaware River ficodplain, thicket andhedgerow

Current I,and Use: Unmanaged land, fishing, camping, hunting

Vegetation Data:

CANOPY UNDERSTORY
{Density-scattered) {(Density -None}
Box elder

Green ash
Silver maple
Slippery elm
American elm
Basswood
Sycamore
Black cherry

Historie Disturbances:

Flooding, levee

Current Disturbances: Flooding, campfires

kY)

SHRUB
{Density-thick)
Spicebush
Poison ivy
Silky dogwood
Buttonbush

HERB
{Density-thick)
Stinging nettle
Violet

Grape

Poison ivy
Japanese honeysuckle
Virginia creeper
Phlox

Sensitive fern
Grasses

Bog hemp
Burdock
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‘Segment 3

[T

LEVEE, OLDFIELD, AND RESIDENTIAL EDGE THROUGH STOCKTON

SEGMENT NARRATIVE

Segment 3 is composed of subsegments which wvary widely in vegetation and
character. On the right side is the levee which separates the Canal from the
Delaware River; the left side borders the town complex of Stockton. The railroad
runs pavallel to the Canal on the left side of the segment. (See the map on
Sheet la.)

The levee (Subsegment A) has natural Delaware River floodplain vegetation.
Basswood (Iilia americana), sycamore, and other species make a fairly thick
canopy cover at about 40 £t (12.2 m). The medium-dense umderstory contains
flowering dogwood, spicebush, and hackberry (Celtis occidentalig). The shrub
and herb layers are very sparse. Occasionally, breaks in the canopy allow the
shrub and herb layers to flourish: here, they form a thick, eye-level zone of
nettles, pokeweed, and spicebush. The original stone retaining wall of the levee
is intact, and those species on the higher, drier (better-drained) levee sides and
top include black oak, hickory, basswood, hackberry. At the base of the levee,
water~tolerant species (silver maple, buttonbush, spicebush, etc.) thrive.

The Park land which borders Stockton and the railroad corridor (Subsegments
C and D) includes scattered residential and commercial parcels of land. Several
open areas in Subsegment C are oldfields and landscaped open areas, including a
town park. The vegetation ranges from short thickets along the railroad (Subsegment
B) to a willow (Salix spp.) and river birch canopy along the Canal adjacent to
the town park (Subsegment C). The field survey team noted an 80 ft (24.4 m)
river birch at the Canal's edge, a specimen tree.

Southeast of Stockton is a very large, flat, very young successional oldfield
(Subsegment D) in which loosestrife, ragweed, Queen-Anne's lace, and daisies
(Chrysanthemwn spp.) predominate.

The levee forms a ready-made path along the Canal, Shade from the canopy
which lines most of the levee keeps the shrubs down and provides a pleasant
experience for pedestrians., The scattered residential and commercial areas on
the opposite side of the Canal are rarely noticed, and the overall feeling of the
area is relaxed and natural.

The levee on the right side of the Canal could be used as part of a path
system. Unlike the levee area in Segment 1, this portion is wide. Some clearing
of vegetation and grading would be needed to create an unimpeded path.

Access into Canal Corridor

The Canal is easily accessible from the pedestrian bridge at the lock
which begins Scgment 3 and from the highway bridge across the Delaware at Stockton.

Tbypath

The ﬁath on the levee side of the Canal (Subsegment A) is in good condition.
On the other side (Subsegments C and D}, the path is largely obliterated by vegetation.
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Ease of Passage on Canal

Passage on the Canal is hampered only by the lock at the beginning of the
segment.

Wildlife
No wnusual wildlife was observed in Segment 3.

Auditory Assessment

Infrequent noise from railroad traffic and light residential traffic in
and contiguous to Segment 3 are audible within the segment.

SUBSEGMENT A

Subsegment A is the levee which separates the Canal and the river. The
vegetation here varies. Typical floodplain species occur in the lower, wetter
portion. These floodplain species are mixed with basswood, and oak in the higher,
less flood-prone portion that comprises the levee structure. Basswood is
dominant, with a DBH of 6" (15 cm). The canopy 1is thick; the shrub and herb
layers, which include spicebush (dominant), various grasses, ferns, and vines,
are of medium density.

-The levee is an area which appears natural in character. A relatively
narrow strip of land, it buffers the Canal from the river. The physical impact
of the Canal is obvious in the contrast of gently natural contours and the
extremely sharp edge of parts of the levee structure.

Walking along the top of the levee provides excellent views of the floodplain,
river, and Canal all at once. The river provides a natural auditory background,
except for an occasional motorboat. Vegetation provides a nearly complete
visual buffer of the Canal. The thick canopy provides considerable shade.

Access into the subsegment is good; and with minimal clearing and grading
efforts, the path along the top of the levee could be improved to form part of
a pedestrian system.

Community Dynamics

On the levee, the floodplain woodland is only occasionally disturbed by
flood, and presence of seedlings and saplings of canopy species should ensure
its continuity. The area at the base of the levee is aFffected by more frequent
and severe flooding.

Management Recommendations

None
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SUBSEGMENT B

The railroad corridor (Subsegment B), which comprises about 75% of the
Segment 3 land bordering Stockton, contains the low drought-tolerant species
(in the ballast) and thicket/hedgerow community (at the edges) which
characterize the railroad corridor farther upstream (Segments 1 and 2).

Honeylocust (Gleditsa triacanthos) and tulip poplar are also found in the thin
canopy layer. '

Residential and commercial land uses in Stockton abut Subsegment B and
can be seen from the corridor. A park/playground in Subsegment C is also
adjacent and visible. (See Section A-A'.) Intermittent traffic noise 1is
audible from the railroad corridor, and railroad was still being used several
times a day at the time of the survey. Access into the subsegment is easy
from several roads which cross the tracks. (See the map on Sheet la.)

Community Dynamics

The railroad's management practices {(e.g., cutting, herbiciding) should
keep the herbaceous community and thicket/hedgerow in their current states.

Management Recommendations

None

SUBSEGMENT C

This subsegment comprises the area between the railroad corridor and the
Canal. Scattered, fairly new -residential areas, with some commercial and
institutional zones also, are within the boundary lines delineated by the Canal
Commission.

Subsegment C is bisected by the road which leads from Stockton to the
Delaware River Bridge, and several other paved roads run between and parallel
to the Canal and railroad through much of the subsegment.

Although there is residential property with ornamental plantings very near
the Canal, the State retains a narrow strip of the Canal bank (See Section B-B'.),
On this strip, natural vegetation forms a definite edge along the Canal. This
situation is most pronounced in the eastern (downstyeam) third of the segment,
below the road which divides the segment and lecads to the Stockton Bridge
across the Delaware.

This subsegment is generally flat, with minor topographic changes. The
vegetation is spotty, but thick where it occurs. A small park in the western
end of the subsegment is largely turf surrounded by a typical thicket community.
which included rubus species, pokeweed, nettles, and sumac (Khus spp.). In the
edge community of the Canal bank, there are a number of willows and river
birches, including a multi-stemmed specimen river birch 80 ft (24.4 m) high and
3 £t (1 m) in diameter at breast height.
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Little to no vegetative cover offers shade along passable pedestrianways
in Subsegment C. The narrow, dense edge community and close proximity to
residential property inhibits access to the Canal bank in many areas. In fact,
the path of least resistance often breaks visual contact with the Canal
completely. Traffic on the residential roads and infrequent railroad noise
are audible throughout Subsegment C.

Its proximity to Stockton, the availability of parking facilities, and
the ease of access to the Canal corridor from the Delaware bridge road make this
area valuable for consideration as a possible entranceway into the Canal park.
Facilities such as parking lots and canoe rental areas might be considered.

Community Dynamics

Residential land uses and management (e.g., mowing, cutting) control
much of the vegetation in Segment 3.

Management Recommendations

None

SUBSEGMENT D

Subsegment D is a very young successional oldfield. This area is a large,
flat, natural open space adjacent to the residential area in the eastern part
of Segment 3. It is bounded by the Canal to the south and by Route 29 to the north.
The railroad corridor (Subsegment B) passes through this area.

The predominant species are loosestrife, ragweed, Queen-Anne's lace,
and daisies. Red clover (Trifolium pratense) and bergamot were also observed.

This oldfield abuts the residential areas and paved road at the eastern
end of Subsegment C. A path extends from the end of the paved road well into
the field, and the vehicle tracks on this path contained water when observed, on
the day after a rainstorm. The field itself was dry. Because the field is
treeless, there is no shade, and in the summer the midday sun bakes the field
and anyone who is in it. However, the flowers are fragrant and their diversity
is subtle and pleasing to the eye. -

Because this is one of the few large, uniformly flat open areas, Subsegment
D should be considered for uses compatible with such qualities (i.e., parking,
playing fields, etc.). If the northern portion of the field were used, access
to the Canal would have to be provided through the railroad corridor and thicket.

Community Dynamics

This oldfield is unmanaged and should continue to develop through later
successional stages if left undisturbed.
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Management Recommendations

None
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CONTIGUOUS LAND USE

Contiguous Cover Type Land Use
Area
a residential trees single houses (with yards)
asphalt/concrete roadway commercial, industrial
b moist upland woods unmanaged land

TOPOGRAPHIC CROSS—SECTIONS

A-A' --~ Across park to river at Stockton
B-B' --- Residential area next to oldfield in Stockton

SPECIAL FEATURES

1 --~ Specimen river birch: multi-stemmed, 36" (80 cm) DBH, 80' (24.2 m)
tall

PHOTOGRAPHIC RECORD

Contact Map
Photo . Sheet Sheet
Number Description Number Reference
1 Adjacent residential. land use near 2 1b
Stockton :
2 Hedgerow trees in middle 6f oldfield 2 "
-3 Early successional oldfield, dotted with 2 n
wild flowers
4 Opening in floodplain woods, heavy cover of 2 "

grape vines
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SEGMENT 3 VEGETATION DATA

SUBSEGMENT A

Current I.and Use: Unmanaged land

Vepetation Data;

CANOPY
{Density-thick)
Basawood
Sycamore
Black walnut
Silver maple
Norway maple
Tulip poplar
Greenash
Hickory

Sugar maple
Black oak

Historic Disturbances:

Current Disturbances:

SUBSEGMENT B

UNDERSTORY
(Density - thiclk)}
Box elder
Black walnut
Hickory
Hackberry
Slippery elm
Staghorn sumac
Grape

Poison ivy

Flooding, levee

Flooding

Cover Type: Thicket and hedgerow, raiiroad

Current Land Use: Railroad
otrent -and se.

Vegetation Data:

CANCIPY
{Density-~thin)
Honeylocust
Tulip poplar
Sassafras
Adtanthus
Basswood
Black cherry
Slippery elm
American elm
Silver maple
Green and white
ash

UNDERSTORY
(Density -thin)

Flowering dogwood

Sassafras

Box elder

Black oak

Sugar maple

Red maple

American and slippery
elin

Historic Disturbances: Cutting, herbiciding

Current Disturbances: Cutting, herbiclding
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SHRUB

{Density -medium)

Staghorn sumac
Rasplerry
Spicebush
Mulberry

Box elder
Poison ivy
Privet

Rose
Buttonbush
Catalpa

SHRUB
{Ddensity -thick)
Silky dogwood
Black oak

Red cedar
Willow
Speckled alder
Bigtooth aspen
Tulip poplar
Greenbrier
Blacklocust
Red oak

HERB
{Density-medium)
Poison ivy

Unknown ferns
Virginia creeper
Unknown grasses
Smartweed

Phlox

Stinging nettle
Gill-over -the-ground
Pokeweed

Field horsetail
Japanese honeysuckle
Snakeroot

Sensitive fern
Christmas fern
Foxtail grass
Cinnamon fern

HERB

{Pensity -medinm)
Mullein

Foxtail grass
Yarrow

Brambles
Unknown grasses
(Grape

Sycamore

Poison jvy
Virginia creeper
Sedges

Japanese honeysuckle
Butter-and-epgs
Queen-Anne's lace
Sheep sorrel
Hayscented fern
Purpie looseatrife
Greenbrier
Snakeroot

Phlox




SUBSEGHENT C

Cover Types: Residential saplings

Current l.and Use: Single houses (with yards), commercial, institutional, road

Vepetation Data: -

CANOPFY UNDERSTORY SHRUB HERDB
{Density-rmedihm} {Density-medium) {Density -thin} {Density-thick)
Willow Flowering dogwood Staghorn sumac Jewelweed
River birch River birch Brambles Stnartweed
Silky dogwood Pokeweced
Staghorn sumac Prickly dewberry
Mulberry Nettles
Black locust Brambles
Historic Disturbances: Mowing, cutting, excavation
Current Disturbances: Mowing, cutting, excavation
SURSEGMENT 1 .
Cover Type: Successional oldfield
Current LandUse: Unmanaged land
Vegetation Data:
CANOPY UNDERSTORY SHRUB HERB
{Density-None} {Density -None) {Density -None) [(Density-thick)
Purple locsestrife
Bergamot
Ragweed

Queen-Anne's lace
Ox-~eyedaisy
Red clover

Historie Disturbances: Cropland

Current Disturbances: Trampling
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Segment 4

DELAWARE RIVER FLOODPLAIN WOODLAND AND FIELDS, STOCKTON RAILROAD BRIDGE
TO ROUTE 202 ABOVE LAMBERTVILLE

SEGMENT NARRATIVE

Segment 4 is a narrow 2-mile (3.2-km) corridor bounded by Route 29 and the
Delaware River, the railroad/Canal crossover south of Stockton, and the 202
Expressway bridge north of Lambertville. (See the map on Sheet la.) Communities
in Segment 4 include the Route 29 embankment (Subsegment A) which drops to the
Canal, the railroad (B),and the wooded floodplain falling to the River (C).
(See Section A-A'.) In the southern part of the segment the floodplain widens
into an oldfield (D) bisected by a mown pipeline right-of-way (E). Subsegment
F, a pasture, is at the end of Segment 4. A large traprock quarry to the left
of the segment, (Contiguous Land Use e) generates vibration, explosion noise,
and dust during working hours. Other quarry sites, now unused, indicate that
this segment has been a quarry area for a long time, The Canal Park could
capitalize on these sites to show the economic relationship between rock
quarrying and Canal commerce.

Other contiguous land uses include houses in the northern end of the
segment whose yards come down to the water's edge and a farm near the south
end (Special Feature 5). One drainage problem was observed; a 24 in. (61 cm)
diameter pipe (Special Feature 4) carrying waste or runoff from the quarry into
the Canal. This culvert has created a gravel bar downstream in the Canal. '

Along the embankment of Route 29, which borders the Canal Park on the
northeast, is Subsegment A, a ‘thicket/hedgerow of medium density. Hackberry,
black walnut, and white ash are dominant in the canopy and understory. A
gradient herb and shrub community occupies the bank.

In Segment 4, the railroad corridor (Subsegment B) resembles that of earlier
segments. (See Segment 1, Subsegment F.)} The thicket/hedgerow here, -with the
thicket of Subsegment A, buffers the other subsegments from traffic and residential
noises. Clumps of various types of fern along the corridor are points of
interest. The towpath has apparently been superseded by the railroad bed.

If the railroad is abandoned, this would be a good location for a hiking/bicycle
trail. '

Subsegment C is a floodplain woodland between the railroad and the
Delaware River in the first half of Segment 4. In this area, sycamore,
silver maple, and box elder are dominants; black walnut, sassafras, basswood, and
river birch are also present. Jewelweed, nettles, and spicebush are dominant
in the herb and shrub strata. Under breaks in the canopy, Joe-Pye-weed,
pokeweed, and wild flowers grow in dense clumps to a height of 6 feet (2 m).

In the last part of the segment, oldfield (Subsegment D) and pasture
(Subsegment F) replace the floodplain woodland between the railroad and the
Delaware. The mid-successional oldfield, with a dense herb growth (milkweed
dominant), has a scattering of trees and shrubs. Along the river bank is a
narrow community of sycamore, silver maple, and box elder similar to the
association noted in Subsegment C. A pipeline right-of-way (Subsegment E)
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bisects the oldfield. This right-of-way is mowed, and vegetation is limited
to grasses, vines, and the stumps of small woody plants. The pasture at the
south end of the segment could be developed for parking or recreational use.

A bridge over the Canal connects the quarry rail spur to the main railroad
and provides access to the railroad corridor (Subsegment B). The residential
areas at the beginning of the segment and the cemetery at the southern end
(Contiguous Land Use 1) provide access to Segment 4; however, extensive use of
these areas may raise questions of trespass.

For much of its length, the Canal is not shaded. The land uses in and
around the Canal Park in Segment 4 are varied, but the topography and vegetation
do not allow interesting views from the railroad corridor.

- Access into Canal Corridor

The Canal corridor can be reached easily from the Stockton railroad
bridge at the beginning of the segment and from the bridge near the farm, at
Special Feature 5. The sloping roadbank makes access from Route 29 difficult.

Tb@gath

The towpath has apparently been superseded by the railroad along the entire
length of the segment.

Ease of Passage on Canal

Passage along the Canal is clear throughout Segment 4.
Wildlife
Squirrels and a woodchuck were observed along Route 29.

Auditory Assessment

Passage of trains along the railroad in Segment 4 creates infrequent
noise. Traffic noise from Route 29 is intermittent and clearly audible in
Subsegments A and B, less so in other areas. Constant quarrying sounds can
be heard in the central portions of A and B, constant traffic along the
Route 202 bridge is audible in Subsegments D, E, and F.

SUBSEGMENT A

Extending the entire length of Segment 4, Subsegment A comprises the narrow,
sloping embankment between Route 29 and the Canal. This bank ranges in width
from 3 to 30 feet (I to 9 m); the roadway is between 4 and 15 feet (1.2 and 5 m)
above the Canal in this subsegment.
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At the beginning of the subsegment, the distance between Canal and roadway
is at its greatest in Segment 4. In this area, a medium-dense canopy covers
a jewelweed-nettle herb layer like that of the nearby floodplain (Subsegment C).
Along most of the subsegment, the medium-dense thicket/hedgerow on the roadbank
is composed of monospecific clusters of hackberry, black walnut, and white
ash.

Shrub and herb layers reflect the moisture gradient of the bank. Nearer the
Canal (lower on the bank) are elderberry, Tartarian honeysuckle, and poison
ivy. Species which are less water-tolerant--common milkweed (Asclepias spp.),
blackberry, red cedar, and sassafras--grow along the higher portions of the
bank.

Residential uses sometimes extend into the area included in this survey.
Chairs and swimming equipment were observed behind nearby houses and some
‘yards seemed to extend to the Canal edge. Litter and trash were observed along
the roadbank. Constant traffic along Route 29 can be heard throughout the
subsegment.

Community Dynamics

The community close to Route 29 is maintained by occasioﬁal trimming,
possible herbiciding, and traffic along the road. Vines (grape, poison ivy,
and honeysuckle) present a disturbance to the other plants, crowding or shading
them out.

Management Recommendations

Maintenance should include periodic removal of litter and trash and
clearing of vines.

SUBSEGMENT B

Still used twice daily, the railroad corridor {Subsegment B) manifests
the same types of herbaceous ballast and thicket/hedgerow edge communities
found in earlier segments. The tracks are sometimes separated from the Canal
by a traprock bank; in other places a square "hedge" of sassafras and silver
maple trimmed by passing trains divides the two corridors. One distinguishing
feature of this area is the many clumps of ferns growing in the ballast
on the sunny embankment next to the Canal--lady fern, sensitive fern, and
hayscented fern (Dennstaedtia punctilobula). In the ballast between the
rails grow many types of vines: Virginia creeper, dewberry (Rubus hispidus),
grape, and wild roses. Also in this low growth seedlings, sycamore and box
elder sprouts are occasionally found. Foxtail grass is very common,

On the top and sides of the embankment, black cherry, sugar maple, white

ash, sassafras (dominant), dogwood, basswood, and staghorn sumac comprise
understory and shrub layers of medium density.
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In areas where the slope of the embankment becomes less steep, trees are
higher and the understory and herb layers are more prominent. Just below the
railroad bridge at the beginning of the segment, in the 75-foot (23 m) space
between the Canal and the railroad; the hedgerow/thicket broadens to a stand of
black locust, silver maple, willow 50 to 60 feet (15-18 m) high, with a thick
herbaceous layer of jewelweed, vegetation typical of floodplain woods.

If the railroad is abandoned, the Canal Park could convert the corridor to
a foot or bike trail, Such a use would be particularly important in Segment 4,
where there is no path at present.

Community Dynamics

‘ The structures of the ballast and edge communities are maintained by
management practices, including the use of herbicides and cutting.

Management Recommendations

None

SUBSEGMENT C

Between the railroad and Delaware River lies Subsegment C, a Delaware
River floodplain woodland similar to those seen in Segments 1 (Subsegment B)
and 3 (Subsegment A). (See Section A-A'.) The sycamore/silver maple/box
elder association is occasionally interrupted by groves of black walnut,
sassafras, basswood, and river birch. In wooded areas, jewelweed, nettles,
and spicebush dominate herb and shrub strata. Small meadows of Joe-Pye-weed
(Bupatoriwn spp.), pokeweed, sunflowers, and evening primrose grow up to 6 ft
(2 m) tall in the canopy breaks. Clearings along the river are occasionally
carpeted in Japanese hop (Hwmilus japonicus). Grape, Japanese honeysuckle,
and poison ivy infest the shrub layer in many areas.

Thick undergrowth limits access to Subsegment C. Due to the periodic
flooding evidenced by debris, this area would be difficult to use for any but
passive activities or as a boating area. Tt acts as a visual and auditory
buffer between the Canal and the river, offering a sense of enclosure.

Community Dynamics

Barring severe disturbance, the woodland of Subsegment C should retain its
species composition and vegetational dynamics.

Management Recommendations

None
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SUBSEGMENT ]

Near the southeasteri end of Segment 4, the river and railroad/Canal
corridor are separated by 400 to 500 ft (122 to 152 M), and much of this wide
area is an oldfield (Subsegment D) entering a mid-successional stage. A few
trees (sycamore, white ash, box elder) and some shrubs (silky dogwood, box
elder, staghorn sumac, red cedar) stand out about 15 ft (Sm)} above the
thick mosaic of meadow herbs: Queen-Anne's lace, hyssops (Hyssops spp.),
goldenrod, bergamot, ragweed (dominant), milkweed, and wild roses. Poison
ivy is also abundant. Along the river is a 25 to 75 foot (7.6 to 22.9 m)
margin of sycamore, silver maple, and box elder thicket, broken in places.

The thickets along both river and railroad corridor protect the subsegment
and give it an isolated, undisturbed, quiet atmosphere.

The subsegment is traversed by a gas pipeline right-of-way (Subsegment E)
200 feet (61 m) wide.

Subsegment D, close to the Route 202 bridge over the Delaware, could
become a multi-use area for Canal and/or river activities, offering picnicking

space, dock facilities, and so on.

Community Dynamics

Woody vegetation will become more prominent as this field undergoes
succession.

Management Recommendations

None

SUBSEGMENT E

Subsegment E is the right-of-way for a gas pipeline. About 200 feet (61 m)
wide, this swath cuts through the middle of the oldfield (Subsegment D). At
the time of the survey, it had been recently mowed, and only the stumps of small
woody plants were evident. A thick carpet of grasses, brambles, Japanese
honeysuckle, poison ivy, and Virginia creeper makes up the herb layer.

Community Dynamics

Continued maintenance will keep Subsegment E in its current state.

Management Recommendations

None
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SUBSEGMENT F

Subsegment F, at the end of Segment 4, is pasture which slopes down toward
the river from the Canal and railroad corridors. At the foot of the railroad
bank is a marshy swale abundant in purple loosestrife, cattails (Typhus spp.),
iris, jewelweed, silky dogwood, and elderberry.

The massive 202 bridge, with its concomitant highway mnoise, stands in sharp
contrast to the otherwise rural character of this subsegment

Community Dynamics

Management practices (e.g., mowing, possible grazing) appear to have kept
this pasture in its current state. If they are discontinued, the pasture
should undergo succession.

Management Recommendations

None
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CONTIGUOUS LAND USE

Contiguous Cover Type - Land Use
Area
a residential trees passive uses
single houses (with yards)
b moist upland woods ' unmanaged land
c Piedmont floodplain unmanaged land
d moist upland woods , unmanaged land
e quarry industrial
£ moist upland woods unmanaged land
g Piedmont floodplain unmanaged land, hiking
h successional oldfield unmanaged land
i pasture agriculture, pasture
j successional oldfield unmanaged land
k landscaped open space utility corridor (cemetery)
1 landscaped open space road or highway

TOPOGRAPHIC CROSS—SECTIONS

A-A' -—- About % mile south of quarry

SPECIAL FEATURES

1 -—- View downriver to Route 202 bridge

2 - Concrete foundation next to quarry road, 3' (1 m) high
3 - Concrete foundations next to road, 12" (30 cm) high
4 --- Quarry

5 --- Farmhouse and bridge

PHOTOGRAPHIC RECORD

Contact Map
Photo Sheet Sheet
Number Description . , Number Reference
1 Route 29 and its proximity to Canal 1 ib
2 Canal, railroad corridor, and broken 1 "
floodplain woodland
3 Quarry buildings along Route 29 -1 "
4 Oldfield between railrecad and Delaware 1 "

River in southern part of segment
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Contact Map
Photo Sheet Sheet
Number Description Numbex Reference
5 Railroad and Canal corridor looking toward 1 1b
Route 202 bridge
6 Railroad and Canal association (note 1 "

intermittent edge vegetation and pruning by

railroad traffic)
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SEGMENT 4 VEGETATION DATA

SUBSEGMENT A

Cover Type:

CurrentLand Use: Unmanaged land, roador highwvay

Vegetation Data:

CANOPY
(Density-medium)
Norway maple (ra
Hackberry

White ash
Sangafras

Black cherry

Box elder

Black walnut
Tulip poplar

Higtoric Disturbances: Cutting, litter andtrash, excavation

Current Disturbances:

SUBSEGMENT B

re}

None

Thickel and hedgerow

UNDERSTORY

{Pensity-medium}

Hickory
American elm
River birch
Silver maple
Mulberry
Black cherry
Green ash
Slippery eim

Cover Type: Thicket andhedgerow, railroad

Current Land Use:
Vepetation Datar

CANOPY
{Density.None)

Railroad, hunting

UNDERSTORY
{Density-medium}

Silver maple
Black cherry
Sassafras
Slippery elm
White ash
Sugar maple
Black locust
Red cedar

Flowering dogwood

Basswood
Sycamore
Dogwood

Staghorn sumac

Willaw

SHRUB
{Densgity-thick)

Silky dogwoond
Elderberry

Red cedar

Cinnamon fern
Tartarian honeysuckle
Speckledalder

Willow

SHRUB
{Density-medium)
Elderberry
Staghorn sumac
Rose

Silky dogvwood
Prince's feather

Historic Disturbances: Cutting, excavation, dikes, dams, levees

Current Disturbances: Train

HERB
{Dengity-medium)
Jewelweed

Nettles

Wild gartic

Poison ivy
Blackberry
Jueen-Anne's face
Grape

Sunflower
Goldenrod
Greenbrier

Field horsetail
Butter-and-eggs
Japanese honeysuckie
Prince's feather
Evening primrose
Pokevead
Common morning glory
Carrion flower
Burdock
Unknovngrasses
Rough horsetail
Asparagus
Rapweed

Virginia creeper
Milkweed

HERB
{Density-thick)
Sycamore

Box elder
Fewelweed

Bog hemp
Blackberry
Sensitive fern
Virginia ereeper
Hayscented fern
Asparagus
Unknovn grasses
Foxtail grasas
Grape

Snakeroot
Japanese honeysuckle
Prickly devberry
Poigon ivy
indian hemp
Lady fern
Dewberry

Rose
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sumseaMent C

Cover Type: Delaware River floodplain

Current Land Use: Unmanaged land

Vegetation Data:

CANOPY
{Density ~thick)
S{lver maple
Blacklocust
River birch
Sycamore
Black walnut
Basswood

White ash
Box clder

Histeéric Disturbances:

Current Disturbances:

SUBSEGMENT D)

UNDERSTORY
{Density-thick)
Willow
Sassafras
Slippery elm
Green ash

Box elder

Flooding, siltation

Debris accumulation

Cover Type: Successional oldfield

Current Land Use: Unmanaged land

Vegetation Data:

CANOPY
{Density -thin)
Sycamore
White ash
Silver maple

Historic Disturbances;

Current Disturbances:

SUBSERMENT E

UNDERSTORY
{Density~thin)
Box elder

Flooding, cutting

Cover Type: Landscaped open space

Current Land Use: Utillty corridor

SHRUB
{Density-medium)
Staghorn sumac
Tartarian honeysuckle
Spicebush

Grasses

SHRUB
(Density-medium)
Silky dogwood
Red cedar

Rose

Staghorn sumac
Box elder
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HERB
{Density-thick}
Poison ivy
Jewelweed
Stinging nettle
Sedges

Evening primrose
Gill-over-the-ground
Pokeweead
Blackbexrry
Joe-Pye-weed
Ragweed
Sunilower
Unknown grasaes

Nettles

Japanes~ hop

Grape

Japanese honeysuckle

HERB
(Density~thick)
Goldenrod

Wild garlic
Poison ivy
Dayflower
ueen-Anne's lace
Grasses

Hyssops

Virginia creeper
Sunflower
Bergamot
Japanese honeysuckle
Yarrow

Ragweed

Grape

Dayflower

Prickly dewberry
Milkv ecd

Rose



Vepetation Data:

CANOPY UNDERSTORY
{Density-None) (Density-None}

Historic Disturbances: Cutting

Current Disturbances: Mowing

SUBSEGMENT F
Cover Type: Pasture
Current Land Use: Pasture
Vegetation Data:
CANOPY UNDERSTORY

{Density-None) {Density-None)

Historic Disturbances: Cutting, grazing, browsing

Current Disturbances: Trampling, mowing

(i}

SHRUDB
(Density-None)

SHRUB
{Density-None)

HERRB

{Densgity ~thick)
Grasses

Brambles

Japanese honeysuckle
Poison ivy

Virginia creeper

HERB
{Density-thick)
Unknown prasses
Purple loosestrife
Cattail

Iris

Jewelvw eed

Silky dogwood
Elderberry




Segment 5

FLOODPLAIN WOODLAND AND OPEN SPACES, TOWN COMPLEX OF LAMBERTVILLE

SEGMENT NARRATIVE

Segment 5 begins at the new Route 202 bridge and extends south 1%
miles (2.0 km) to Swan Creek in Lambertville. (See the map on Sheet 2a.)
Much of the natural floodplain woodland has given way to numerous other
land uses. These include a railroad corridor and residential, commercial,
and industrial uses. The segment terminates at a special feature, a
lock/sluice in an aqueduct under which flows Swan Creek.

The vegetation of the floodplain woodland of Subsegment C, which is
in the northwest section of Lambertville, is dominated by sycamore, silver
maple, and box elder. The canopy is thick and reaches a height of approx-
imately 60 feet (18.3 m). The shrub layer, very often dominated by
spicebush, is also thick. These dense upper layers limit the amount of
sunlight which can reach the ground, and as a consequence, the herb layer
is somewhat thin. Dominant herbs include violets (Viola spp.), jewelweed,
grasses, and numerous vines-- poison 1ivy, Japanese honeysuckle, and brambles.
A backwater channel extending north from the Delaware River penetrates this
woodland area and separates Lambertville from Holcombe Island.

Much of the floodplain vegetation within the state property lines is
altered because of present land use demands. For example, the management of
the vegetation within the railroad corridor (Subsegment B) keeps the
community in an early successional state. Stresses include periodic
railroad traffic and management practices such as cutting and herbiciding.
Typically, the railroad bed is occupied by low-growing weedy plants such as
mullein, butter-and-eggs, foxtail and other assorted grasses. The edges
of the corridor are occupied by hedgerow/thickets dominated by slippery
elm, sassafras, white and green ashes, and staghorn sumac. This intermittent
vegetation in the edge community often blocks the Canal or contiguous land
from view. Nonetheless, the railroad provides easy access to the Canal:
it closely parallels the Canal's right bank.

The narrow (3 ft, 1 m) community along most of the Canal's left bank
in Lambertville (Subsegment D) is a strip of managed vegetation. The
species composition is diverse, and the community is structurally accented
by intermittent hedgerows of mullein, mulberry (Morus spp.}, ailanthus,
box elder, and silver maple. This hedgerow both screensthe Canal from
adjacent residential, commercial, and industrial land parcels and provides
some shade to this otherwise exposed segment of the Canal. Beneath the
hedgerow is a thick herb layer which is kept low by management practices
(e.g., cutting). ~In its present form, vegetation does not hamper access
to the Canal from a footpath.

The floodplain woods is also bordered by a powerline right-of-way
which cuts across the Canal and railroad in the northern part of Segment 5.
An oldfield community dominated by grasses, vines such as Japanese hop,
and wildflowers (including jewelweed, goldenrod, and Queen-Anne's lace)
inhabits this right-of-way (Subsegment A). The subsegment roughly
parallels Alexauken Creek.
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Today, as during its period of peak utility, the Canal is an important
component of the town complex. It is presently used primarily for
recreation and appears to have been successfully integrated with present
land use needs. The Canal remains a useful and visually aesthetic asset
to Lambertville,

Access into Canal Corridor

Accessibility is excellent in Segment S. A path provides access on the
left; the railroad, on the right; and the canal corridor is served by
numerous roads.

Towpath
The path is mowed, maintained, and used for walking and biking.

Ease of Passage on the Canal

Passage on the Canal is hampered by the Lambertville lock/sluice
(at Special Feature 2, Sheet 2b).

Wildlife
Ducks were observed on the Canal.

Auditory Assessment

The segment is subject to continuous noise, both natural (water falling)
and man-related (sounds emanating from the town). Traffic, trains, and
boats in the contiguous areas create intermittent noise which is audible in
Segment 5.

SUBSEGMENT A

Subsegment A is an open area within the floodplain woods at the northern
end of Segment 5. This open area, which is approximately 150 feet (49.5 m)
wide, transects the Canal corridor. To the left {east) of the Canal, the
surveyed land follows Alexauken Creek; it lies inland farther west, on

Holcombe -Island.:

The vegetation closely resembles that of a low-growing early successional
oldfield. The community is canopy-free, with a very thin shrub layer of
isolated slippery elms. The herb layer, on the other hand, is very dense
and is dominated by Japanese hop. It also includes various grasses and
wildflowers including jewelweed, Queen~Anne's lace, and goldenrod. The
subsegment is apparently kept at its present successional stage by the
electric company's management practices.

Along the right of way, the edge community where the oldfield meets
the floodplain woods has a special character. Sun-loving early successional
woody species such as black locust, slippery elm, and staghorn sumac line
the edge. 62




When the Delaware River flow is high, the backwater channel which
extends from the southern part of the segment fills a depression in this
subsegment (see map). At the time of year (low flow) during which this study
was made the depression was dry. Evidence of flooding indicates, however, that

when the Delaware River floods, the backwater channel fills as far north as the
right-of-way portion.

No disturbances other than electric company's management practices
were observed. Some distant highway noise is slightly audible and the
waterfalls of a small nearby creek are detectable in some Iocations. The
low-growing vegetation and the linear character of the opening provide:
clear views across the Canal corridor. Access into the subsegment is
easily gained from the railroad on the right and the towpath on the left.

Community Dynamics

Management practices of the electric company hold this oldfield community
in check.

Management Recommendations

None

SUBSEGMENT B

Subsegment B covers the infrequently used railroad corridor which
parallels the Canal as it passes through Segment 5. Because the Canal
and railroad corridor lie so close to each other, it is likely that the
railroad bed occupies the old towpath. The Canal is easily seen and reached
from the railroad corridor along the entire length of the subsegment.

In most parts of Subsegment B, the community is similar in composition
and structure to that of the ballast and edge areas of the railroad corridor
in Segment 1 (Subsegment ¥). When the Canal bank nearly abuts the railbed
in Segment 5, Subsegment B, there is either extremely scarce vegetation in the
traprock bank br a narrow strip community like that described in Subsegment D
(this segment). :

Management practices associated with the railroad and adjacent land uses
(including small industrial and commercial parcels) control the vegetation
of the railroad corridor. No evidence of other disturbances was observed.
The railroad bed offers some interesting view opportunities, especially
where the tracks are elevated above the surrounding landscape.

Community Dymamics

The structures of the edge and ballast communities are maintained by
management practices, including the use of herbicides and cutting.

Management Recommendations

None
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SUBSEGMENT C

Subsegment C is floodplain woodland which lies to the left and right
of the Canal and railroad corridors in the northern part of Segment 5.
These wooded areas are similar in species composition and community
structure to the thick sycamore/silver maple/box elder association found

in Segment 1 (Subsegments A,B,C).

One. special feature of this woods community is the backwater channel
referred to in Subsegment A. The mouth of this backwater is navigable by
small boat, but the upper reaches are narrow and shallow. Flood debris
suggests that this channel absorbs the impact of high flow periods on the
Delaware by filling and overflowing into the adjacent floodplain woods.

The floodplain woods are easily reached from the railroad corridor.
Few man-related disturbances were observed. The tone here is natural and
quiet, except for occasional boating noise from the Delaware River. The
vegetation is thick and provides a good visual buffer from the industrial
uses close by. Good views from the bank of the Delaware enhance the
potential of this area for recreation.

The privately owned wooded land lying between the State boundary and
the Delaware River is property which might be considered for acquisition
for the Canal Park. This area, approximately 35 acres (14.1 hectares),
comprises the western half of Holcombe Island, which offers natural wooded
land along the river with high recreational potential. Only a small
(1-1.5 or 0.4 to 0.6 hectares) parcel is presently inhabited.

Community Dynamics

. The vegetation community of this Delaware River floodplain woodland
should retain its existing structure, given the present land uses and
flood regime.

Management Recommendations

None

SUBSEGMENT )

Subsegment D is a very narrow, flat strip two to three feet (0.6-1 m)
~wide along the left side of the Canal within Lambertville. The backyards
of residential and small commercial properties abut this narrow State-
owned buffer, and a well-trodden grass path separates Park from private
property. The path was observed to be used for biking, strolling, dog-
walking, and fishing. The Canal is intermittently screened by isolated
species and short hedgerows of medium density. The community includes
willow, mulberry, ailanthus, box elder, and silver maple. The remaining
vegetation is kept quite low by frequent maintenance (cutting and mowing).
In many locations the natural community is invaded by residential escapees
(e.g., lilac, mimosa). The herb layer is dense and diverse; it is dominated
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by smartweed (Polygonum pennsylvanicum), jewelweed, pokeweed, phlox
(Phlox spp.) and various vines including raspberries, dewberries, Virginia
creeper, and poison ivy. )

Sevgral pipes which enter the Canal were observed. These range from
5 to 24 inches (12 to 57.6 cm) and appear to carry storm runoff water.

At the end of the subsegment is a lock/sluice that passes over Swan
Creek. When observed, the sluice was discharging excess water directly
into the creek, creating a small waterfall that provides a positive visual
and auditory experience. A small wooden observation deck has been built
beside the sluice to allow passers-by to enjoy the sights and sounds of
the water.

The path along the Canal is easily reached and makes the Canal itself
readily accessible. Sounds of Lambertville are audible only as background noise.

Community Dynamics

Mowing and cutting retard successional growth in this hedgerow/thicket
community, which will retain its present structure if these practices are
continued.

Management Recommendations

None
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CONTIGUOUS LAND USE

Congiguous Cover Type . ... .. Land Use
Area
a residential saplings single houses, institutional,
commercial
b gravel/dirt roadway commercial
asphalt/concrete roadway
c gravel/dirt roadway industrial
asphalt/concrete roadway
d ] pasture single houses (with yards)
pasture, unmanaged land
e agricultural field tilled field (cropland)
gravel/dirt roadway road or highway
f ) Delaware River floodplain unmanaged land, fishing,
residential trees boating, single houses (with yards)
g gravel/dirt roadway industrial
parking lot
h residential trees single houses (with yards)
i landscaped open space road or highway
j flowing water (e.g., stream, recreation

canal, river)

TOPOGRAPHIC CROSS—SECTIONS

A-A' -- Northern edge of Lambertville village boundary
B-B! -~ Just north of Lambertville Bridge
SPECIAL FEATURES
1 --- Alexauken Creek passing under Canal south of 202 bridge
2 -w- Swan Creek passing under Canal south at Lambertville lock

PHOTOGRAPHIC RECORD

Contact Map
Photo Sheet Sheet
Number Description . Number Reference
1 Subsegment A--powerline right-of-way 2 2b
2 Railroad and contiguous residential land 2 "

use
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Contact Map
Photo Sheet Sheet
Number - Description Number Reference
3 Vista of Canal through Lambertville 2 2b
(looking north)
4 Vista of Canal through Lambertville 2 "

(looking south)

68




SEGMENT 5 VEGETATION DATA

SUBSEGMENT A

Cover Type: Successional oldfield

Current Land Use:  Utility corridor

Vegetation Data:

CANOPY
[Density-none)

UNDERSTORY
(Density-none)

Historic Disturbances: Flooding, siltation, cutting

Current Disturbances: Cutting, right-of-way

SUBSEGMENT B

Cover Type: Thicket andhedgerow

Current-LandUse: Railroad

Vegetation Data:

CANOPY UNDERSTORY
{Density-broken} {Pengity ~broken)
Sassafras Sassafras
American and Box elder
slippery elms Blackoak
Silver maple Red maple
Aitanthus American and
White and green slippery elms
ash Honeylocust
Tulip poplar
Black cherry '
Basswood

SHRUR
{Density-thin)
Slippery elm
Rose

Black lecuat
Staghorn sumac

SHRUB

{Density ~medium)
Raspberry

Red cedar
Willow

Tulip poplar
Speckled alder
Blacklocust

Red oak
Staghorn sumac -

Histeric Disturbances: Cutting, dikes, dams, levees, herbiciding

Current Disturbances: Cutting, herbiciding

SUBSEGMENT €

Cover Type: Delaware River floodplain

Current Land Use: Unmanagedland

Vegetation Data:

UNDERSTORY
{Pensity-thick}
Black locuat
Tullp poplar
River bivch
Ailanthus

CANOYY
{Density-thick)
American elm
River birch
Red oak

Black walnut
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SHRUR
{(Ideneity ~thick)
Pokeweod
Spicebush
Rosa

Grape

HERB
[Density.thick)
Jewelweed
Queen-Anne'slace
Unknown grasses
Goldenrod
Japanese hop

HERB
(Density-medium)
Milkweaed

Sedpes

Snakeroot

Mullein

Foxtail grass
Yarrow

Brambles

Grape

Sycamore

Poison ivy
Virginia creeper
Butter-and-eggs
Hayscented fern
Sheep sorrel
Unknown gragses
Purple loosestrife
Japanese honeysuckle
Phlox

HERRB

{Density -medium)
Jowelwoed
Stinping nettle
Dayflower
Sansgitive fern



Tulip poplar Box elder Allanthus Japanese honeysuckle

Black locust Mulberry Raspberry Ragwsed
Sycamore American and Blacklocust Gill-over~the -ground
Silver maple slippery elms Purple loosastrife Unknown grasses
Box elder Rough horsetail
Black oak Sheop sorrel
Hackberry Jack-in~the-pulpit
Sugar maple Smartweed

Snakeroot

Violset

Brambles

Bergamot

Christmas fern
Poison ivy
Virginia creepar
Unknown fern

Historic Disturbances: ¥Flooding, siltation

Current Disturbances: Flooding, siltation

SUBSEGMENT D

Cover Type: Thicketand hedgerow

Current Land Use: Hiking, fishing, boating, hicycling, passive use

Vegetation Data:

CANOPY UNDERSTCORY SHRUB . HERB

{Densgity -medium) {Density-medium} {Density-medium) {Density~thick)
White and green ash White and green ash Staghorn sumac Virginia cxeeper
Ailanthus Ailanthus Silky dogwood Pokewsed
Mulberry , Mulberry Rose Phlox

Sycamors Sycamore Lilac Raspberry

Box elder Box elder Mimosa Jewelwsad
Willow Willow Smartweed
Silver: maple Silver maple ) Butter-and-~eggs

Unknown grasses
Purple loosestrife
Evening primrosgas
Jueen-Anne's lace
Poison ivy

Sensitive fern

Common morning glory
Milkweed

Muilein

Dewberry

Historic Disturbances: Mowing, cutting

Current Disturbances: Trampling, sewer outlet, mowing, cutting

70



‘Segment 6

WOODLAND, HEDGEROW/THICKET, AND LANDSCAPED OPEN SPACE FROM LAMBERTVILLE LOCK
TO UPPER FERRY ROAD

SEGMENT NARRATIVE
Segment 6, a 9.5 mile (14 km) corridor, extends from Lambertville Lock to
Upper Ferry Road. (See the maps on Sheets 2a and 3a.} Much of the land
contiguous to the Canal is occupied by single-family homes. A quarry (Special
Feature 8) is also adjacent to the Canal Park. Route 29, a main transportatiun
artery, closely flanks the left side of the Canal; the railroad corridor
(Subsegment A) Tuns along the Canal's right bank between the Canal and the
Delaware River. Except for a small island (Subsegment D) in Lambertville
and a wide portion of floodplain woodland (Subsegment E) near the beginning
of the segment, the Canal Park in Segment 6 is fairly narrow. Near the
beginning of the segment, the river and the Canal are at roughly the same
elevation. Farther on where the river drops more rapidly than the Canal, the
Canal is at the top of a steep slope above the river floodplain. (Compare Sections
A-A' and C-C'.) . '
The . recently abandoned railroad (Subsegment A) has a bipartite community
similar to that described in Segment 1, Subsegment F. No towpath currently
exists in Segment 6; it has apparently been superseded by the railroad bed. On
‘a hot summer's day, there is little relief from the sun for anyone walking along
the tracks, as the hedgerow/thicket provides no appreciable shade. The walk is
‘monotonous, although it is relieved occasionally by breaks in the vegetation.
Through breaks on the right, one can see the Delaware River and Pennsylvania
shore. The hedgerow/thicket on the left side of the corridor is lower and less
dense, with frequent views of the Canal and the opposite bank.

Route 29 forms the eastern boundary of the Canal Park. The roadbank
-{Subsegment B) drops down to the Canal with varying degrees of slope. (See
sections.) In the places where it is close to level with the Canal, the
roadbank is often maintained by mowing. The steep (25-50%) slopes are wooded
and appear unmanaged. Walking along this side of the Canal is only possible in
the landscaped open areas. Where there are steep, wooded slopes, one is
forced to walk along the road shoulder, which is dangerous and nerve-wracking.
Just past Washington Crossing State Park, a short service road runs along the
left bank of the Canal at the foot of the Route 29 embankment. Along the same
stretch, the Canal has been cut through rock. This bare rock embankment
(Special Featuresl), which can be seen from the railroad corridor, is a marked
change from the vegetation-covered embankments of most of the Canal. At the
southern end of the segment (Special Feature 16) is a row of large red oaks
planted by the Daughters of the American Revolution in the 1920s.

Delaware River floodplain woodland is found in Subsegment E, which runs
-along the river in the first few miles of the segment (where the Canal and the
river are basically on the same level). Dominant canopy species here are
sycamore, silver maple, and box elder. A transitional mix which includes black
oak, tulip poplar, and ash can also be identified. A sewage treatment plant
is at the beginning of this subsegment (Contiguous Land Use c}.
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Where the area between river and railroad/Canal corridors widens and the
transition between woodland communities begins, there is a contiguous land use
(1) of special interest, an early successional oldfield owned by Public Service
Electric and Gas, The field is dominated by herbaceous plants of even height
(1% ft; 0.5 m), with foxtail grass, smartweed, and mumerous wildflowers (goldenrod,
evening primrose, ragweed, Qusen-Anne's lace) dominant. Ctusters of lcosestrife
and jewelweed also inhabit the field, and a few young red maple and box elder
saplings are interspersed with the herbs. There is a hedgerow surrounding a
swale which runs through the center of the field; no other canopy-height trees
are present. A dirt access road also traverses the field. Easily viewed from
the railroad corridor, this quiet piece of open space is large (50 to 63 acres;
20 to 25 hectares) and will develop woody species if it is not managed.

The steeper slopes between the Canal and the Delaware comprise'Subsegment
C. The moist upland woods of these slopes have white ash (12" or 106 cm DBH)
and tulip poplar (48" or 114 cm DBH) as canopy dominants.

The Canal itself and the gradient communities along both its edges are
Subsegment G. (See Glossary for definition of gradient commmnity,) The top of
the railroad corridor next to the Canal is occupied by a hedgerow/thicket
like that of Segment 1, Subsegment F. More herbaceous vegetation exists lower
on the bank: it includes such species as purple loosestrife, jewelweed
(Hemerocallis fulva), tearthumb (Polygonum spp.), smartweed, and sensitive fern,
which are more moisture-tolerant than herbs found in the higher, drier areas.

At the bottom of the gradient are aquatic species such as arrow-arum (Peltandra
virginica), duckweed, arrowhead (Sagittaria spp.), and marsh grass. Lock/sluices,
weirs, and other water-control apparatus are located in the Canal at Special
Features 1, 3, 4, 6, 7, 9, 10, and 12. Portage around these obstacles is easy

in most parts of Segment 6. Views are varied and interesting. The Canal is
largely unshaded, except in places where trees in nearby residential areas
(Contiguous Land Use a) offer canopy cover.

Subsegment D is a small island in Lambertville, at the beginning of the
segment. The island, partly State-owned, is boumded by the Caral and a Ioop
(jughandle) of the Canal. At the lower confluence, the Canal widens, forming a
large turning basin. A public playground (Special Feature 2} lies across the loop
to the north. Both the island and the playground were surveyed, although maps

-provided to the survey team indicated that only the Canal edges here are a part of
the Canal Park. The playground is mowed and maintained. The eastern portion of
the island is vegetated by species typically found in the Delaware River floodplain.
The thick canopy includes ash, silver maple, Norway maple (dcer platanoides),
sycamore, and the understory has black locust, ailanthus, and sassafras. The
shrub stratum is a thin layer of spicebush and elderberry and the herb stratum,
of medium density, is composed of grasses and violets. The rest of the island
is maintained as mowed open space and is traversed by a dirt path. A lockkeeper's
house and a fenced-off sluice gate are the only structures on the island. Access
to the island is easy by one-lane bridges at either end.

More than halfway along Segment 6 lies Washington Crossing State Park

(Special Feature 11). The Canal passes through a small section of the Park:
this area is designated as Subsegment F. Washington Crossing State Park is
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'landscaped and formal, with lawns, large trées, and other ornamental plantings.
A contrast to its unmanicured surroundings, the Park provides a welcome rest
area and picnicking facilities along the Canal bank.

Management recommendations, discussed more fully at the subsegment level,
include control of woody invaders along the abandoned stretches of the railroad,
the mowing of old pastures (if it is desired to keep these areas open), and
the prevention of dumping and motorbiking.

Access into Canal Corridor

, A number of bridges and roads along the segment provide access into the
Canal corridor.

Towpath
The path appears to have been superseded by the railroad bed.

Ease of Passage on Canal

Passage along the Canal is hampered by a skimming boom at Special Feature 1.

Wildlife
Ducks and a heron were observed on the Canai.

Auditory Assessment

The constant sound of falling water is present along the Canal/railroad/roadbank
corridor. Traffic noises on Route 29 can also be heard in adjacent subsegments.
The sewage treatment plant at the beginning of the segment can be heard in
Subsegment E and contiguous quarrying activity can be heard from Subsegments A,
B, and G. Boating on the Delaware is audible in Subsegments C and E.

SUBSEGMENT A

The railroad corridor (Subsegment A) runs alongside the Canal's right
bank, but at various distances in Segment 6. In some places, the tracks nearly
touch the Canal bank; in other areas, there is a narrow buffer of hedgerow/thicket
between the tracks and the Canal. For a short distance south of Lambertville,
the tracks are apparently used;in the rest of the segment, the railroad appears
to be abandoned. The vegetation and dynamics of the Segment 6 railroad corridor
are much the same as those déscribed in Segment 1, Subsegment F, except that the
tracks are somewhat overgrown in Segment 6. Of special note here were several

small (4" or 10 cm DBH) dead elms near the middle of the segment.
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Several points of interest add diversity to the largely monotonous:
hedgerow-bordered railroad. The hedgerow/thicket is only occasionally broken,
providing views of mearby quarrying, upland woods, oldfields, and other
contiguous land uses. Several striking vistas across the Delaware River to
Pennsylvania can be seen from spots where the railroad and the Canal are higher
than the river. The two most impressive views occur at the southern tip of
Lambertville (Special Feature 5), and at Washington Crossing State Park
(Subsegment F). '

At some locations, the thicket could be opened to increase. visual contact
with the river and improve the visual experience in the railroad corridor. Also,
small rest spots with drinking water (feasible near residential areas with
existing public water lines) could be provided for hikers, cyclists, and others
traveling along Segment 6.

Community Dynamics

In the area where the railroad is used, its use and management practices
control the vegetation. In abandoned sections, herbaceous and woody vegetation
is becoming established between the rails.

Manapement Recommendations

Clean vegetation from the railroad bed. If the railroad corridor is to be
used for biking and hiking the sooner it is paved, the fewer woody sprouts will
have be be removed.

SURSEGMENT B

The area between the edge of Route 29 and the Canal edge comprises
Subsegment B, which extends the entire length of the segment. The roadbank
displays several changes of topography along its length: in some places, it is
a wooded slope running steeply down from the road to the Canal; where the road and
Canal are at approximately equal elevation, it is a mowed strip containing rows
of mature trees. In places where the slope is not too severe, the highway
department apparently maintains the roadside, and where the slope is severe
(15+%), the natural vegetation is left intact.

The vegetation on the steeper slopes has characteristic moist upland
species, including black locust, black oak, and tulip poplar. The medium-
dense shrub layer includes Tartarian heneysuckle, mulberry, and rose. In the
areas which are maintained, there are monospecific rows of “street trees,"
including stretches of red oak and white ash. . Herbs in Subsegment B include
Virginia creeper, poison ivy, wild garlic (AZZiwn spp.), crown vetch (Coronilla
varia), yarrow, smartweed, ragweed, Queen-Anne's lace, hayscented fern, and
assorted grasses,

The general character of the subsegment, except in Lambertville and Titusville,
is rural. On the other side (east) of Route 29 are some large estates, particularly
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near the end of the segment. Just past Washington Crossing State Park is a
short dead-end service road. At the southern end of the subsegment is a row
of red oaks planted by the Daughters of the American Revoliution in the 1920s.
On the Canal side of the road, there is a stone marker noting the trees. An
extremely pleasant edge to the Canal, these oaks are planted in a row, 20 ft
(6 m) from center to center, and they stand 60 to 80 £t (18 to 24 m) high.

.......

The moist upland woods of this subsegment, which are not managed, should
remain stable.

Management Recommendations

None

- SUBSEGMENT (

Subsegment C is the transitional woodland community and moist upland woods
which occupy the bank of the Delaware River below Contiguous Land Use d, a short
riverside corridor not owned by the Park. 1In Segment 6, approximately the first
quarter of riverbank land is designated as Subsegment E, a floodplain woodland.

In Contiguous Land Use d the topography dictates a gradual change from floodplain
vegetation to moist upland woods. The transition continues in the beginning of
Subsegment C, as the topography continues to change, and when the slopes become

steep enough (soon after the beglnnlnc of the subsegment), the community becomes
a true upland woods.

In general, where floodplain woodland predominates (as in Subsegment E), the
land lying between the river and the Canal is flat; its slopes (if any) are
gentle. Moisture-tolerant species inhabit the floodplain. On the other hand,
where the land becomes steep-sloping and the Canal is high above and set back
from the river (Subsegment (), flooding is no longer a threat or a factor of
community dynamics. The vegetation does not have to cope with stresses such
as. scouring by flood waters or soils which remain damp for extended periods.
Black oak, red oak, and American beech are commonly associated with steeper
slopes and better drained soils. Many species (silver maple, box elder, river
birch) are found in both types of community, but the dominant species mix
differs. Sycamore, for example, a very common component of the floodplain
~woodland, is only an occasional component of the moist upland woods.

Typically, the moist upland woods has a dense canopy which may reach 70
~feet (231 m). Tulip poplar, white ash, black oak, white oak, and red oak are
common components. The understory members may include box elder, hackberry,
black cherry, sugar maple, Norway maple, and river birch. The shrub layer

may be any density and may have young black cherry, ash, and basswood, as well
as elderberry and dogwood, as dominants. The shady herb layer is often thin.
It includes poison ivy, Virginia creeper, jewelweed, and smartweed.
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_ The upland woods of Subsegment C run true to form for the most part. The
shrub layer is of medium density, with slippery elm, basswood, black cherry, and
elderberry. The herb layer is thick. Poison ivy is dominant, and raspberry (Rubus
oecidentalis), Jack-in-the pulpit, brambles, stinging nettle, groundnut (4dpios
americana), rough horsetail, and unknown grasses are found, as well as the other
herbs mentioned above. Much of this stable community is influenced by residential
land use. Such disturbances include management (e.g., pruning, cutting) for views
and river access, as well as the addition of ornamental species which have spread
from nearby residential planting.

Subsegment C has an undisturbed, shady, quiet, character. Noise of boats
on the river and distant auto traffic on Route 29 is very well buffered by the
vegetation. The railroad corridor (Subsegment A} provides access, as does the
road which runs along the river (and into the subsegment)} northeast of
‘Titusville. Some dumping (e.g., trash, building materials) was observed on the
sides of this road.

Long view to the Delaware River and Pemnsylvania shoreline are very
‘pleasant. Canoeists were observed portaging through the woods from the Canal
to the River. 1In addition, fishing, picnicking and biking were observed in
areas of Subsegment C.

Community Dymamics

The moist upland woods of Subsegment C should remain stable. Residential
.uses have kept the lower strata clear in some areas.

Management Recommendations

None

SUBSEGMENT 1)

A public playground lies on the mainland to the north of the Canal loop.
Subsegment D is a small island in Lambertville surrounded by the Canal and a short
Canal loop. The Canal forms a basin below its junction with the loop. '

The island has two types of vegetation communities. The eastern portion
{along the loop) is wooded. Species are typical of the Delaware River floodplain
woodland. The dominant canopy vegetation includes ash, silver maple, Norway maple,
and sycamore. Black locust, ailanthus, and sassafras are characteristic species
in the understory. The shrub layer (spicebush, elderberry) is quite thin, and
~the herb layer is mediuwm-dense, composed of grasses and violets.

The portion which abuts the Canal itself is mowed open space, as is the
playground. A dirt path runs through the grassed area. A.few isolated canopy-
height trees are also in this area, offering shade, but no impediments to the
views. Aquatic vegetation (e.g., arrow-arum) occupies spots along the Canal.
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A lock/sluice crosses the Canal. near the southern end of the island.

The island is accessible from the northern and southern ends by small
(one-lane) bridges over the bypass. Removed from the contiguous residential-
commercial land uses, this small (2 to 3 acres or about one hectare) parcel
is a good area for passive recreation. Fishing, swimming, motorbiking, and
strolling were observed. The area offers both sun and shade, as well as
nice views of the Canal, the Delaware River, and the Pemnnsylvania shore. The
Lambertville sewage treatment plant (Contiguocus Land Use c) is also visible.

The island and adjacent playground appear to be important recreational areas for
Lambertville residents and visitors. ‘

Communiﬁy Dynamics

This community is maintadined.

Management Recommendations

None

SUBSEGMENT E

Subsegment E is Delaware River floodplain woodland at the beginning of
Segment 6. The dominant sycamore/silver maple/box elder association of the
floodplain woodland is discussed in detail in Segment 1, Subsegments A, B, and
E. The shrub layer is medium-dense and includes spicebush and slippery elm.
The herb layer is also of medium density and includes many of the species
mentioned in Segment 1, Subsegment A. ’

Subsegment E is accessible from the railroad corridor and from roads
which service nearby land uses. A dirt road extends into the end of the
subsegment from the contiguous oldfield owned by Public Service Electric and
Gas and runs down to the river. It could be improved and used as an access
route for launching boats. Some litter was observed along this road. Other
disturbances (e.g., grazing and browsing by animals, trampling, and campfires)
were also noted.

Views of the river from Subsegment E are pleasant, and there is little
noise, except for natural sound and recreational activity on the Delaware.
Shade is abundant.

Community Dynamics

The woodland of Subsegment E should remain stable, given the present land
uses and flood regime.

Management Recomméndations

None
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SUBSEGMENT F

A portion of the Canal corridor (Subsegment F) passes through Washington
Crossing State Park, which fronts on the Delawaie River.. Subsegment F is bordered
by the George Washington Bridge, the Canal, and Route 29, and it can be reached

from nearby roads. Traffic on the bridge is intermittent and audible within
‘the subsegment,

A landscaped area, this subsegment has an almost urban atmosphere. The
land has been graded and contoured into a rather formal setting. Planting
consists of introduced ornamentals typically found in park design.

This area does not resemble most of the rest of the Canal corridor.
A smooth, finished appearance characterizes it. This urbanity provides a
refreshing contrast with the rural and relatively unmanaged land nearby.
Several commercial establishments adjacent to the bridge and the Park provide
refreshments or immediate provision needs for Canal travelers. Subsegment F
provides a natural resting place, an obvious zone of relaxation.

Community Dynamics

The Park is managed by the State.

Management Recommendations

None

SUBSEGMENT 6

Subsegment G comprises the embankments and the Canal as it rums 9.5 miles
(14 km) through Segment 6. The Canal is discussed as a2 separate subsegment here
because its banks comprise a gradient community for the first time. The composition
of this community follows moisture changes: species on the upper part of the
bank thrive in drier soils and those lower down prefer damp to saturated soils.

Throughout the segment, the Canal is very close to the railroad {on the right)
and Route 29 (on the left).

At the top of the right bank, bordering the railroad corridor, is a
hedgerow/thicket. Its composition is discussed in Subsegment A. The upper
slopes along the roadside (left bank of Canal) are either wooded strips along
steep slopes (with some upland species), woody, intermittent hedgerow/thicket,
or landscaped open space. (See Subsegment B.) Progressing down to the Canal,
the vegetation becomes more moisture-tolerant, and the herb layer becomes more
important. Vegetation along the Canal edge often includes purple loosestrife,
jewelweed, day lilies, tearthumb, smartweed, and sensitive fern. Less abundant
are buttonbush and elderberry. The gradient vegetation ends with aquatic
species {e.g., arrow-arum, duckweed, arrovhead, marsh grass) which occur in
thin ribbons or protruding clumps along the bank. These communities do not
block passage.on the Canal.
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The Canal also has several Special Features throughout this segment.
(See the maps on Sheets 2b and 3b.) A number of flood control weirs are
present, as well as lock/sluice structures which can be adjusted to control
flow. These locks hamper boat passage along the Canal, but portage is easy
in Segment 6. Otherwise, passage by water is-unhampered and offers views
of bank vegetation, nearby historic buildings, rock quarries, Washington
Crossing State Park, and other areas. Boat rental and supply facilities
are located in Titusville. In several locations, the Canal can be crossed
via auto and railroad bridges.

Disturbances are relatively few along this sunny stretch of the Canal.
Traffic along Route 29 does produce frequent noise, but the road is far
enough above and away from the Canal that noise is generally not a
disturbance. Several road runoff pipes which drain into the Canal were
observed, and there was some litter along the Canal.

- Community Dynamics

The Canal edge communities reflect the moisture gradient of the banks
and should remain stable if the current water level and flow persist.

Management Recommendations

None
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CONTIGUOUS LAND USE

Contiguous Covexr Type .. . Land Use
" Area’ B
a residential saplings single houses (with yards)
asphalt/concrete roadway commercial, road or highway
parking lot, buildings
gravel/dirt roadways
b moist upland woods managed woodland
residential trees unmanaged woodland
residential saplings
c buildings and tanks utility
d moist upland woods (transitional) unmanaged land, hiking
hunting, picnicking, camping,
. passive use
e gravel/dirt roadway commercial
asphalt/concrete roadway
parking lot, buildings
f agricultural field tilled field (cropland)
g gravel/dirt roadway industrial (quarry)
asphalt/concrete roadway
parking lot ,
h successional oldfield shrub swamp
i gravel/dirt roadway institutional
asphalt/concrete roadway
parking lot
k| pasture pasture
k asphalt/concrete roadway road or highway
landscaped open space .
1 successional oldfield utility corridor
unmanaged land
m landscaped open space unmanaged land
- recreation
TOPOGRAPHIC CROSS-SECTIONS
A-A' -—- TImmediately south of Lambertville
B-B' --- Approximately % distance between Goat Hill and Bell Mountain
C-C' --- Between Titusville and Washington Crossing State Park
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SPECIAL FEATURES

et
O WU P L

—
b

Rock ledges below Washington Crossing
Lambertville Island and playground
Lock/sluice at Lambertville Island
Water control device

Views of and across Delaware River
Water control device

Water control device

Rock quarry

Water control device

Water control device

Washington Crossing State Park
Lock/sluice at Washington Crossing

PHOTOGRAPHIC RECORD

Contact Map
Photo Sheet Sheet
Number Description Number Reference
1 Playground in Lambertville 3 Zb
2 Lambertville Island 3 "
3 Canal and Delaware River, separated by 3 "
Canal embankment
4 Railroad corridor and view across Delaware 3 "
River
5 Tree row and mowed grass near county line 3 "
6 Intermittent railroad edge thicket 1 "
7 Railroad; Canal, and steep bank to Delaware 3 "
River
8 Drainage pipes passing under railroad to
ditch along east edge of P S E § G oldfield 3 "
9 Near county workhouse, break in hedgerow 3 "
exposing rock face
10 Overgrown railroad corridor in close 1 "
proximity to Canal
11 Floodplain trees open, thick grape and 1 "
honeysuckle layer
12 Canal, road, and railroad parallel (note 3 "
relief relationship) ‘
13 River to left, floodplain woods open, rails 1 "o
overgrown, marginal aguatics
14 Near northern River Road bridge (note aquatics 1  3b
of gradient community)
15 Washingten Crossing State Park--foot bridge 2 "
crossing Route 29 and Canal
16 D. A, R. oaks planted along Route 29 south of 2 "
Scudders Falls
17 Road edge community near southern end of 2 "

segment

82



SEGMENT 6 VEGETATION DATA

SUBSEGMENT A

Cover Type: Thicket and hedgerow, railroad

Current Land Use; Unmanaged land, railroad

Vepetation Data:

CANOPY
{Density-thin)
American elm
Slippery elm
White ash
Greenash
Tulip poplar
Sycamore
Red.oak
Basswood
Black walnut
Silver maple
Honevlicocust
Red maple
Sugar maple
Blacklocust

UNDERSTORY
{Density~ thin)
Black cherry
Slippery elm
Red maple
Silver maple
Sugar maple
Box elder
American elm
White ach
Green ash
Catalpa
Sycamore

SHRUB
{Density-medium)
Staghorn sumac
Sassafras

Red cedar

Tutip poplar

" Red mapte

Box elder
Silky dogvood

Historic Disturbances: Culvert, cutting, earthworks, excavation

Current Disturbances: None

SUBSEGMENT B

Cover Type: Thicket andhedpgerow, landscaped Open space, moist upland woods

Current Land Use: Unmanaged land, road or highway

Vegetation Data:

CANOPY
(Density-thin}
Red oak
Catalpa
Slippery elm
White agh
Common alder
Black valnut
American elm
Black locust
Blaclk oalk
Tulip poplar

Historic Disturbances; Cutting,

Current Disturbances: Mowing

UNDERSTOQRY SHRUB

{Density.thin) {Density-medium)

Red oak Tartarian honeysuckle
Catalpa Miulberry

Slippery elm Rosge

White ash

Common alder -

Black walnut
American elm
Black locust
Plack aalk
Tulip poplar

excavation
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HERB
[Density~thick)
Queen-Anne's lace
Wild garlic
Sensitive fern
Milkweed
Brambles

Foxtail grass
Rose

Nightshade
Mullein

Common morning glory
Hayscented fern
Prickly devberry
Phlox

Unknovwn grasses
Purple loosestrife
Dayflover -
Japanese honeysuckle
Jewelveed
Pokeweed
Sunflower

Poison ivy
Virginia creaper
Snakeroot
Ragweed
Goldenrod

HERB

{Density -thick)
Wild garlic

Crown vetch
Virginia creeper .
Unknovn firasses
Smartweed
Dueen. Anne'slace
Hayscented fern
Japanese honeysuckle
Foison ivy -
Ragweed

Yarrow



SUBSEGMENT (

Cover Type: Delaware River floodplain, moist upland woods

Current Land Use: Unmanaged land, single housaes, road or highway, fishing, boating,

Vepetation Data:

CANOPY UNDERSTORY SHRURB
{Densgity-thick) {Density.thick} {Density-medium)
Tulip poplar Whiteash Basswood
White ash Box elder Stippery «lm
Black locust River birch Elderberry
Sycamore Supgar maple Black cherry
Biack oak Hackberry

Silver maple Beazch

Hackberry Black gum Sour gum)

White oal Sassafras

Greecn ash Black cherry

Basswood ) Norway maple

Red oak Black waknut

Swamp white oak Mulberry

Chestnut oak

Historic Disturbances: Fleooding, siltation

Current Disturbances: Debris accumulation, dumnping, mowing

SUBSEGMENT D

swimming

HERB
{Density-thick)
Virginia creeper
Jewelweed
Smartueed
Unknovn graseses
Brambles
Poison ivy
Raspberry
Jack-in-the-pulpit
Stinping nettle
Groundnut

Rough horsetail

Cover Type: Delaware River floodplain{sycamore, hackberry, walnut), thicket andhedgerow, landscaped

open space, gravel/dirt roadway

Current Land Use: Protectedarea (refuge, preserve, etc,)from cited sources, managed weoodland, swimming,

fishing, boating, bicycling, trail biking, passive use, picnicking

Vegetation Data:

CANOPY UNDERSTORY SHRUB

(Density-thick, {Density-thick, {Density-thin}
where wooded) where wooded) Spicebush

White ash Black locust Elderberry

Silver maple Ailanthus

Norway maple Sassafras

Sycamore

Black locust

Historic Disturbances: None

Current Disturbances: Trampling, mowing

SUBSEGMENT E

Cover Type: Delaware River floodplain (sycamore, hackberyy, walnut)

Current Land Use: Unmanaged land, hiking, fishing, hunting, passive use, picnicking

Vepgetation Data;

CANOPY UNDERSTORY SHRUB
{Dengity.thick) {Density-thick} {Denpity-medium)
Sycamore Box elder Spicebush
Tulip poplar Black focust Slippery elm
American elra River birch
Black walnut American clm
Silver maple
Box ¢lder
River birch
White ash

B4

HERB
(Density-medium)
Unknovngrasses
Viclet

HERB
{Densiiy-medium)
Jewelweed
Stinging aettle
Uhnknownpgrasses
Jack-in-the pulpit
Sensgitive fern
Violet

Day(lower
Unknovn fern
Smartweed
Snokeroot

Poison ivy
Brambles

Grape

Japanese hop




Historie Disturbances: Flooding -

Current Disturbances: Trampling, cutting, grazing, browsing, dumplag, carop firds

SUBSEGMENT
Cover Type: Delaware Hiver floodplain (sycamore, hackberry, walnut), landscapedopen space

Curvent Land Use: Protected area [refuge, preserve, etc,} fromcited sources, managed woodland, hiking,
fishing, passive use, picnicking

Vegetation Data:

CANOPY UNDERSTORY SHRUDB HERB
{Density-broken} (Density-broken) {Density-broken) {Density -thick)
Ornamental trees Ornamental trees Ornamental shrubs Unknown grasges

Historic Disturbances: Flooding, mowing, cutting

Current Disturbances: Mowing, cutting

SUBSEGMENT G
Cover Type: Flowing water {e.g., stream, canal, river)

Current Land Use: Swimming, fishing, boating, passive use

Vepetation Data;

CANGCPY UNDERSTORY SHRUB HERDB
{Density- ‘none} {Density-none) {Density-thin) (Density -thick)
None None Buttonbush Loosestrile, purple
Elderberry Jewelweed
Day 1lily
Tearthumb
Smartweed

Sensitive fern
Unknown grasses:

) . . . ) Arrow-arum
Historic Disturbances: Siltation, culvert, excavation Duckweed

Arrowvhead

Current Disturbances: Siltation, culvert, mowing, cutting, litter and trash
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Segment 7

THICKET/HEDGEROW FROM UPPER FERRY ROAD TO LOWER FERRY ROAD

SEGMENT NARRATIVE

Segment 7 extends for a distance of 1% miles (2.4 km) between Upper Ferry
Road and Lower Ferry Road. {See the map on Sheet 4a.) It is a very narrow
corridor, comprising only the Canal and its edges {(Subsegment A) and the railroad
corridor (Subsegment B}. Where the railroad edge thicket meets contiguous
upland woods, a few moist upland species, including tulip poplar and pin oak
(Quercus palustris), have begun to colonize the thicket.

On the left bank of the Canal is a woodland extending to the Canal edge.
Species here include staghorn sumac, ash, black locust, and tulip poplar. In
areas where the railroad and Canal are separated by more than about 15 feet
(about 5 m}, a similar woodland covers the right bank. In several places, the
canopy of each bank meets and completely shades the Canal. One such place is
adjacent to a stone-cutting establishment (Special Feature 1)} that lies between
the Canal and the railroad. Cut stone is stored along the Canal and an
access road serves the storage area. This use has apparently disturbed the
vegetation, causing a break in the canopy. Thicket has grown up in some places
around the stoneyard.

The dynamics of this area are controlled by the Canal and the railroad.
The strong Canal current generally prohibits the invasion of aquatics, except
in a few relatively sheltered areas. Purple loosestrife and arrow-arum inhabit
the Canal edges, and duckweed is occasionally seen in the water. Although the
Tailroad has been abandoned, past management practices f{e.g., cutting, herbiciding)
and disturbances caused by passing trains have affected the vegetation.
Grasses, vines, and woody sprouts are becoming established in the ballast now,
however, and some have reached heights of up to 6 feet (2 m).

The general character of this sepment is ryural. However, construction of
several multi-family housing units was observed adjacent to the existing
apartment complex on the right side of the Canal (Contiguous Land Use m). 1f
additional development occurs, the rural character here would be changed.

Single residential homes were observed, but the thick vegetation that -
consistently borders the left side of the Canal is an effective visual buffer.
At the end of the segment (Lower Ferry Road), there is an unusual and interesting
feature (Special Feature 3). Fourteen concrete pipes (3 ft or 1 m in diameter)
carry Gold Run under the Canal. Creck water first passes over a weir, then
passes under the Canal through the pipes and discharges onto a concrete base,
causing fourteen miniature waterfalls. The Canal can be crossed by means of
a timber railroad bridge (Special Feature 2) near the end of the segment. .

“The railroad corridor offers few pleasing views (in fact, the most
satisfying visual experiences are often found where the railroad is farthest
from the Canal). The left side of the Canal is generally impassable due to
thick vegetation, but it offers more interesting views.
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Access into Candl Corridor

The Canal is accessible at both ends, from Upper Ferry and Lower Ferry
Roads.

‘Towpath
The towpath appears to have been superseded by the railroad bed.

Ease of Passage on Canal

Except for the bridge at Upper Ferry Road , passage on the Canal is clear
throughout Segment 7.
Wildljife

No unusual wildlife was observed.

Auditory Assessment

Traffic on Wilburtha Road and infrequent railroad traffic on the trestle
bridge near the end of the segment can be heard in adjacent areas of Segment
7. 'The creek and waterfall (Special Feature 3} have a pleasant natural sound.

SUBSEGMENT A

The Canal banks (Subsegment A) present two very different land and vegetation
types. The left bank is characterized by upland species such as staghorn sumac,
ash, black locust, and tulip poplar. The trees extend right to the Canal edge
and the canopy shades the left side of the Canal for nearly the entire segment.
From the bank, the land rises sharnly to heights varying from 20 to 40 feet
{6 to 12 m) above the Canal.

The right bank of the Canal is canopy-free except for a few spots where
the railroad veers away from the €anal and the moist upland woods species
have established themselves, shading the Canal. ‘The right bank has purple
loosestrife and arrow-arum at the water's edge, with occasional duckweed
patches on the water.

The Canal itself provides the most pleasant sensory experience in the entire
segment. The areas in which the canopy closes over the Canal provide shade
and a feeling of enclosure. Canoeing there would be a ride over black water
through a tunnel of leaves. The Canal is accessible from Upper and Lower Ferry
‘Roads and at Wilburtha Road. - :

Community Dynamics

The current keeps the Canal largely free of vegetation. Edge communities
appear stable and should continue to be so.
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Management Recommenddtions

None

SUBSEGMENT B

Subsegment B is the abandoned railroad corridor. For much of the subsegment
there is a siding a foot or two lower than the main line, on the side away
from the Canal. An intermittent thicket of ash, tulip poplar, black locust, and
sumac separates the railroad from the Canal. Near Wilburtha Road, this strip

is wider and is semi-wooded. Part of this wider section is used as a sorting
area for a stoneyard. ‘

The right side of the railroad embankment is covered by a thicket of
black cherry, sumac, red maple, and pin oak as high as fifty feet. Virginia
creeper and grape extend from this thicket to cover the tracks,

The ballast and rails are being overgrown by grasses and vines, and
sprouts of sycamore, box elder, and pin oak are coming up on both -sides. .

Community Dynamics

The abandonment of the railroad has allowed the surrounding moist upland
vegetation to begin to establish itself in the corridor. If not kept clear,
the railroad will eventually become completely reclaimed by vegetation,
making development of a pedestrianway more difficult.

Management Recommendations

Clear vegetation from the railroad bed. If the railroad is to be used
for biking and hiking, the sooner it is paved, the fewer woody sprouts will
have to be removed. Allow the thicket to grow up and shield the passersby
from new apartments.
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Segment 7

Section
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CONTIGUOUS LAND USE

Contiguous Cover Type 7 e Land- Use
R
a residential trees single houses (with yards)
b moist upland woods unmanaged land
wooded swamp
¢ residential single houses (with yards)
d wooded swamp unmanaged land
e successional oldfield unmanaged land
£ Delaware River floodplain unmanaged land
g other excavation
h residential saplings single houses (with yards)
i thicket and hedgerow unmanaged land
- successional oldfield
i wooded swamp unmanaged land
k residential trees single houses (with yards)
1 gravel/dirt roadway commercial
m residential saplings garden apartments
n successional oldfield unmanaged land
o wooded swamp unmanaged land
P residential trees single houses (with yards)

TOPOGRAPHIC CROSS-SECTIONS

A-A' -—— Y% mile southeast of Wilburtha Road

SPECIAL FEATURES

1 --- Stoneyard between Canal and railroad
2 - Bridge across Canal :
3 —-- 14-pipe weir provides noise of tumbling water under railroad,

interesting scenic point

PHOTOGRAPHIC RECORD

Contact Map
Photo Sheet Sheet
Number Description ' Number Reference
1 Railroad corridor near stoneéyard (note 3 4b

adjacent residential land use)
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Contact Map
Photo Shect Sheet
Number Description - Number Reference
2 Canal flanked by lush tree vegetation 3 ‘ 4b

on left, slightly overgrown railroad bed on
right, and bridges downstream near Lower Ferry
Road

92



SEGMENT 7 VEGETATION DATA

SUBSEGMENT A

Cover Type; Flowing water, molat upland woods

Current Land Use: Boating, protected area(refuge, prescrve, ete,} from cited sources

Vegetation Data:

CANOPY
{Density -thick)
White ash
Black locust
Tulip poplar
Pin oak

Historic Disturbances: Earthworks, cutting, excavation

Current Disturbances; None

SUBSEGMENT B

Cover Typer Thicket and hedgerow,

UNDERSTORY
{Density-thick)
White ash
Blackliocust
Tuiip poplar
Pin oak

railroad

Current Land Use: Unmanagedland

Vegetation Data:

CANOPY
(Density- None}
None

UNDERSTORY
{Density-~medium}
Black cherry
White ash

Tulip poplar
Black locust

Historic Disturbances: Earthworks, excavation

Current Disturbances: Trampling, litter and trash, dumping
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SHRUB

{Denaity- madium)
Staghorn sumac
Tulip poplar

SHRUB

(Density- medium)
Sumac

Black cherry

Pin oak

Red maple

Box elder

HERD
{Density~thin)
Arrov-arum
Duckveed

Purple loosesatrife

HERB
(Density - thick}
Virginia creeper

Japanese honeysuckle

Purple loosestrife
Prickly dewberry
Unlknown grasses
Grape

Sycamore






Segment 8

GRADIENT COMMUNITY AND THICKET/HEDGEROW FROM LOWER FERRY ROAD TO OLD ROSE STREET

SEGMENT NARRATIVE

Segment 8 is a 4-mile (6.4 km) corridor which passes through the City of
Trenton, beginning at Lower Ferry Road and ending at 01d Rose Street, where the
Canal enters a culvert under a section of Route 1. (See the map on Sheet 4a.)
Subsegment A comprises the Canal vegetation at the end of the segment, where
the Canal flows between concrete retaining walls. Where the bank is natural
(through much of the segment), the Canal and edge vegetation form Subsegment B.
Subsegment C is the railroad corridor, which flanks the Canal on the right
for most of the segment. Because the Canal property is uniformly narrow in
Segment 8, a description of the corridor alone would not convey the character
of the areas through which the Canal flows. Therefore, narrative for this
segment describes in greater detail than usual the areas contiguous to the
Canal.

In Subsegment A, concrete retaining walls and chain link fencing isolate
the Canal from its surroundings. Because the banks are vertical walls, there
is no place within this corridor for plants to become established, although
underwater grasses in the Canal are thick enough to require periodic removal
by maintenance crews. Litter is evident both in and near the Canal. There is
no shading of the Canal in this subsegment, which has little to offer in the
way of positive visual attributes. Loud highway noise further detracts
from this area. Less stringent management and more selective cutting, which
would allow the establishment and expansion of species present in contiguous
areas, could result in a landscape which provides better views and relief
from the sun. Noise from the nearby highways could be buffered and 2 more
pleasing experience could be achieved.

" In Subsegment B, the Canal is bordered by a sloping bank. Vegetation has
become established according to a moisture gradient. Submergent and emergent
aquatics (duckweed and arrowhead) give way to typical streambank vegetation,
predominantly purple loosestrife and sensitive fern. A chain link fence
borders much of the Canal here, separating it from its surroundings. Where
breaks in the canopy of contiguous areas admit sufficient light, vines enmesh
the fence,

The railroad community, Subsegment C, is characteristically a community
of low-growing herbs and thicket/hedgerow. From the beginning of the segment
to Sullivan Way, the same overgrown conditions exist as in Segment 7,
Subsegment B. Farther on the subsegment, the railroad appears to be used,
and shrubs and saplings closely bordering the tracks have been pruned (either
by passing trains or as part of a maintenance program)- and are short and multi-
stemmed. The corridor is essentially 2 barren strip closely wedged between
the Canal and the properties backing up to the railroad right-of-way. Visually,
it serves to widen the Canal corridor. Because there are few
trees to shade the Canal, more lush bank and aquatic vegetation can develop
than on the shaded portions of the opposite bank. The herb layer is diverse,
including dominant Japanese honeysuckle, Virginia creeper, ragweed, Queen-
Amne's lace, evening primrose, goldenrod, and unknown grasses, and many other
species.
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CONTIGUOUS LAND USES

Land uses contiguous to the Canal largely define the character of the Canal
corridor. Landscaped open spaces include the Trenton Country Club golf course
and Cadwalader Park in Trenton. There are two aqueducts (Sections A-A') through
which the Canal passes: one at Sullivan Way (Special Feature 1) and one at
Parkside Avenue (Special Feature 2). Residential uses contiguous to the Canal
in Segment 8 are designated as multi-family (row houses and garden apartments);
single-family, medium density; single-family, low density, older residences,
often in a 'wooded" setting. Industrial uses and areas where commercial and
residential land uses mingle are present in the latter part of the segment.

At the beginning of the segment, the Trenton Country Club golf course
(Contiguous Land Use f) lies along both sides of the Canal. (See Section A-AT )
A planted grove of large trees (ash and black locust) borders the Canal here
but does not block the view of the open landscaped greens beyond.

Low density, single-family houses (d) with copious residential plantings
abut the golf course. The Canal is elevated above them and is visible only
intermittently. Canopy trees screen the Canal, giving it a sense of enclosure
and filtering out some of the urban sounds.

The multi-family residential area (e), on the right side of the Canal
after the Sullivan Way aqueduct, has an urban character. It includes rowhouses
and 3-to 4-story apartments with landscaped grounds. Plantings consist mostly
of shrubbery, with only a few trees. The long view from the Canal is generally
restricted by the buildings, even though the Canal is at a higher elevation.

An intermittent thicket screens the Canal corridor, but one is generally very
much aware of the urban surroundings.

Landscaped open space (c) and Cadwalader Park are across the Canal from
the multi~family dwellings. Here, large trees form an intermittent canopy
over manicured lawn. There are some dense groves of red maple, black locust,
sassafras, slippery elm, and Norway maple along the Canal. (See Appendix.)
The Trenton Leaf Dump, a play area, and parking space are in an area adjacent
to the Canal. There is an old canoce landing on the Canal at the end of the
Park. Where the Canal passes through the Parkside Avenue aqueduct, the elevation
difference and the wooded thicket bordering the Park sometimes obscure the view
of the Park from the Canal.

After Cadwalader Park, between Parkside Avenue and the vicinity of
Hermitage Avenue on the left side of the Canal, is a high wooded slope which
drops steeply to the Canal edge. Large upland trees, principally black oak,
form a dense canopy, with willow on the lower portion of the slope, overhanging
the water. Children playing on some fallen trees by the water's edge indicates
that although the slope is steep, access to the Canal is possible through this
woods. Low density, single-family houses (d} are in this area and across the

--Canal. (See Section B-B'.)

At about this point, where the Canal begins to follow a bending course
through Trenton, the vailroad crosses the Canal and does not parallel it again
until the very end of the segment. Much of the land to the right of the Canal
‘here has been earmarked by Trenton for redevelopment. Land use is mixed
commercial and residential.
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In the residential areas (b) are medium density, single-family dwellings
whose backyards face directly on the Canal. Where residential and commercial
areas mix, the vegetation consists of intermittent thickets of sumac and
ailanthus, with scattered low-growing herbaceous material such as ragweed and
mullein. (See Section C-C'.) Industrial areas (h) bordering the Canal exhibit
the same type of community. In the more pleasant medium-density residential
uses, a gravel and dirt voadway runs between the backyards and the Canal, and
cool, shady groves of beech, sweetgum (Liquidambar styraciflua), and honeylocust
partially shade the Canal in some of these areas,

To the left of the Canal, just past its first major bend, is a triangular
area of landscaped woods (Special Feature 3). Another Special Feature is a
spot at North Broad Street (Special Feature 4) from which the Trenton Battle
Monument can be viewed. :

Access into Canal Corridor

Access and pedestrian passage along the Canal are mostly easy along one
side or the other, with the railroad tracks, footpaths, and small roadways
allowing easy walking. Along portions of the left side of the Canal, passage
is impossible due to steep slopes. In some places, fences or low bridge
supports must be scaled. '

Toggath

The towpath appears to have been superseded by the railroad bed in Segment
8. In some places, paths parallel the Canal on the left bank; in other areas,
the bank is steep and impassable.

Fase of Passage on the Canal

Low bridges impede passage on the Canal in the latter half of the segment.
Wildlife

No unusual wildlife was observed in Segment 8. In general, Segment 8 does
not provide a good habitat. '

‘Auditory Assessnent

_ The beginning of the segment is fairly quiet, but constant traffic noise
becomes increasingly audible, particularly in Subsegments C (in the latter part of
the segment) and A, A factory in Contiguous Land Usé N also gemerates noise.
After Sullivan Way, railroad traffic is noisy.

SUBSEGMENT A

Subsegment A is the Canal and its concrete retaining wall in the urban
area (a) at the end of the segment. Subsegment A is bounded by noisy highways
and paralleled by a railroad right-of-way (Subsegment C). Concrete retaining

walls, cyclone fences, and a strict management regime inhibit vegetation and
public use in this subsegment.
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The Canal supports a thick growth of unknown aquatic grass, which is
periodically cleared and removed by maintenance crews. Otherwise, except
for a few hardy plants growing from cracks in the concrete, the narrow corrvidor
is barren of vegetation.

The adjacent property, a railroad and highway right-of-way, is managed
by severe pruning and cutting and perhaps by herbiciding also. Multi-stemmed
saplings and shrubs in these adjacent areas include red maple, Norway maple,
box elder, American and slippery elm, and mulberry. The mowed area has assorted
grasses, along with a multitude of herbs typical of dry, sunny locations.

Several people were using the areas adjacent to Subsegment A to exercise
their dogs and a few people appeared to be using it as a short-cut route. No
other activities were observed,

Community Dynamics

The concrete bank prevents growth of vegetation in Subsegment A.

Management Recommendations

If a more natural environment is desired, selectively maintain vegetation
along the top of the concrete bank.

SUBSEGMENT B

Subsegment B comprises the Canal and its sioping embankments along the initial
part of Segment 8. These banks have a luxuriant growth of emergent aquatics
and typical streambank vegetation. The community follows a moisture gradient.
The aquatics most commonly found are duckweed and arrowvhead, but halberd-leaf
tearthumb (Polygonun arifolium), arrow-arum, and blue flag iris (Irig versicolor)
were also observed. Moisture-loving and moisture-tolerant vines and herbs
covering the upper portion of the bank include the dominant purple loosestrife
and sensitive fern, along with jewelweed, smartweed, dayflower, nightshade (Solanwn
nigrwn), Japanese honeysuckle, sunflower, dodder (Cuscuta gronovii), oxalis
Oxalis spp.), and pokeweed. Mulberry and silver -maple at shrub height occur
sporadically in Subsegment B and contiguous areas, as well as elms, ash, maple,
sycamore, ailanthus, and willow of canopy and understory height. These species,
along with pin oak, occasionally overhang the Canal, providing shade.

Despite the chain link fence which often separates Canal property from
adjacent areas, debris, litter, and trash have accumulated in Subsegment B.

Community Dyriamics

If the Canal remains open to the sun, aquatic vegetation should continue
to thrive.

Management Recommendations

Clean up litter, trash, and debris.
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SUBSEGMENT C

The railroad closely parallels the Canal for most of its length. However,
the Canal and the railroad separate just after the factory at h and do not’
rejoin until near the end of the segment.

In general, the species found along the railroad are similar to those
described in Segment 1, Subsegment F. The herb layer is more diverse, however.
Japanese honeysuckle, Virginia creeper, ragweed, Queen-Anne's lace, evening primrose,
goldenrod, and unknown grasses are dominant. English plantain, red clover,
dandelion (Taraxacum officinale), butter-and-eggs, aster, milkweed, and common
morning glory (Impomoca purpurea) are among the wildflowers present. The herb
stratum in Subsegment F also includes Indian hemp (Apoeynum cannabinum), chicory
(Cichorium intybus), burdock (Aretiwm spp.), heal-all (Prunella vulgaris), Japanese
snakeroot, Japanese hop, and foxtail grass. Blackberry, groundnut, and poison ivy
were observed among the vines; and many of the species present in Subsegment B
were also noted here. '

At the beginning of the segment, up to Sullivan Way, the railroad corridor
appears to be unused and 1s becoming overgrown, as it is in Segment 7. The
eastern portion of the tracks seems to be in use, possibly to service contiguous
industrial and commercial uses.

Traffic is audible along the subsegment, particularly in its latter
portion. Noise from the factory (Contiguous Land Use h) can be heard nearby.
Trains are also a source of noise.

" Commuriity Dynamics

In areas where the tracks are becoming overgrown, herbaceous and woody
species should continue to establish themselves. The latter part of the
railroad corridor is maintained.

‘Managemerit Recommenddtions

If a trail is desired, clear the vegetation where it has overgrown the
tracks. Pursue a periodic trash removal program.
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CONTIGUOUS LAND USE

Contiguous Cover. Type. . : ... Land Use
 Avea ST
a railroad railroad
. gravel/dirt road road or highway
b residential saplings single homes (with yards:
medium density)
c landscaped open space ' . bicyecling
: passive use
pienicking
d residential trees single houses (with yards:
low-density)
e residential saplings row houses
. muiti-unit buildings
f landscaped open space golf
g residential saplings row houses
parking lot commercial
h asphalt/concrete roadway institutional

parking lot

TOPOGRAPHIC CROSS-SECT IONS

A-A' --- At golf course
B-B' --- Residential areas at mid-segment
C-C' --- Residential and commercial uses where railroad diverges from Canal

SPECIAL FEATURES

- Aqueduct-Sullivan Way

- Aqueduct-Parkside Avenue
Triangular woods .

- View to Trenton Battle Monument

£ N
1
1
1

PHOTOGRAPHIC RECORD

Contact Map
Photo Sheet Sheet
Number Description Number Reference
1 l4-pipe aqueduct at Lower Ferry Road 3 4b
2 Trenton Country Club, small lagoon in 3 . "

foreground
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Contact Map
Photo Sheet Sheet
Number Description Number Reference
3 Railroad bed and Canal edge community 3 4b
4 Overgrown railroad corridor on Canal's right 3 H
side
5 FPenced Canal, passing through Trenton city 3 "
limits
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SEGMENT 8 VEGETATION DATA

SUBSEGMENT A

Cover Type: Flowing water ,

Current Land Use: Protected area (inaccessibie)

Vegetation Data:

CANOPY UNDERSTORY SHRUB HERRB
{(Density-None} [{Density.-None) {Density-None) Density-thin}
None None None Unknovwn grasses

Historic Disturbances: Debris accumulation, litter and trash, concretebank

Current Disturbances:

adjacent}

SUBSEGMENT B

Cover Type: Flowing water

Current Land Use:

Vegetation Data:

CANOFPY
{Densgity.thin)
American cim
Tin cak {overhang)
Sycamore

Protected area (much is fenced)

UNDERSTORY
Density-thin)
Aflanthus
Willow
American elm
Red maple
White ash
Slippery elm

SHRUB
(Density-thin)
Mulberry
Silver rnaple

Hisgtoric Disturbances: Debris accumulation, litter and frash, siltation

Current Disturbances: Debris accumulation, litter and trash, siltation

SUBSEGHENT

Cover Type: Railroad, thicket and hedgerow

Current Land Use: Dog walking,

Vegetation Data:

CANOPY
{Density-thin)
Ailanthua
Blacklocust
Sycamore
Willow
Princegstree
Honevlocust
Box elder

railroad

UNDERSTORTY
(Density-~ thin)
Stippery elm
Box eldex
Willow
American elm
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SHRUD

{Density-medium})

Mulberry
White ash
Norway mapie
Ailanthus
Viburnum

Debris accumulation, undertermined, litter andtrash, {mowing, cutting, herbiciding

HERB
{Density.-thiclk)
Jewelvweed

Dayflower

Pokeweed

Phlox

Oxalis

Duckwveed

Sensitive fern
Smartweed

Dodder

Sunflower
Arrovhead

Purple loosestrife
Unknown grasses
Blue flag ivis
Nightshade

Japanese honeysuckle
Arrow-arum
Halberd-leaf tearthumb

HF¥ERB

{Density-thin)

Japanese honeysuckle

Goldenrod -

Dayflower

English plantain

Japanese hop

Foxtailprass

Virginia crecper

Common morning plory

Heal-all

Yewclweed

Butter -and-egpe
{Toad flax)



CANOPY UNDERSTORY SHRUB

Historic Disturbances: Herbiciding (possible), mowing, cutting

Current Disturbances: Herbiciding (possiblé), litter and trash, mowing, cutting
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HERB

Milkweed
Unknown grasses
Phlox .
Snakeroot

Agter

Smartweed
Poison ivy
Ragweed
Queen-Anne's lace
Red clover
Dandelion
Blackberry
Indian hemp
Groundnut
Evening primrose
Chicory

Burdock

Oxalis




Segment 9

FLOODPLAIN WOODLAND, THICKET/HEDGEROW, AND MARSH AT ENTRANCE OF ORIGINAL CANAL

SEGMENT NARRATIVE

Segment 9 is an abandoned portion of the original Canal. 'The segment
stretches from the mouth of Crosswicks Creek (at Bordentown) to Sturgeon Pond,
a distance of 3.6 miles (5.8 km). (See the map on Sheet 1la.) The segment
is bordered on the east (right) by a gravel or dirt access road and a railway.
Beyond these lie the Hamilton Marshes (Special Feature 1). On the west (left),
the segment is bounded by Duck Creek, industrial land uses, and unmanaged land.
Thicket/hedgerow in the Canal corridor (Subsegment A) covers a levee (left bank)
and intermittently vegetates the railroad edge. Delaware River floodplain woodland
is found at the beginning of the Cafal (Subsegment C}. A small portion of
Canal Park land (Subsegment B) lies within the Hamilton Marshes.

The thicket/hedgerow and floodplain woodland are similar to those described
in Segment 1, Subsegments F and L and Segment 1, Subsegment A, respectively.
The floodplain woodland exhibits the sycamore/silver maple/box elder association,
and black locust and river birch are prominent in both communities. For much
of its length, the Canal would be shaded in the summertime. Because the segment
was surveyed in the winter, low-growing herbaceous vegetation was difficult to
discern. Undoubtedly, the slow-moving water in the Canal fosters the growth of
aquatic vegetation., Vegetation in the marsh has been documented in a study
by Whigham and Simpson of Rider College. The study lists dominants in the marsh
as yellow water 1lily (Nymphaea spp.), pickerelweed (Pontederia spp.), water
smartweed (Polygonum punctatum), arrow-arum, wild rice (Zizania aquatica),
swamp loosestrife (Decodon verticillatus), and cattail.

The Canal in Segment 9 is in disrepair. Wooden pilings along the bank

* at the entrance to the Canal have deteriorated, and siltation is considerable

in this area. Farther along the Canal, the banks are severely slumped and trees
have fallen into the water. At one location about halfway through the segment,
the large number of fallen trees makes the Canal almost walkable. Shortly
after this portion, a railroad siding runs across the Canal into the contiguous
power plant at (b). The tracks run on a man-made levee which appears to block
the Canal. Just past this siding, the remains of an old barge lie in midstream.

Segment 9 is bisected by two powerline rights-of-way, one into the
power plant at Contiguous Land Use b, and the next near the end of the segment.
Some excavation activity appeared to be going on between these rights-of-way.
* Entrance to both rights-of-way (and thus to the access road which psrallels the
Canal) was blocked at the time of the survey. Several hundred yards short of
Sturgeon Pond, the Canal ends: it is covered by a landfill.

Access into Canal Corridor

Access to the segment is only possible by boat or by crossing a railroad
trestle bridge over Crosswicks Creek at Bordentown. The railroad is still used
in this segment of the Canal Park, however, and the trestle bridge is narrow. The
northern half of the segment is accessible from Lamberton Road (on the left),
but there are no public parking spaces. -
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ToEBath

A towpath runs intermittently along the levee (left bank) of the Canal. It
is overgrown and rarely passable.

Ease of Passage on the Canal

The Canal is often blocked by fallen treeé and becomes impassable about
halfway through the segment. ‘

Wildlife

No unusual wildlife was observed. The contiguous marsh offers an ideal
habitat for many species, however.

Auditory Assessment

Intermittent noise of boating activity on the Delaware is audible in
Subsegment C. Intermittent railroad traffic is audible throughout the corridor,
and constant traffic on Lambertville Road and noise from contiguous industry can
be heard in the middle of the segment. The sounds of ice cracking on the Delaware,
adjacent creeks, and the Canal entrance are audible in the first half of the
segment.

SUBSEGMENT A

Subsegment A encompasses the Canal and its banks in Segment 9. To the
left of the Canal is a levee; on the right is a railroad corridor which is not
included in the Canal Park. A discontinous dirt or gravel access road lies
between the Canal and the tracks. This road appears to be used and in better
condition in the latter half of the segment.

Thicket/hedgerow covers the levee and left bank of the Canal for much of
its length. Vegetation is similar to that described in Segment 1, Subsegment L.
River birch and black locust with DBH of 12" (30 cm) were observed. Generally,
the herb and shrub layers are dense, with a thin to medium-dense understory and
canopy. A path runs along the top of the levee. Overgrown by herbs and woody
growth, the path is nearly impassable in places.

The Canal itself is in various stages of disrepair. Severe bank slumping
was observed all along its length, and large fallen trees crisscross the Canal,
in places completely blocking passage via water. The Canal is also interrupted
by a railroad siding for the nearby industrial land uses: by an abandoned,
rotting barge (Special Feature 2); and by an access road for the first powerline
right-of-way. Bank slumping causes the Canal to narrow considerably after this
point, and a landfill buries it completely several hundred yards short of
Sturgeon Pond, a body of water on the right which marks the end of the segment.
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The right bank of the Canal is the railroad edge. Use of the railroad
corridor and possible management practices (e.g., cutting, herbiciding) have
disturbed the vegetation. Along much of the corridor, herbaceous material like
that described in Segment 1, Subsegment F, grows in the ballast; in places where
the distance between railroad and Canal is greater, a thin growth of woody species
has occurred. Where the bank slumps, many of these trees have fallen into the
Canal.

Contiguous land uses to the left of the Canal add a dreary note to the
subsegment and create intermittent noise which is audible in the northern half
of Subsegment A, Views are largely uninteresting, as landfills, excavation, and
heavy industry dot the area. In the summer, trees along the banks would shade
much of the Canal. | '

The subsegment is accessible from Subsegment C. There are no paved roads
in or contiguous to the Canal Park in the first half of the segment. Access is
easy at the powerline rights-of-way and possible from Lamberton Road, despite
thick vegetation and slopes created by landfill and excavation.

Community Dynamics

Bank slumping and windthrow are causing trees to fall into the Canal along
many portions of this subsegment. Vegetation in the ballast along the railroad
corridor (right bank of the Canal) is affected by management practices. The
presence of saplings of canopy species on the levee top and sides (left bank)
should ensure the continuity of this community.

Management Recommendations

Management recommendations depend on the projected land use for this segment.
The Canal and towpath are in serious disrepair.

SUBSEGMENT B

“The State owns a small parcel of marshland (Subsegment B} to the right of
the Canal just above the Canal entrance. (See Section B-B'.) This marshland is
a part of the Hamilton Marshes, an area of approximately 2000 acres (500 hectares)
to the right (east) of the Canal Park. The Hamilton Marshes, freshwater tidal
marshland, form an important wildlife habitat and an area of interest for
ecological study. '

Vegetation in these marshes has been thoroughly documented in a 1975 study
by Whigham and Simpson of Rider College. Because our field survey was made
during the winter and the ground was covered with snow, we consulted the Rider
-College study, which lists dominant species as yellow water lily, pickerelweed,
water smartweed, arrow arum, wild rice, swamp loosestrife, and cattail. The study
offers detailed descriptions of the marsh habitats.
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The marshland offers broad, sweeping views and a quiet, undisturbed atmosphere.
Wildlife (particularly waterfowl) is abundant. Hunting and hiking were observed
recreational uses. Subsegment B appeared undisturbed, although sewage treatment
plants, landfills, and industrial uses to the north and east of the Hamilton
Marshes may have an impact on the ecosystem as a whole.

Access to Subsegment B presents a considerable problem. No vehicular or
pedestrian entry (unless the trestle bridge, currently in use by the railroad,
is counted) is available from Bordentown. Crosswicks Creek prohibits access
from the east. To enter Subsegment B, one must travel south for about 1 1/2
miles (2.4 km) along the Canal/railroad corridor from the access areas along
Lamberton Road.

If the Hamilton Marshes are used for a Township environmental education
program, as was suggested in the Rider College study, Canal Park land could
also be used for educational purposes, and the first half of Subsegment A would
increase in importance as an access route to the southeast portion of the Marshes.

Community Dynamics

Barring major disturbances, this marshland should remain stable.

‘Management Recommendations

None

SUBSEGMENT C

Subsegment C is Delaware River floodplain woodland on both sides of the
entrance to the Canal. The subsegment cannot be reached from Bordentown except
by crossing a high trestle bridge over Crosswicks Creek. This bridge offers
good views of the creek, the Canal entrance, the Delaware River, and the
Pennsylvania shoreline, but the railway is currently in use and crossing the
bridge is dangerous. Subsegment A provides access from the north.

The floodplain woodland is similar to that observed in Segment 1, Subsegment
A. Snow cover and bare trees made study of the vegetation (particularly the
herb layer) difficult, but the sycamore/silver maple/box elder association was
noted. All strata are of medium to thick density. In some places, vines enter
the shrub layer and occasionally penetrate the understory.

Passage of trains and possible management practices (e.g., cutting, herbiciding)
have disturbed the vegetation along the railroad edges. Siltation has affected
the Canal, especially after the entrance, where the Canal widens to form a wide
‘basin. Camp fires were observed in the woods, and hikers and hunters were in
Subsegment C at the time of the survey.
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Views of the basin and the curving Canal are interesting. Pilings and the
remains of disused boat slips along the Canal edges, wooded banks, and formations
of silt and ice in the water contribute to the visual experience. Distant
noise from ports and industry on the Delaware can be heard. The cracking ice
provided the only loud sounds within the subsegment at the time of the survey.
Passing trains contribute occasional noise which is most audible in the
woodland on the right bank.

Community Dynamics

Given the present land uses and flood regime, the floodplain woodland of
Subsegment C should remain stable.

Management Recommendations

“None
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Segment 9

Sections

A-A

Mavsih
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CONTIGUOUS LAND USE

Contiguous Cover Type Land Use
Area
a Delaware River floodplain unmanaged land
b asphalt/concrete roadway industrial
c landscaped open space utility corridor
d marsh utility corridor
e landfill landfill
f marsh unmanaged land
g thicket and hedgerow railroad
~gravel/dirt roadway road or highway

TOPOGRAPHIC CROSS-SECTIONS

A-A' -——  Near mouth of Duck Creek, across Canal and north

SPECIAL FEATURES

1l -~ Hamilton Marshes
2 --- Barge in Canal

PHOTOGRAPHIC RECORD

, Contact Map
Photo ' Sheet Sheet
‘Number Description Number Reference
1 Entrance to Canal at Crosswicks Creek 8 i1b
2 Railroad bridge across Crosswicks Creek B -om
3 Across Canal at basin 8 "
4 Canal at basin 8 "
5 Canal near powerline right-of-way 8 "
6 Powerlines crossing Hamilton Marshes 8 "
7 Canal, access road, and railroad 8 "
8 Powerlines and contiguous industrial use 8 "
9 Contiguous landfill 8 "
10 Canal and thicket 8 "
11 Towpath 8 "
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SEGMENT 9 VEGETATION DATA

SUBSEGMENT A
Cover Type: Thicket andhedgerow

Current Land Use: Railroad

Vepetation Data;
o e ool

CANOPY UNDERSTORY
{Density - thick) {Density-thick)
Ailanthus Box elder
Black cherry Black oak
Slippery elm Sugar maple

Green ash Aflanthus
Silver maple
Blacklocust

Historic Disturbances: Cutting, herbiciding

Current Disturbances: Cutting, herbiciding

SUBSEGMENT B

Cover Typer Marsh
——r T IPST

Current Land Use: Unmanaged land

Vegetation' Data;
B ERATDT ata

CANCPY UNDERSTORY
{Density-none) (Density- none)

Historie Disturbances: Flooding

Current Disturbances: Flooding

SUBSEGMENT C

Cover Type: DelawareRiver floodplain

Current Land Use: Unmanaged land

Vegetation Datar

CANOPY UNDERSTORY
(Density~thick) {Densgity-thick)
Silver maple Silver maple
Sycamore Black locust
Box elder Slippery elm
Blacklocust River birch
River birch

Black oal

Historic Disturbances: Flooding

Current Pisturbances: Fleoding

SHRUB
{Denpity-thick)
Slippery elm
Spicebush
Silky dogwood
Poison ivy

SHRUB
(Density-none)

SHRUB
{Density-medium)
Slippery elm
Blacklocust
Wiliow

Ailanthus

Spicebush

HERB
{Density-thin}
Foxtail grass
Brambies
Unknown grasses
Poison ivy
Stinging nettles
Grape

HERB
(Density-thick)
Yellow water lily
Pickerelweed
Water smartweead
Arrow arum

Wild rice

Swamp loosesirife
Cattail

HEREB
{Density-thin)
Poismivy
Smartweed
Unknown grasses
Brambles
Stinging nettlen
Goldenrod
Rapveed




NOTE: Segments 10 and 11 are in Trenton.

In Segment 10, the Canal has apparently been filled;
in Segment 11, it passes through an underground culvert.
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Segment 12

URBAN AREA FROM MULBERRY STREET TO WHITEHEAD ROAD

SEGMENT NARRATIVE °

The first mile of the Canal corridor (after the Canal emerges from the
pipe that carries it through downtown Trenton) is designated as Segment 12.
{See the map on Sheet 5a.) The narrow Canal corridor is flanked on the right
by an urban complex along Route 1; on the left, by industrial and commercial
land uses. (See Section A-A'.) Subsegment A is the Canal and Canal banks;
Subsegment B is the railroad corridor to the left of the -Canal.

The Canal itself varies in character throughout Segment 12. At the
beginning of the segment, the Canal flows between concrete retaining walls.
In two locations, series of steel reinforcing beams (Special Features 1 and
2) span the Canal at a height of 1 to 2 feet (3 m). In the latter part of
the segment, the Canal walls are stone. A concrete weir (Special Feature 4}
which allows excess water to flow into Assunpink Creek comprises about 75
feet (22 m) of the Canal's right wall.

The vegetation along the Canal embankments (Subsegment A) is a gradient
community. The upper bank on both sides is covered by an intermittent hedgerow/
thicket which reaches a height of 25 to 30 feet (6 to 8 m). The hedgerow is
composed of woody species including red maple, black cherry (DBH 7", or 17.5 cm),
red oak, black locust, and willow (DBH 6", or 15 cm). Lying below this layer is
a dense thicket dominanted by young woody saplings and shrubs, as well as vines,
grasses, and other herbaceous plants. The lower banks are dominanted by moisture-
tolerant herbaceous species {e.g., purple loosestrife). In many areas, the lower
bank vegetation grades into community of emergent and submergent aquatics
(e.g., arrowhead, duckweed). In several locations, the upper bank vegetation
overhangs and shades small portions of the Canal, but the Canal is unshaded
along most of its length. Where Route 1 and the Canal are very close, there 1is
no vegetation other than a mowed herb layer beneath the guard rail.

Where the Canal edge commumity abuts the railroad corridor (Subsegment B},
the community composition and structure change slightly. The upper layers
contain a large proportion of ailanthus, staghorn sumac, and bigtooth aspen.
Lower layers include mulberry, speckled alder, roses, and slippery elm. In the
herb layer are foxtail grass and mullein. A damp swale, with water 1lily
prominent, was observed below the thicket at Special Feature 3.

Views in Segment 12 are hampered by the hedgerow/thicket community. The
segment is heavily littered, and the Canal appears to be used for dumping. It
receives runoff and industrial spoils. Odors emanating from contiguous land
uses (industry, sewage treatment plant) are omnipresent.

The Canal and adjacent State land in Segment 12 have little to offer the
Park as recreational facilities. Care should be exercised to prevent abuse of
th? Canal water as it passes through the segment. Existing management practices
maintain the flow, the Canal walls, and the weir. Segment 12 would not make a
strong contribution to a trail system along the Canal.

115



. Access into Canal Corridor

Segment 12 is accessible from Mulberry Street and Whitehead Road. Subsegment
A is accessible from Route 1. Access to Subsegment B from contiguous land uses
necessitates trespassing.

Towpath

The towpath has apparently been superseded by the railroad bed. Use of the
railway endangers pedestrians in the corridor.

Ease of Passage on Canal

Passage is hampered by the steel beams at the beginning of the segment.
Portage is difficult in some areas because of the elevation difference between
the top of the Canal wall and water level.

Wildlife
Segment 12 does not pro;ide a good habitat for wildlife.

Auditory Assessment

Infrequent noise from the railroad is audible within the segment. Route 1
is a source of loud, constant noise, and contiguous industrial uses also make
frequent noises.

SUBSEGMENT A

Subsegment A is the Canal and its right and left embankments through a one-
mile section of east Trenton. The subsegment begins at Mulberry Street, where
the Canal emerges from the covered channel which carries it through downtown
Trenton. From this point to the end of the segment at Whitehead Road, the Canal
follows a straight path successively defined by walls of poured concrete,
corrugated steel, and natural stone.

The right side of the Canal is paralleled closely by Route 1. The space
between the roadway and Canal varies in width. Where the two are very close
(2 to 3 feet; 1 m), the vegetation under the guard rail is primarily mowed .
herbaceous material (grasses, etc.). As the space between the two corridors
widens, the vegetation becomes more diverse. Covering the bank is a gradient
community. On the upper bank is an intermittent hedgerow/thicket strip ranpging
in width from 3 to 15 feet (1 to 5 m). The woody hedgerow reaches a height of
30 feet (19 m) in places. Prevalent species include black cherry, willow, red
maple, red oak, and black locust. Beneath these are woody saplings and shrubs
(e.g., speckled alder, arrowwood, viburnum, s$ilky dogwood) and a dense population
of vines, grasses, and other herbaceous plants. The latter include honeysuckle,
. grape, Virginia creeper, foxtail grass, snakeroot, milkweed, ragweed, brambles,
prickly dewberry, and wild flowers. As the bank slopes down to the Canal, the
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number of woody species decreases while the herbaceous community increases in
density. Species more tolerant of wet soils (purple loosestrife, jewelweed,
smartweed, and sensitive fern) grow at the water's edge. Where Canal current
is slow and direct sunlight is available, aquatic submergent and emergent
plants (arrow-arum, arrowhead, marsh grass; and duckweed) line the Canal.

The vegetatlon on the left side of the Canal is similar, Generally, the
woody community is somewhat lower (15 to 20 feet; 3 to 4% m) and sparser.
Where the upper bank vegetation abuts the railroad edge community, species include
a greater abundance of stress-tolerant plants such as ailanthus and staghorn

sumac.

Access to Subsegment A is usually easy from both sides and at both ends of
the Subsegment. In places, however, the strlp of vegetation hampers access to
the Canal. In several spots near the Mulberry Street end, access to the Canal
is made difficult by the fact that the Canal lies 10 feet ( 3m) below the top of
the wall which contains it. In two locations within the subsegment, the Canal
can be crossed by walking on steel cross-beams.

About 3/4 miles (1.2 km) from the Mulberry Street end, a concrete weir
forms the right wall of the Canal for about 75 feet (22 m). During periods of
high flow, this structure allows excess water to spill and drain (via pipe) under
Route 1 into the nearby Assunpink Creek.

Disturbances to the vegetation and the Canal were observed in Segment 12,
In places (particularly near Route 1}, vegetatlon is cut and mowed. Litter
(e.g., cans, paper, etc.) was observed within the subsegment. Several pipes
carrying dralnage and industrial sp01ls into the Canal were also noticed.
Annoying and often overbearing noise from Route 1 (along the right) and from the
adjacent railroad and contiguous industries (along the left) readily reaches
this subsegment. Odors from a nearby sewage treatment plant and industrial
plants are obnoxious.

Community Dynamics

Continued maintenance will keep the vegetation of Segment 12 in its current
state.

Management Recommendations

None

SUBSEGMENT [

Subsegment B is the railroad corridor, which parallels the Canal on the
left. The railroad right-of-way separates the upper Canal bank vegetation
(Subsegment A) from contiguous industrial/commercial land uses. In general, the

117



hedgerow/thicket along the corridor edges is similar to that described in
Segment 1, Subsegment F. Willow, cherry, and black locust are major components,
The community in the ballast between the rails is primarily composed of low-
growing herbaceous plants. Its density ranges from thick to thin according to
the degree of shading from overhanging trees. The dominant species include
Virginia creeper, prickly dewberry, foxtail grass, mullein, and butter-and-eggs.
The light freight traffic affects the vegetation.

The community which separates the railroad from the adjacent industrial/
commercial uses is an intermittent hedgerow/thicket like that on the opposite
side of the tracks, but several new species are major components of the overstory.
Ailanthus, staghorn sumac, bigtooth aspen, sassafras, and sycamore accompany’
the willow, black cherry, and black locust. In some places, tall trees grow
close enough on both sides of the track to form a nearly closed vegetational
tunnel over the corridor. Ailanthus, black locust, and staghorn sumac are
dominant. The thickets below these trees are broken, often because industrial
uses (parking lots and roads) adjacent to the tracks have replaced the vegetation
strip. The thicket community includes woody saplings and shrubs, vines, and _
assorted herbaceous plants. In one area, a damp swale (Special Feature 3) was
observed between the railroad edge thicket and an adjacent oldfield. Water lily
inhabits the swale, and its presence suggests that the swale is wet for an
extended period during the year. Several similar depressions observed next to
industrial plants appeared to be used as ditches for seepage or chemical spoils.

These ditches did not appear to enter the Canal directly.

Access to the railroad corridor and into the Canal corridor is unrestricted,
although travel through contiguous land uses may involve trespassing. Litter was
observed along the tracks. Nearby noises and unattractive views are not well
buffered by the intermittent railroad edge community.

Community Dynamics

The railroad's managment practices (e.g., cutting, herbiciding) should keep
the ballast and edge communities in their current states. Effluent materials
from adjacent industrial/commercial land uses may also affect the vegetation.

Management Recommendations

Determine extent of waste discharge into the Canal Park and correct it.
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CONTIGUOUS LAND USE

Contiguous Cover Type Land Use

Area

a parking lot industrial

b asphalt/dirt roadway road or highway
c parking lot commercial

d landscaped open space road or highway (embankment)
e successional oldfield unmanaged land

gravel/dirt roadway

f successional oldfield unmanaged land
g successional oldfield unmanaged land
h dump auto dump

TOPOGRAPHIC CROSS-SECTIONS

A-A' ---  Approximately 1/8 mile upstream of Whitehead Road

SPECIAL FEATURES

1 --—- Steel grid across Canal

2 —-- Steel grid across Canal

3 - Damp swale '

4 - 75-foot (22 m) weir into Assunpink Creek

PHOTOGRAPHIC RECORD

Contact Map
Photo Sheet Sheet
Number Description Number Reference
1 Typical industry adjacent to Canal along 2 '5b
Trenton urban fringe
2 Canal through Trenton (from Whitehead Road 2 "

bridge)--intermittent hedgerow and canopy
row buffering Canal from adjacent land use
(industrial and coumercial)
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SEGMENT 12 VFGETATION DATA

SUBSEGMENT A

Cover Type: Thicketand hedpgerow, flowing water {e,. g,, stream, Canal, river)

Current Land Use:
Vegetation Data;

CANOPY

Roador highway

{Density-thin)
Black cherry

Red maple
Willow

Red ocak
Pumpkin ash
Black locust
Ailanthus

Historic Disturbances:

UNDERSTCORY

{Density-thin-broken)

Staghorn sumac
Black cherry
Silver maple
River birch
Beakedharzel

Black gum {gour gum)

Ailantus

SHRUB
(Density~medium)
Arrowood
Hemlock

Silky dogwood
Specklied alder
Black locust
Mulberry
Norway maple
Green ash
Catalpa

Red cedar
Honeylocust
Sassafras
Viburnum

Culvert, bulkheading, cutting, beams

Current Disturbances; Sewer outlet, mowing, cutting, litter andirash

SUBSEGMENT B

Cover Type: Thicket and hedgerow, railroad

Current Land Use: Railroad

Vegetation Data:

CANOPY

{Densgity-thin)

Black locust
Black cherxy
Willow

Pin oak
Aiflanthus

Bigtooth aspen

Historie Disturbancas:

UNDERSTORY
{Density-thin-
broken)
Red maple
Sycamore
Bipgtooth aspen
Staghorn sumac
Speckled alder
Sweelpum
Black cherry
Ailanthus
Slippery elm
Black locust
Sasyalras

Earthworks

SHRUDB
{Density-medium}
Smooth sumac
Privet
Sassafras
Rose
Mulberry
Pokeweed
Greenbrier
Sensitive fexn
Hemlock
Sycamore
Green ash

HERB
{Density-thick)
Poison ivy
Butter-and-eggs
Meadow rue

Japanege honeysuckie

Sensitive fern
Smartweed
Foxtail grass
Unknown grasses
Virginia creeper
{ueen-Anne's lace
Milkweed

Heal -all
Jewelweed
Snakeroot

Dodder

Grape

Prickly dewberry
Hemlock
Steeple-~hush
Brambles
Arrovhead

Mareh grass
Ragweed

Purple loosestrife
Arrow-arum
Cinquefoeil
Yarrow

Evening primrose
Duckweed

HERB
{Pensity-thick)
Foxtail grass
Brambles
Unknown grasses
Dayflower
Goldenrod
Jewelweed

Japanese honeysuckle

Mullein

Moth mullein
Virginia creeper
Evening primrose
Aster

Water lily
Butter-and-egps
Japanese hop
Prickly dewberry

Current Distm-b:\ncm.s: Toxic aubstances and chemical gpolls, Hiter and trash, herbiciding, sswer outlet,

culting
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Segment 13

COASTAL PLAIN FLOODPLAIN WOODLAND, HEDGEROW/THICKET, AND OLDFIELD, FROM WHITEHEAD
ROAD TO ROUTE 1/INTERSTATE 295

SEGMENT NARRATIVE

Segment 13 extends from Whitehead Road to the point where Route 1 and
Interstate 295 cross the Canal, a distance of 3 miles (5 km). (See the map on
Sheet 5a.) The railroad parallels the Canal's left bank to Carnegie Road
(slightly more than half of the segment ): the railroad corridor is Subsegment
A. A sewage treatment plant (Contiguous Land Use c) abuts the Canal corridor on
the right at the beginning of the segment. After it is a Coastal Plain floodplain
and upland woods (Subsegment B) on the Canal embankment. Subsegment B also
encompasses the bank community on the left side of the Canal below Carnegie
Road, where the railway diverges and a very overgrown path begins to parallel
the Canal in its place. Subsegment C is the Coastal Plain/Piedmont floodplain
woodland between Subsegment B (right bank of the Canal) and Assunpink Creek.
Shortly after the sewage treatment plant, in an area bounded by Canal and creek
edge communities, is a small old field opening (Subsegment D). Several streams
Tun under the Canal and into Assunpink Creek: a feeder channel from Colonial
Lake (Special Feature 1) and Little Shabakunk Creek (Special Feature 3j.

In Sepment 13, we see a transition between the woodland of the Piedmont
(the Delaware River floodplain woodland and upland woods of Segments 1 through
12) and the woodland of the Coastal Plain. Some of the species which were
abundant in earlier segments (sycamore, for example) are rarely seen in the
Coastal Plain; other species--sweetgum, beech, iromnwood, speckled alder, and
hazel (Corylus spp.)--become more prominent,

Slope has a great deal to do with the difference between Piedmont and
Coastal Plain vegetation. In the Piedmont, the region in which the first half
of the Delaware and Raritan Canal lies, slopes are generally steeper than on the
Coastal Plain. Vegetational changes in response to those steeper slopes are more
abrupt. In the Coastal Plain, slopes are gentler and have less effect on the
vegetation. '

Differences in the underlying bedrock cause streams in the Piedmont and
Coastal Plain to take two distinct forms. Piedmont streams tend to be incised,
with steep banks and narrow floodplains. Coastal Plain streams do not down cut;
they meander or flow sluggishly and have a broad, flat floodplain. Adjacent to
typical Coastal Plain streambeds are banks characterized by sandy soils
(deposited by flood). These areas (the outer floodplain) are somewhat higher and
drier than the floodplain areas farther from the streams (the inner floodplain).
(See Glossary for illustration.) Because the elevation of the inner floodplain is
lower and the soils are less well drained than on the outer floodplain, the inner
floodplain contains species which are more moisture-tolerant than those of the
outer floodplain. '

Subsidiary stream channels called yazoos, often discontinuous or dry during

parts of the year, appear in the inner floodplain, and disused meanders (parts of
0ld stream beds) may appear as marshy clearings in the woods. The lethargic flow
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of streams in the Coastal Plain deposits silt on the stream edges, allowing
aquatics to establish themselves in a marshy band along the streams.

The vegetation of the Assunpink Creek floodplain includes species found in
both the Piedmont and the Coastal Plain regions. In Segment 13, vegetation
typical of the latter is more prominent, and it is found in Subsegments B and C.

The communities which inhabit the ballast and edges of the railroad
corridor (Subsegment A) are similar to those found in the corresponding corridor
in Segment 1. An added feature here is a stone wall which buttresses the tracks
on the Canal side. Marshy vegetation is found between this wall and the Canal.

To the right of the Cansl is a high embankment (Subsegment B), with a well-
maintained towpath running along its top. A mixture of Coastal Plain floodplain
and upland woods species covers this berm. Canopy and understory layers are thick.
Sweetgum is dominant, and other species include sassafras, shagbark hickory
(Carya ovata), red and black oaks, red maple, black locust, black cherry, river
birch, and beech.

Arrowwood dominates the dense shrub stratum, and in the medium-dense herb
layer are found woody seedlings and saplings, vines, grasses, and wildflowers.
Species in Subsegment B across the Canal (in the latter part of Segment 13) are
similar,

In Subsegment C, between B and Assunpink Creek, Piedmont and Coastal Plain
floodplain species also merge. Pin oak, red oak, river birch, and willow are
common in the medium-dense canopy; the understory, dominanted by river birch,
is thick. The medium-dense shrub layer includes buttonbush and silky dogwood,
which are especially prominent near the creek edge. A grove of red maple and
green ash was noted within this community as Special Feature 2. Density of the
stratum varies. In shadier woodland areas, the herb layer is thin. Marshy
spots are thickly vegetated by.purple loosestrife, swamp rose mallow (Hibiscus
palustrig), and arrowhead.

The canopy trees within Segment 13 differ in age and size as a result of
their location. In the Assunpink floodplain (Subsegment C), the flood regime
affects the vegetation, and trees average approximately 6 to 9 inches (15 to
23 cm) DBH. On the higher, less floodprone Canal embankment (Subsegment B), trees
of the same species average 16 to 24 inches (40 to 60 cm) DBH,.

Subsegment D is an oldfield-type community which appears to have been used
as a landfill in the past.  Vegetation in Subsegment D differs markedly from
that of its surroundings and that of other oldfields found in the Canal Park.
The understory is composed of individual and clumps of willow, grey birch (Betula
populifolia), sweetgum, red oak, and big-tooth aspen.. Among the shrubs are
blueberry (Vaceiniwnm spp.) silky dogwood, and black cherry. The herb layer, like
“the others, is patchy; it includes grasses, ragweed, purple loosestrife, goldenrod,
and some black-eyed Susan.

Segment 13 has two distinct characters: part of it is natural, and part is
disturbed by transportation and utility land uses. To the left of the Canal are
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the railroad and Route 1, both of which parallel the Canal closely for over
half of this segment's length. (See the map and Section A-A'.) Where a
Route 1 ramp crosses the Canal at the beginning of the segment, supports for
the road are footed in the Canal itself. The left side of the Canal in this
first portion of the segment is noisy and dangerous. The constant sounds of
vehicles moving at 55 plus m.p.h. is disturbing, as is the occasional
passage of trains.

Where the railroad track veers away from the Canal at Carnegie Road, the left
side assumes a more natural character, becoming more densely vegetated. The path
which replaces the railroad bed is overgrown by poison ivy, increasing the
difficulty of passage.

The right side of the Canal corridor begins with the sewage treatment plant,
which causes odors and discharges into Assumpink Creek. There is an old mill dam
on the Creck across from the plant, and the resultant backwater, coupled with
the nutrient effluent from the sewage treatment plant, creates a Mecca for
aquatic and marshy vegetation. Dense mounds of smartweed and purple loosestrife
1ine both banks of the creek here. The treatment plant has fenced its property,
impeding access to the path along the Canal. Management practices limit the
vegetation near the plant to the shrub and herb layers. Past the plant, the path
is shaded by canopy foliage. Views into the floodplain and marshy areas by the
Creek are pleasing. Except for a mowed gas pipeline right-of-way which cuts
through a small portion of Subsegments B and C, the area is generally undisturbed
and quiet. The Canal is partially shaded in the first part of Segment 13; the
latter part of the segment, with canopy foliage on both banks, is more fully
shaded. Hiking, fishing, and trail biking were observed.

Land use recommendations include the possibility of incorporating parts
of the Assunpink floodplain into a path system which could be of educational
as well as recreational value. The problem of access to the path in the area of
the sewage treatment plant should be resolved, perhaps by circumventing the
facility. A path could be developed on the left bank at the beginning of the
segment and access to the right bank could be provided at a point just past the
facility.

Access into Canal Corridor

Segment 13 is accessible from Whitehead, Carnegie, and Denow Roads.

Towgath

The towpath on the right side of the Canal is in good condition, On the
left side, it has apparently been superseded by the railroad bed in the first
part of the segment; beyond Carnegie Road, it is very overgrown, Route 1 prevents
continuity of the path.

Ease of Passage on Canal

Passage on the Canal is clear throughout the segment.
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Wildiife
No unusual wildlife was observed.

Auditory Assessment

Constant noise from traffic om Route 1 and the occasional passage of trains
are audible in the first half of the segment (particularly in Subsegment A and
B)}. When motorcycles use the towpath, they can be heard in most parts of Segment 13.

SUBSEGMENT A

Subsegment A includes the ballast and edge communities of the railroad
corridor which abut the Canal on the left in Segment 13. The corridor is
accessible from Whitehead and Carnegie Roads. A portion of Route 1 crosses the
Canal near the beginning of the subsegment. Beneath the bridge structure in
Subsegment A is bare earth which is eroding. A stone wall forms the bank of the
Canal and parallels the railroad tracks. The railbed is supported by this
structure, which is elevated approximately 4 feet (1.3 m) above the Canal surface.
(See Sections.) Herbaceous species occupy the marshy strip between the stone
structure and the Canal. These include purple loosestrife, blackberry, mullein,
foxtail grass, pokeweed, and smartweed.

Bordering the railroad corridor on both sides is a hedgerow/thicket
composed of sassafras, sycamore, sweetgum, staghorn sumac, and black cherry. On
the left side of the tracks, this hedgerow/thicket ranges from approximately
40 feet (13,3 m) to 50 feet (16.6 m) high, is several trees deep, and is broken
in several places. In these breaks are found the same herbaceous species that
occupy the strip next to the stone Canal wall. The ballast community is
similar to that of Segment 1, Subsegment F. On the right side of the tracks is
a thicket/hedgerow containing the same species which are found on the left;
but these range from 30 to 40 feet (10 to 13.3 m) high. Vegetation on this side
is less dense, and the strip community is narrower, only a few trees deep, before
the Canal wall is reached.

The railroad corridor is paralleled by Route 1 for nearly all its length
and traffic noise is noticeable all along the corridor. The hedgerow/thicket
buffers the noise somewhat, but it can still be heard. The highway and
cccasional trains prevent any real relaxation in this area. Just past mid-
segment, before Carnegie Road, the tracks veer to the north. The vegetation on
the left side of the Canal beyond this point is part of Subsegment B.

Community Dynamics

The ballast and edge communities are maintained.

Management Recommendations

None
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SUBSEGMENT B

Subsegment B encompasses the embankment on the right side of the Canal.
A well-maintained path runs along the top of this embankment. Piedmont and
Coastal Plain. floodplain species are both present in Subsegment B. This
subsegment also includes a portion of the left side of the Canal corridor
past Carnegie Road, where the railroad tracks veer away from the Canal. 1In
this latter part of the subsegment, vegetation along both sides of the Canal
is generally the same. 'The communities differ in that the left side has no
relationship to the Assunpink floodplain and in that the path on the left side
is densely overgrown.

The canopy in Subsegment B is composed mainly of sassafras, shagbark
hickory, red oak, black oak, sweetgum (dominant), and river birch. Several large
(36" or 1 m DBH) sassafras and sweetgum trees were observed, Understory species
include red maple, black locust, shagbark hickory, black cherry, and beech.
Arrowwood is the dominant shrub, with speckled alder, black raspberry (Rubus
oceidentalis), pokeweed, and winged sumac (Rhus copallina} also numerous. The
canopy, understory, and shrub layers are all dense. The herb layer (of medium
density) includes many seedlings of woody species, vines, grasses, and some
wildflowers. '

The fenced sewage treatment plant on the right at the beginning of the
subsegment prohibits access to the only easily negotiable path, which cannot
be easily reached until Carnegie Road (mid-segment). At the sewage treatment
plant, the path is apparently used as a service road. In this area, there are
several manhole structures adjacent to the path, and vegetation is cut and
otherwise maintained. There is no canopy or understory here; herbaceous species
are thick. '

Beyond this area, however, the path provides a very pleasant experience.
The canopy forms a tunnel over the path and the understory and shrub layers are
usually not thick enough to block views of the Canal and the Assunpink floodplain.
The path provides an interesting visual perspective into the floodplain. An
observer is sometimes at eye level with the understory and can see over the
treetops into the floodplain woods. The path is maintained by trampling. People
use the area for fishing and hiking, and adolescents on trail bikes were observed.
Pathside vegetation is apparently cut.

Periodically, noises from Route 1 can be heard, but it is generally quiet
along the path. A gas pipeline crosses the subsegment and the vegetation has
been cleared in this right-of-way.

Tighter use controls might be necessary for the path area. The trail bikes
rocketing down the path are incompatible with the otherwise passive uses observed
along the Canal. Resolution of the problem concerning access 10 the path in
relation to the sewage facility will also be necessary. It might be possible to
develop portions of the left side of the Canal corridor as a connector route at
the beginning of the segment.
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Community Dynamics

Except for sweetgum, of which no seedlings or saplings were observed, the
woodland of Subsegment B appears stable.

Management Recommendations

None

SUBSEGMENT C

Subsegment C comprises most of the area between Subsegment B (the towpath
and right embankment of the Canal) and Assunpink Creek, which meanders to the
east of Segment 13. Vegetation in Subsegment C, like that of B, is a blend of
Coastal Plain and Piedmont species, with emphasis on the former.

Near the Canal, on the inner floodplain of the Assunpink, pin oak and red
oak are common in the canopy, which is of medium density. Sycamore, common in
the Piedmont region, only rarely occurs here. The shrub stratum is of thin to
medium density, with arrowwood dominant. Where it is thin, a dense herb layer
is present. Open areas in the inner floodplain are densely vegetated with
marshy species such as purple loosestrife, swamp rose mallow, arrowhead, and
grasses. -

In one area (Special Feature 2) of the inmer floodplain, the vegetation
has been disturbed, probably by flood damage or windthrow, and an even-aged,
dense stand of young (1 to 2", or 2.5 to 5 cm DBH; 20 ft or 6 m tall) green ash
and red maple forms the understory. Scattered throughout are taller, older
red maples which form a very thick canopy. The shrub stratum, with dominant
arrowwood, is also thick, and the herb layer is sparse.

In the outer floodplain, willow, river birch, and black locust are prominent
in the canopy, with river birch as the dominant species in the dense understory.
Buttonbush and silky dogwood are in the thin to medium-dense shrub layer, and
they become more prominent closer to the creek. In the silty areas at the
creek's edge is a marshy band of purple loosestrife, arrowhead, swamp rose
mallow, and smartweed.

Subsegment C is generally a quiet, shady area with pleasant views of the
creek and the sloping embankment of the Canal. An oldfield-Iike opening
(Subsegment D) is near the Canal at the beginning of the subsegment. Just
beyond this area are an outlet channel (Special Feature 1) from Colonial Lake to
Assunpink Creek and another small stream (Little Shabakunk Creek, Special
Feature 3) which also runs into the Assunpink. A gas pipeline right-of-way
also cuts through the subsegment. Subsegment C is accessible from Subsegments
B and D,  and from Carnegie Road, near the end of the subsegment.

128



Community Dynamics

Flooding should continue to influence the composition of these woods and
control the success of regeneration and establishment of new members.

Management Recommendations

None

SUBSEGMENT D

Between the sewage treatment plant and the channel that links Colonial
Lake with Assunpink Creek lies an area which resembles a successional oldfield
(Subsegment D). This area appears to have some type of landfill history. The
soil surface is hard and compacted, with an appearance different from the soils

in the surrounding Assunpink floodplain. Species generally associated with
higher, drier elevations are found here.

The canopy species have not attained much height (approximately 20 to 30
feet or 6 to 9 m) and occur singly or in small clﬁmps. The community includes
willow, grey birch, sweetgum, red oak, and bigtooth aspen. The shrub stratum
includes blueberry, silky dogwood, black cherry. The herb layer is composed of
grasses, ragweed, purple loosestrife, goldenrod, and black-eyed Susan. The shrub
and herb species also grow singly or in clusters, leaving areas of bare soil.

This area is very different from the surrounding floodplain and even
different from other oldfields encountered. The apparent compaction of the
soil has limited the typical oldfield and nearby floodplain species, giving
some atypical species (e.g., blueberry and grey birch) an opportunity to
become established.

This oldfield-like opening forms a bowl between the higher banks of the
Canal and Assunpink Creek. (See Section A-A'.) A contrast to the surrounding
land, it offers views of open expanses and different tree species growing at
lower heights than elsewhere.

The south bank of the Colonial Lake channel, just beyond Subsegment D,
is being used by motorcycles; their tracks crisscross the embankment and continue
down into the field. As a result of this ongoing disturbance, the channel bank
is eroding. ' '

Community Dynamics

Due to the unusual nature of soil and species encountered in Subsegment D,
field surveyors found community dynamics difficult to predict.

Management Recommendations

None
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CONTIGUOUS LAND USE

Contiguous Cover Type Land Use
Area
a landscaped open space : commercial
b landscaped open space road or highway
c landscaped open space utility
gravel/dirt roadway
d successional oldfield unmanaged land
e Piedmont floodplain unmanaged land
Coastal Plain floodplain
i successional oldfield unmanaged land
g residential saplings single houses {with yards)
h

marsh unmanaged land

TOPOGRAPHIC CROSS—SECTIONS

A-A' --- Downstream from Colofial Lake feeder channel
B-B! --- 800 vards farther downstream

SPECIAL FEATURES

1 - Feeder chamnel from Colonial Lake into Assunpink Creek
2 - Maple-ash grove in Assunpink floodplain
3 - Little Shabakunk Creek passes under Canal and joins Assunpink Creek

PHOTOGRAPHIC RECORD

Contact Map
Photo Sheet Sheet

Number Description Number Reference

1 Route 1 ramp crossing Canal 2 5h

L2 Railroad (Canal on right side) 2 "

3 Assunpink marsh--entrance of Colonial Lake 5 "

4 Towpath along right side of Canal 2 "

5 Marsh area highlighted by rose mallow 5 "
(Carnegie Road)

6 Marsh area highlighted by rose mallow 5 "
{(Carnegie Road)

7 Clean landfill 5 "

8 Across Canal from right side 2 "

9 Clean landfill--marsh background 5 n
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Contact Map

Photo Sheet Sheet
Number Description Numbez Reference
10 Sandy area before confiluence of stream and 2 "
Assunpink Creek

11 Canal buffered by canopy-height . vegetation 2 "
row (Carnegie Road)

12 Path along Canal edge (right side) -5 "

13 State utility road (left bank along Canal 5 "
at Lawrence Road)

14 Bank slumping where new bridge conduit 5 "

meets old stone bank
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SEGMENT 13 VEGETATION DATA

SUBSEGMENT A

Cover Type: Thicket and hedgerow

Current Land Use: Railroad
Vegetation Data:

' CANOPY UNDERSTOR Y SHRUB
{Denaity-broken} {Density-broken) {Density-medium)
Sassafras Sassafras Staghorn sumac
Sycamore Sycamore Sassafras
Sweeigum Sweetgum Sycamore
Black cherry Black cherry Sweetgum

Black cherry

Historic Disturbances: Cutting, undetermined

Current Disturbances: Cutting, undetermined

SUBSERENT B

Cover Type: Coastal Plain floodplain, uptand woods

Current Land Use: Managed woodland, hiking, fishing, trail biking, passive use

Vegetation Data;

CANOFY UNDERSTORY SHRUB
{Density-thick) {Density ~-thick) {Density-thick)
Sassafras River birch Speckled alder
Red maple Black cherry Hemlock
Hickory Black locust Elderberry
Shagbark hickory Hickory Spicebush
Sweetgum Norway maple Blackcherry
Red oak Staghorn sumac Raspherry
River birch Beech Pokeweed
Black oak Shagbarkhickory Winged sumac
Blackcherry Ironwood Beech

Box elder Red maple Arrowvood
Blacklocust

Historic Disturbances: Mowing, cutting

Current Disturbances: Trampling, mowing, cutting, sewer outlet (iman hole}

SUBSEGMENT C

Cover Type: Coastal Plain floodplain

Current Land Use: Unmanaged land, hiking, fishing, trail biking, padsiveuse

Vegetation Data:

CANOPY UNDERSTORY SHRUB

{(IDensity ~-modium} {Density - mxdium) {Doneity wmediiom/ thin)
Willow Willow Buttenbush
Blacklocust River birch Sitky dogwood
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HERB
{Density-~thick)
Mullein

Unknown grasses
Purple looseatrife
Blackberry
Foxtail grass
Pokeweed
Smartweed

HERD
[Densitythick)
White oak

Poison ivy
Sensitive fern
Unknown grasses
Japanese honeysuckle
Violet

Virginia creeper
Black oak
Dayflower
Virginia knotweed
Unknown fern
Greenbrier

False solomon's seal
Groundnut
Snakeroot

Bristly dewberry
Sassairas

Red oak

Black cherry

Pin oak

HERB
{Density-thici/thin)
Sedges
Arrow-arum



CANOPY
Pin oak
Pumpkin ash
Green ash
Red maple
Red oak
Silver maple

River birch

Historic Disturbances:

Current Disturbances:

SUBSEGMENT [}

UNDERSTORY
Rad maple

Green ash
Mulberry
Black cherry
Atlanthus
Sycamors
Swoetgum

SHRUB
Willow

Hemlock
Green ash

Arrowwood

Flooding, debris accumulation, siltation, erosion

Cover Type: Succes'sionat oldfield

Current Land Use: Unmanaged land, trail biking

Vegetalion Data:

CANOPY
(Density-none) -

UNDERSTORY
{Density+thin) -
Bigtooth aspen
Graybirch
Black cherry
Sweetgum

Red maple
White birch
Willow

Flooding, debris accumulation, siltation, ervosion

SHRUB
Density-mediwm)
Bilueberry

Red oalk

Black cherry
Silky dogwood

Historic Disturbances: Cutting, earthworks, compaction

Current Disturbances:

Erosion, trampling, earthworks, undetermined
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HERB
Purple loosestrife

Arrowhead
Smartweed

Swamp rose mallow.
Unknown grasses
Broad-leaved cattail
Common reed
Jewelwoed

Grape

Sensitive fern
Brambles

Moon seed vine
Joe-Pye-weed

Rose

Poison ivy
Greenbrier

Doddar .
Japanese honeysuckle
Stinging nettle
Pokeweod

Virginia knotweed
Goldenrod

HERB
{(Density-medium/thin--
patchy, bare inplaces)
Blueberry

Moss

Joe-Pye-wead

Spiraea

Goldenrod
Blackcherry

Unknown grasses
Cinnamon fern

Purple loosestrife
Black-eyed Susan




Segment 14

COASTAL PLAIN FLOODPLAIN WOODLAND, PASTURE, AND LANDSCAPED OPEN SPACE, ROUTE
1/1-295 TO PROVINCE LINE ROAD

SEGMENT NARRATIVE

This stretch of the Delaware and Raritan Canal extends from the Route 1/
Interstate 295 bridge to Province Line Road, a distance of 1.3 miles (2.4 km).
(See the map on Sheet 5a.) At the beginning of the segment, where Route 1 and
Interstate 295 cross the Canal, is a mowed open space (Subsegment D). Beyond
this landscaped area, the Canal flows through a Coastal Plain floodplain woodland
(Subsegment A). This woodland is briefly interrupted near its beginning by
a maintained utility right-of-way (Subsegment C). On the right bank of the
Canal near the end of Segment 14 is a pasture (Subsegment B).

Along each side of the Canal is a 4 to 6'(1 to 2 m) high gently sloping man-
made embankment {or berm). A service road (Special Feature 2) runs along the
west (left side) berm in Subsegment A. At Special Feature 3, a dredging
operation pumps sludge and gravel from the Canal and deposits it along both
sides of the Canal. Within the spoil areas, all vegetation but the largest trees
has been obliterated. Dredge spoils are also found farther along in the
segment (Special Feature 4). Shipetaukin Creek runs to the west of the Canal.
(See Section A-A'.)

At the expressway crossing (Subsegment D) which begins Segment 14, mowing
keeps all herbaceous growth under control, and the visual effect is that of
a mowed lawn with a few small ornamental trees. The edges of the Canal have
been allowed to develop as a low thicket. Loud traffic noise is constantly
audible and the grassy expanse offers no shade. A Canal gauging station
(Special Feature 1) is to the right of the Canal at the end of the subsegment.

-Most of Segment 14 is Coastal Plain floodplain woodland (Subsegment A).
The dominant species in the broken 60 foot (18 m} high canopy are white ash, red
and silver maple, and pin oak. The sparse understory contains box elder as
the dominant. The shrub and herb layers are sparse, except where shrub swamps
occupy the lower areas. Here, silky dogwood, purple loosestrife, and spirea
(Spirea spp.) predominate. Vines are thick in the canopy breaks.

In Subsegmént C, the utility right-of-way near the beginning of the segment,
there are no canopy trees because of the power company's management practices.
Silky dogwood and white ash form occasional shrub-level clusters, and the thick
herb layer is composed mainly of marsh grasses and purple loosestrife.

Land uses near the end of Segment 14 are agricultural. To the right of the
Canal (Subsegment B) is a pasture grazed by animals from nearby farms (Contiguous
Land d). (See Section B-B'.) Along the Canal edge is a thicket composed of
sycamore (dominant), sweetgum, and ash. Cattle grazing and trampling have disturbed
the vegetation so that there is no shrub layer and very little herb stratum, :
except for patches of nettles, and grasses at the water's edge. The bank appears
to be eroding here. Aquatics are present in the Canal in Subsegment D. A foot-
path runs along the top of the berm for the entire length of Subsegment B.
Disturbances observed included several pipes carrying drainage from nearby
agricultural uses into the Canal; fences running into the water near the farm at
d; and dredging spoil near the sod farms at Contiguous Land Use e. A road
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serving the sod farms parallels the Canal bank toward the end of the subsegment .
Boating was observed along the Canal in Segment 14, In mid-segment,

where floodplain woods 1ine the Canal on both sides, shade is more abundant than

at the beginning or the end of the segment. Views in Segment 14 are varied.

Access into Canal Corridor

The left bank of Segment 14 is accessible at Province Line Road
(end of segment). Contiguous land uses offer several back roads, but their
use may raise questions of trespass,

Towpath

Paths run along the tops of both berms, but the path to the right of the
Canal is nearly impassable in the woodland which covers much of the segment,
and fences in the pasture also inhibit passage along it. Near the end of the
segment, the path on the left is also overgrown. :

Ease of Passage on Canal

Passage on the Canal is unhampered in Segment 14.
Wildlife

Evidence of deer was observed throughout the segment. Small blue herons were
also seen, a box turtle was found in Subsegment D,

Auditory Assessment

. Traffic noise from highways is constantly audible and is especially loud
at the beginning of the segment. Dredging operations and contiguous farms
create intermittent noise which can be heard at the end of the segment:,

SUBSEGMENT A

Subsegment A is Coastal Plain floodplain woodland. The subsegment extends
along both banks of the Canal after the mowed open space which abuts the Route 1/
Interstate 295 highway interchange. On the right bank near the end of the
segment, pasture (Subsegment B) replaces the woodland. The Canal is flanked on
both sides by a gently sloping berm 4 to 6 feet (I to 2 m) high and a service
road at Special Feature 2 runs along this berm for a short distance. Paths
Tun atop both berms. The path along the berm to the right of the- Canal is
‘very overgrown; the one on the left is generally better, except near the end of
of the subsegment. :

The canopy of the woodland is of medium density and is dominated by white

ash, red maple, pin oak, and silver maple, with some sycamore, black walnut,
willow, and locust trees as well. The canopy is broken and irregular and ranges

136



from 40 to 60 feet (12 to 18 m) high. Box elder dominates the sparse understory,
and spicebush, spirea, and silky dogwood are dominant in the thin to medium-
dense shrub layer. Jewelweed, grape, purple loosestrife, sedges, and grasses
are common in the herb layer, and vines are thick in the canopy breaks. This
damp woodland has few large trees; their absence suggests a historical
disturbance by flood and/or windthrow.

Edge species along the service road and the berms of Subsegment A include
woody saplings (black locust, black cherry, and box elder), Virginia knotweed
(Tovara virginiaria), blackberry, Japanese honeysuckle, poison ivy, dayflower,
pokeweed, bittersweet (Celastrus scandens), and (at the water's edge) cardinal
flower (Lobelia cardinalis). The canopy trees on the berms are among the largest
in the woodland, possibly because drainage is better there.

Considering its proximity to Route 1 and Princeton, the character of
Subsegment A is surprisingly natural. Traffic noise from the contiguous roads
can be heard in most areas of the woodland, however. Near mid-segment, dredging
operations in the Canal leave spoil on both sides. The vegetation in the spoil
areas is sparse, comprising only a few trees of canopy height.

Access to Subsegment A is possible from the other subsegments and from
Province Line Road.

Community Dynamics

Flooding will continue to influence the success of regeneration and
establishment of nmew members in this Coastal Plain floodplain woods. It should
continue to limit growth in the herb and shrub layers.

Management Recommendations

Clear vegetation from the path on the left side of the Canal.

SUBSEGMENT B

Subsegment B, a pasture, continues along the Canal's right bank where the
floodplain woodland ends. A livestock farm and sod farms are contiguous to it.
Several fences from the farms run over the berm and into the Canal to keep the
cattle enclosed. These fences block the path along the top of the berm. Pipes
draining the contiguous agricultural areas were observed entering the Canal, and
Canal dredging has left speil areas near the bank bare of all vegetation except
well-established canopy trees.

Cattle have grazed and trampled the vegetation until there is no shrub layer
and very little herbaceous cover in Subsegment B. A few large canopy trees are
in the pasture, but otherwise there is no shade. Because of the cattle grazing
and trampling, the Canal bank is eroding in this subsegment. Along the embankment
is a thicket of sycamore (dominant}, box elder, sweetgum, American elm, white ash,
maples, and black cherry. At the water's edge are a few patches of clearweed,
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jewelweed, stinging nettle, and grasses. Arrowhead and duckweed are found
in the Canal.

If this subsegment is to be used for hiking, biking, or other passive uses,
the presence of the cattle may cause problems. The cattle can be watered by a
pump and trough system; this solution would alsc put an end to the erosion of
the Canal bank in this subsegment.

Subsegment B can be reached from the floodplain woods of Subsegment A.
Highway noise is audible, although somewhat buffered by the vegetation of the
woodland.

Community Dynamics

Agricultural use and flooding affect the vegetation on Subsegment B. If
grazing continues, it is unlikely that new canopy species will establish
themselves in this pasture.

Management Recommendations

Limit grazing on the Canal embankment so that ground cover can become
established and prevent erosion.

SUBSEGMENT C

A 150 to 200 foot (45 to 60 m) wide right-of-way for the power company
cuts across Subsegment A near its beginning. It lies perpendicular to the
Canal. Cutting and herbiciding have kept canopy species out of this area.
White ash, silky dogwood, and privet (Ligustrwm spp.) grow in small clumps at
shrub height. TFor the most part, the cover is a densé layer of purple loosestrife
and grasses. At the edges of the Canal are found blue flag iris and a number
of moisture-loving species, among them common reed (Phragmites communis) and
swamp rose mallow,

The subsegment is accessible from Subsegments A and C. Traffic noise from
the highway area at the beginning of the segment can be heard, although it is
somewhat buffered by the intervening woodland area. Views of the open, marshy
area with its high herbaceous cover are pleasant, except for the powerline pylons.
Subsegment C could be developed for low-intensity use (e.g., boat launching,
parking, storage).

Community Dynamics
The community is maintained.

Management Recommendations

None

138




SUBSEGMENT D

Subsegment D, the mowed open space at the beginning of Segment 14, has only
a grass cover for the most part. Slopes of the highway embankments have a few
ornamental evergreens. Several bridges cross the Canal at the beginning of the
subsegment, and under them the Canal is retained by steel bulkheading, which
inhibits all vegetation.

Farther along the subsegment, a low (5 feet or 1.5 m) thicket lines the
Canal edge. In this thicket are black gum (Nyssa sylvatica), pin oak, black
locust, blackberry, speckled alder, and silky dogwood. Shipetaukin Creek runs
close to the Canal's left bank here, It is rich in aquatic vegetation such as
purple loosestrife and cattail.

~ Subsegment D is accessible from the highways. The noise of traffic is
constant and loud. There is no vegetation in the subsegment to buffer either
noise or sunlight, which is intense on clear days,.

Community Dynamics

The community is maintained.

Management Recommendations

None
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CONTIGUOUS LAND USE

Contiguous Cover Type ~Land Use
Area
a landscaped open space road or highway
asphalt/concrete roadway
b utility row utility corridor
c Coastal Plain floodplain protected area, unmanaged
land
d successional oldfield agriculture
pasture pasture, sod and nursery

TOPOGRAPHIC CROSS—SECTIONS

A-A' -- 200 yards north of powerline right-of-way

B~B' -- Shows pastuyred Canal edge

SPECIAL FEATURES

1 --- Gauging ‘station and utility building
2w Service road

3 - Dredging operation _ L

4 w-- Cottage and possible former dredge spoils

PHOTOGRAPHIC RECORD

Contact Map
Photo Sheet Sheet
Number Description Number Reference
1 Route 1 bridge/culvert 3 Sb
2 Route 295 bridges (Canal on left, 3 "
Shipetaukin Creek on right)
3 Powerline pylon 3 ' "
4 Road along Canal 3 "
5 Dredge along Canal 3 "
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Contact Map

Photo Sheet Sheet
Number Description Number Reference

6 Service road on left bank 3 5b

7 Bare ground by cottage (perhaps dredge 3 "y

spoils, possible non-point source of
, pollution) '
8 Pump and end of cattle barn (note proximity 3 "

of barn to Canal)
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SEGMENT 14 VEGETATION DATA

SUBSEGMENT A

Cover Type: Coastal Plain floodplain, shrubswamp, wooded swamp, gravel/dirt roadway (inpart), dredge
spoils

Current Land Use: Protected area {inpart}, unmanaged land

Vegetation Data:

CANOFPY UNDERSTORY SHRUB HERB
[Densgity~ broken) {Density-thin) {Density -thin/medium) ({Density-thin/thick)
Pin oak Box elder Spicebush Grape
White ash Silky dogwood Climbing false buckwheat
Red maple Privet Halberd-leaf tearthumb
Silver maple Pokeweed Blackberry
Black walnut Swamp spiraea Poison ivy
Sycamore Spiraea Japanese honeysuckle
Willow Milkweed
Black locust Cardinal flower
Honeylocust Purple loosestrife
Jewelweed
Unknown grasses
Dayflower
Sedges

Historic Disturbances: Flooding, debris accumulation, siltation, erosion Virginia knotweed

Bittersweet
Current Disturbances: Flooding, debris accumulation, siltation, erosion

SUBSEGMENT B

Cover Type: Pasture, thicket and hedgerow

Current Land Use: Pasture, boating

Vegetation Data:

CANOPY UNDERSTORY SHRUB
(Density-medium) {Density-thin) {Densitynene)
Sycamore Box elder

White ash Sugar maple

Black cherry Sweetgum

Sugar maple Bilack cherry

Red maple

Silver maple

Sweetgum

American elm

Historic Disturbances: Fiooding, debris accumulation, siltation

Current Disturbances: Flooding, debris accumulation, siltation, trampling, grazing,
SUBSEGMENT C

Cover Type: Thicket andhedgerow, successional oldfield, shrub swamp

Current Land Use: Utility corridor

Vegetation Data:

CANOPY
{Dengity-None)

UNDERSTORY
{Density-None}

SHRUR

{Density ~-medium/
thiclk) :

Sitky dogwood

Privet

White ash

Purple lovaestrife

HERB

{Density ~thin)
Clearweed
Stinging nettle
Unimown grasses

, Jewelweed

Arrowhead
Duckweed

browsing

HEREBE

{Density -thick)
Comma reed
Purple lovsestrife
Swamp rose mallow
Blue flap ivis
Evening primrose
Unknown gragsces



Historic Disturbances: Flooding, cutting

Current Disturbances: Flooding, cutting, herbiciding

SUBSEGMENT )

Cover Type: Landscaped open space

Current Land Use: Road or highway, utility corridor

Vegetation Data:

CANOPY UNDERSTORY SHRUB HERB
{Density-None) {Density-None) {Density-dense =dge) (Density-~thick)
Black gum {Sourgum) Unknown grasses
Pin oak {mowed)
Blacklocust
Blackberry

Sitky dogwood
Speckled alder

Historic Disturbances: Earth moving, herbiciding

Current Disturbances: Mowing, cutting
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Segment 15

FLOODPLAIN WOODLAND FROM PROVINCE LINE ROAD TO QUAKER ROAD

SEGMENT/ SUBSEGMENT NARRATIVE

Segiment 15, designated by the Canal Commission's 1976 Master Plan as a
special node, is a marrow corridor .5 miles (0.9 km) in length. Bisected by
Quaker Bridge Road, the segment runs from Province Line Road to the point
where Quaker Road bends away from the Canal to the west. (See the map on
Sheet 5a.) Subsegment A (the only subsegment) is a floodplain woodland on
both sides of the Canal. A path runs intermittently along the right side of
the Canal. Land uses contiguous to the Canal corridor include unmanaged shrub
swamp, successional oldfield, floodplain woodland, sod farms, single-family
residences, and highway right-of-way.

On the right side of the Canal at the beginning of the segment, ‘the woods
are thin, barely screening the Canal from a gravel road which comnects Quaker
Bridge Road and the sod farm at g. Here the intermittent canopy is largely
ash and black walnut, with mulberry, box elder, and slippery elm spanning the
intervening strata. The grassy edge of the road is mowed clear to the Canal
in places, and embankment is broken down. A water company right-of-way runs
near the Canal in this area.

After the sod farm and Quaker Bridge Road, the woodland along the right
side of the Canal is thicker. Below the residential area at f, a berm like
those found in Segment 14 extends along the right bank. At the time of the
survey, the water's edge was about 30 feet (9 m) inside this berm. A broken
canopy of silver maple and river birch 30 to 40 feet (9 to 12 m) high covers
the area between the berm and the Canal. The thick understory and shrub
strata are dominated by box elder. This woodland appears to be frequently
filooded, and its silt-laden and debris-littered floor is covered with low-
growing patches of clearweed, false nettle (Bohemeria cylindrica), and smartweed.
Much of the berm itself is covered by a dense mass of bittersweet, Japanese
honeysuckle, and other creeping vines. Lying outside the berm is a woodland
with hickory and silver maple as canopy dominants, with medium-dense understory
(box elder) and shrub (spicebush) strata. The herb layer is sparse in most
places, except for vines (notably poison ivy) which have taken hold and have
reached the canopy in some areas.

Along the left side of the Canal corridor at the beginning of the segment,
ash dominates the woodland, reaching 50 feet (15 m) in height and 30" (75 cm)
DBH. Black locust, honeylocust, and silver maple are also important in the
broken canopy, while the understory dominant is box elder: Black cherry,
spicebush and box elder compete for the dominant position in the shrub layers.
The herb stratum is fairly dense, including many creeping vines, flowering
herbs, and grasses. Below the intersection of Quaker Road and Quaker Bridge
Road, where the contiguous land use (c) is sod farming, the woodland resembles
that of the right bank near the sod farm at g.

Special Features of the segment are a duck pond (Special Feature 1)
behind a residence in Contiguous Land Use f and a pump and water line (Special
Feature 2), which appear to serve an adjacent sod farm. (See Sheet 5b.)
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Overhanging trees shade much of the Canal, particularly in the more
heavily wooded areas at the end of the segment, creating pleasant enclosures
which are occasionally broken by open views across mowed areas near the
beginning.

Access into Canal Corridor

Segment 15 is easily accessible from roads on left at both ends; from
Quaker Road, which parallels the segment on the left; and from Quaker Bridge
Road, which bisects the segment.

Towpath
There is no towpath on the left side of the Canal. The embankment on the
right side is broken down for the most part, and the path is discontinous. Near

the end of the segment, the path runs along a berm, but vines hamper passage.

Ease of Passage on Canal

Passage on the water is clear throughout Segment 15.
Wildlife

Blue heron was observed, and an Eastern -ribbon snake (nonpoisonous) was
found in the woodland beyond the berm on the right side of the Canal.

Auditory Assessment

Noise from intermittent traffic is audible throughout the segment.

Community Dynamics

With the present land uses and flood regime, most of the community should
remain stable. In the woodland between the berm and the Canal, severe flooding
will probably continue to keep the herb and shrub layers sparse.

Management Recommendations

Clear the vines which have overgrown the towpath on the right side of the
Canal. ‘
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CONTIGUOUS LAND USE

Contiguous Cover Type Land Use
Area

a shrub swamp unmanaged land

b successional oldfield unmanaged land

c sod farm sod and nursery

d Coastal Plain floodplain "unmanaged land

e shrub swamp ' " unmanaged land

f residential trees single houses {with yards)
road or highway

g lawn N sod and nursery

TOPOGRAPHIC CROSS—SECTICNS
A-A' -~ 100 yards north of Quaker Bridge

SPECIAL FEATURES

1 ww- Pond
2 --- - Pump and pipe up to farm

PHOTOGRAPHIC RECORD

Contact Map
Photo Sheet Sheet
Number Description Number Reference
1 Elizabethtown Water Co. right-of-way, 3 Sh
recently graded and seeded
2 Landscaped open space (sod farm) and farm 3 "
building, intermittent hedgerow along Canal
3 Vegetation buffer along Canal edge 3 "
4 Floodplain terrace along Canal's right side 3 "
(small box elder, silver maple dominant)
5 Canoe entry point into Canal at junction of 5 "

Segments 15 and 16
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SEGMENT 15 VEGETATION DATA

Cover Type: Piedmont/Coastal Plain floodplain woodland

Current Land Use: Unmanaged land, road or highway

Vegetation Data:

CANOPY
{Density-thin)
White ash
Black locust
Black walnut
Heneylocust
Silver maple
River birch
Sycamore
American elm
Stippery elm
Hickory

UNDERSTORY

{Density-medium)

Box elder
Silver maple
River birch

SHRUB
(Density-medium)
Black cherry

Box elder
Spicebush

Rose

Mulberry

Historic Disturbances: Flooding, debris accumulation, siltation

Current Disturbances: Flooding, debris accumulation, siltation

14%

HERB

{Density -medium)
Clearweced

False nettle
Virginia creeper
Jawelweed
Smartweed
Dayflower
Jack-in-the-pulpit
Great ragweed
Queen-Anne's lace
Evening primrose
Sedges

Grape

Violet

Milkweed
Japanese honeysuckle
Poison ivy
Blackoalk
Unknown grasses
Virginia knotweed
Gill-over -the-ground
Cardinal flower
Bittersweet






Segment 16

HEDGEROW/THICKET AND SWEETGUM/TULIP POPLAR STAND, QUAKER ROAD TO ALEXANDER ROAD

SEGMENT NARRATIVE

Segment 16 is in a rural setting beginning at Quaker Road (northeast of
Port Mercer) and extending 2.2 miles (3.5 km) to Alexander Road. (See the map on
Sheet 6a.) The State presently owns a narrow strip of land which flanks the
Canal. The majority of vegetation within that strip is a hedgerow/thicket
(Subsegment A) which lines the Canal and the towpath along its left bank. Near
the mid-segment, to the right of the Canal, is a stand of sweetgum and tulip
poplar (Subsegment B). Stony Brook, which crosses under the Canal near the
beginning of the segment, runs roughly parallel to the left bank for the rest
of Segment 16.

Canopy species in the hedgerow/thicket of Subsegment A include pin oak, silver
and red maple, white ash, sweetgum, and shagbark hickory. The canopy often
exceeds 50 feet (15 m) in height. Members of the understory join the canopy
to provide an abundant amount of shade to the lower layers or towpath below.
Typical species of this layer include black cherry, hawthorn (Creteagus spp. ),
river birch, slippery elm, and red maple. In the shady areas, spicebush dominates
a thin shrub layer. The herb layer is uswally a mixture of vines, grasses, and
other herbaceous plants. : '

At the golf course (Contiguous Land Use f) in the first half of the segment
as well as a few other places, the hedgerow ends and thicket growth becomes more
prominent. Shrub-height vegetation, including rose, Japanese barberry (Berberis
thunbergii), and red cedar, mixes with vines such a Japanese honeysuckle,
greenbrier (Smilax spp.), and Virginia creeper.

Where Stony Brook nears the Canal toward the end of the segment, the Canal
Park property includes a small portion of floodplain woodland. {See the map on
Sheet 6a. Woodland is found near Contiguous Land Use b.) Species are similar to
those found in shady areas of the hedgerow (e.g., sweetgum, pin oak, red maple,
white ash, spicebush), but the community has a denser canopy and understory and
thinner, more flood-prone herb and shrub layers.

Near mid-sepment on the right side of the Canal is a dense stand of sweetgum
and tulip poplar (Subsegment B). The trunks of these canopy trees (1 to 3 feet
or 0.3 to 1 m DBH) are prominent features in the lower strata. The broken
understory layer is composed of box elder, red maple, and sassafras. In the
shrub stratum is spicebush, and vines and a few herbs occupy a very thin herb
layer.

Special Features of Segment 16 include a specimen shagbark hickory (2) and
an area near the towpath where beech trees (seldom seen near the paths of the
Canal Park) are prominent (3). At several points along the Canal (Special
Features 1, 4, 5) water is extracted, presumably for use by nearby sod farms.

The towpath on the left bank offers easy access to the Canal, as well as

views of the Canal and the surrounding rural landscape. The Canal Park in Segment
16 is used for many recreational activities, but neither these uses nor the
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extraction of water which has created significant disturbance.

Access into Canal‘Corridorr

Segment 16 is accessible from Quaker Road at the beginning of the segment
(left side); from roads near mid-segment (right side);. and from Alexander Road
at the end of the segment (both sides).

TOEEath
The towpath is in excellent condition.

Ease of Passage on Canal

A fallen tree just north of mid-segment blocks passage by water.
Wildlife
Turtles, a heron, and a rabbit were observed in Segment 16.

Auditory Assessment

For the most part, sounds audible in the Canal corridor are natural and
the segment is quiet. Intermittent traffic can be heard near the beginning and
end of the segment.

SUBSEGMENT A

Subsegment A is the hedgerow/thicket along the edges of the Capal and
towpath through Segment 16. A variety of species are canopy members of the
hedgerow. Among the most abundant are pin oak, shagbark hickory, silver and red
maple, white ash, and sweetgum. Elms, red oak, black walnut are also common in
a canopy which can reach 60 to 70 feet (18 to 21 m). The shagbark hickories, which
are larger and more abundant in this segment than in pfevious ones, are a Special
Feature (2). In many areas, the understory is also dense and diverse. Black
cherry, hawthorn, box elder, red maple, river birch, and elm are prominent.
Occasional stems of elm, beech, tulip poplar, sassafras, and basswood are
variations. Because of the shady conditions, much of the shrub layer is thin.
Spicebush is a common constitutent; dogwood, ironwood, and blackberry are
occasionally seen. The herb layer is a diverse mixture of vines (honeysuckle,
grape, bittersweet, poison ivy)}, grasses {(foxtail), and herbaceous plants [gill-
over-the-ground (Glechoma hederacea), violets, smartweed].

In terms of overall structure, the community is closed and high. . The
overstories of each side meet over the towpath and form a vegetation tumnel,
(See Section A-A'.) As a result, most of the path has a mixture of shade. and
filtered sunlight. The community, does, however, open periodically, and the
abundance of sunlight gives rise to a thicket/hedgerow in which low-growing
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plants dominate shrub and herb strata. The thicket is dominated by sun-loving
vines (honeysuckle, grape, greenbrier, Virginia creeper) and occasional woody
species such as red cedar, Japanese barberry, and rose. The Canal edges which
abut the golf course are mowed in places. (See Section B-B'.)

. Toward the end of this segment, where Stony Brook comes close to the Canal,
the boundary extends to the Brook and includes a small area of floodplain woods.
This wooded community resembles the Millstone River floodplain (Segments 21-26).
The canopy is mostly closed and thick. Dominant species include sweetgum,
pin oak, red maple, white ash. Occasionally, sycamore and box elder occupy
part of the canopy. The dominant shrub in the shady lower layers is spicebush.
Because this stratum and the herb layer [honeysuckle, poison ivy, cléearweed
(Pilea pumila), and others] are often thin, one can experience unobstructed
views through portions of the woods. Windthrown trees and small variations in
relief (mounds, depressions) commonly interrupt the floodplain, which'is otherwise
flat.

The Canal through this segment is mostly free-flowing, but there are two
obstacles to its enjoyment. A fallen tree blocks flow just north of mid-segment;
and flying golf balls are a problem. (The Canal is a water hazard for golfers.)
The banks are in good condition with their rock walls intact for the most part,
but bank slumping was observed in a few locations. The bank vegetation includes
smartweed, jewelweed, and cardinal flower. Occasional communities of aquatic
plants (water lily, arrowhead, arrow-arum, and duckweed) are found in the Canal.
The Canal is often partly shaded, occasionally completely so by overhanging
canopy trees of the hedgerow.

The towpath is in good condition. Management practices (e.g., cutting,
pruning) are apparent. Several large fallen canopy trees lie across the path.
Their spacing and location suggest that the trees have been deliberately placed
to control unfavorable towpath uses such as motor biking. Pedestrians are hampered
only slightly by these trees.

In several locations-along this subsegment(Special Features 1, 4, 5), water
is being extracted from the Canal. Uses include irrigation for contiguous sod
farms and perhaps for the golf course. A water treatment plant {(Contiguous
Land Use ¢) just south of Alexander Road (end of the segment) is also withdrawing
Canal water.

Throughout this subsegment, the Canal and towpath provide a tranquil
recreational facility. Observed uses include canoeing, strolling, and fishing.
The subsegment is easily entered from either end (Quaker Road or Alexander Road)
and from roads near the golf course. The towpath lying along the Canal's left
bank provides easy access to the Canal. There is no continuous trail along the
right side, although it is passable in some locations.

Community Dynamics

The presence of seedlings and saplings of canopy species should ensure the
continuity of vegetation in Subsegment A. The community on the Stony Brook
floodplain at the end of the subsegment will continue to be influenced by the
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flood regime. Vegetation along the towpath appears to have been cut.

Management Recommendations

Repair slumping banks along parts of the Canal. Remove fallen tree which
blocks Canal passage. Continue to block trail biking along the towpath.

SUBSEGMENT B

Subsegment B is a mature, isolated stand dominated by sweetgum and tulip
poplar. It offers an interesting contrast to the hedgerow/thicket and floodplain
woods which dominate the rest of this segment. The stand is located to the right

! of the Canal just beyond mid-segment. It is set back from the Canal and
i undergrowth hampers access to it.

Lying just under the sweetgum/tulip poplar canopy is an intermittent
understory composed primarily of box elder, red maple, and sassafras. Most of
the lower layers are thin and dominated by the large straight trunks of the
canopy trees (1 to 3 ft or 0.3 to 1 m DBH). The remainder of space in the
shady shrub layer is filled by a fairly uniform layer of spicebush. Vines which
include bittersweet, poison ivy, and Virginia creeper, originates in the herb
layer but often climb high into the upper layers. Honeysuckle, violets, and
Christmas fern are other components of a very thin and intermittent ground
layer.

Within this stand, one experiences an openness broken only by the large
column-like trunks and scattered shrub clusters. The thick umbrella of canopy
trees makes the area shady and cool. The sunlight which reaches the ground
is evenly dispersed. This node offers an undisturbed, natural environment.
Because the stand is tightly packed, windfall (which often plagues tulip
poplar) is not a frequent disturbance in the area.

Community Dynamics

Dominant canopy species are not evident in the lower strata, which may mean
that the compositon of this community will change over time.

Management Recommendations

Selective cutting of the upper layers might encourage regeneration of tulip
poplar and sweetgum.

154




Segment 16

_____ - Sections

-y

155



CONTIGUOUS LAND USE

Contiguous Cover Type .. . ..  Land Use
Area
a landscaped open space sod and nursery
b Piedmont floodplain unmanaged land
Coastal Plain floodplain
c gravel/dirt roadway utility
asphalt/concrete roadway '
building
d successional oldfield unmanaged land
e residential saplings single houses (with yards)
f landscaped open space golf
g

orchard unmanaged land

TOPOGRAPHIC CROSS—SECTIONS

A-AT ---
B-B' ---

Near the beginning of Segment 16, Quaker Road

Near the beginning of Segment 16, before golf course

SPECIAL FEATURES

Water extraction (water treatment, agricultural)

open lower layers
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1 -
2 --- Specimen shagbark hickory
3 —-- Rare occurence of beech trees on towpath
4 ——- Water extraction (water treatment, agricultural)
5 --- Water extraction (water treatment, agricultural)
'PHOTOGRAPHIC RECORD
Contact Map
Photo . Sheet Sheet
Number Description Number Reference
1 Contiguous land use (sod farm) from Canal 5 6b
2 Vines climbing trees (5" diameter) 5 "
3 Contiguous golf course 5 "
4 Sweetgum-tulip poplar woods (Subsegment B) 5 "



Contact Map
Photo . Sheet Sheet
Number Description Number Reference
5 Left side of towpath 5 "
6 Water treatment plant intake (withdrawal 5 "
from Canal)
7. Aquatic growth in Canal 5 "
8 Canal from Alexander Road upstream 5 "
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SEGMENT 16 VEGETATION DATA

SUBSERMENT A

Cover Type: Thicket and hedgerow

Current Land Use: Hiking, fishing, boating, bicycling, hunting, trail biking, passive use, picnicking

Vegetation Data:

CANOPY
{Density ~thick)
Pin cak

Silver maple
American elm
Slippery elm
Black walnut
Hickory

White agh
Green ash
Sweetgum
Blacklocusat
Red oak

Shagbark hickory

Red maple
Willow
Sycamore

Historic Disturbances:

Current Disturbances:

SURSEGMENT B

UNDERSTORY
{Density-thick)
Swamp white oak
Honeylocust
Green ash
Hawthorn
Hickory

Black walnut
Box elder

Red oak
Sassafras
Basswood
Slippery elm
Shagbark hickory
Black cak
River birch
Tulip poplar
Beech

Red maple
Speckled alder
Gray birch
Black cherry

Cutting, windthrow

Cover Type: Sweetgum-tulip poplar stand

Current Land Use: Unmanaged land, recreation

Vegetation Data:

CANOCPY
[Density -Nonel
Tulip poplar
Sweetgum

UNDERSTORY
{Density ~thick}
Red maple
Sassafras

Box elder

SHRUB

{Density -thin/medium)
Sassafras

Spicebush

Blackgum (Sour pum)
Red cedar

Box elder

Ironwood

Blacklocust

Japanese barberry
Tartarian honeysuckle
Rose

Speckled alder
Norway maple

White cak

Hemlock

Silky dogwood
Blackberry

Trampling, bulkheading, cutting, earthworks

SHRUB
{Dengity ~-medium)
Spicebush

HERB
{Density-thick)
Grape

Smartweed
Virginia creeper
Cinguefoil
Greenash

White asgh
Japanese honeysuckle
Bristly dewberry
Gili-over-the-ground
Box elder
Milkweed
Unknown grasses
Sheep sorrel
Virginia knotweed
Greenbrier
Canada thistle
Solomon's seal
Goldenrod

White avens
Violet

Lady fern
Sunflower
Bittersweet
Poison ivy
Jewelweed
Cardinal flower

HERB

(Density - thin)
Christimas fern
Japanese honeysuckle
Brambles

Milkweed

Virginia creeper
Poiaon ivy

_ Bitteroweet

Historic Disturbances: None

Current Disturbances: None




Segment 17

HEDGEROW/THICKET, ALEXANDER ROAD TO RAILROAD 'SWING' BRIDGE

SEGMENT MNARRATIVE

Segment 17 is a short special node along the Canal corridor. (See the map
on Sheet 6a.) The segment begins at Alexander Road and ends at an old Pennsylvania
Railroad swing bridge (Special Feature 2). The node is apparently of special
interest because the surrounding area is being developed by Princeton Township
and Princeton Historical Society for its historic value. Paths run along both
sides of the Canal. The segment offers easy access into the next segment (18),
which is maintained by Princeton Yniversity and offers a very attractive
recreational area.

 Subsegment A (the only subsegment) is the narrow edge community which lines
both the edges of the Canal and the paths. (See Section A-A'.) The community
closely resembles the hedgerow/thicket described in Segment 16, Subsegment A.
Perhaps the only noticeable differences are that the community is shorter in
length and that it is less enclosed by canopy vegetation (and hence, is sunnier).
Contiguous to the Canal's right side is a small dirt road which runs through a
narrow corridor of early oldfield vegetation to a pump house ‘(apparently abandoned}.

The canopy of the hedgerow/thicket is thick. Sycamore, white ash, pin oak,
silver maple, black locust, and American elm are among the most abundant members.
Mulberry, river birch, and red maple are common in the dense understory. The
shrub layer, of medium density, includes Tartarian honeysuckle, arrowwood, and
slippery elm. In the dense herb layer are Virginia knotweed, pokeweed, raspberry
(Rubus oceidentalis), grasses, Virginia creeper, and poison ivy {(dominant, and
present in all strata).

Qutside the path to the left of the Canal, the vegetation assumes the
character of the contiguous floodplain woodland (a) of Stony Brook. This community
is described in detail in Segment 16, Subsegment A.

Recreation appears to be the primary use of the Canal Park in Segment 17.
. Water is extracted from the Canal via a pump at Special Feature 1. Views in this
L segment are not exceptional, but the swing bridge is of interest. The edges of
the Canal are shaded by the hedgerow/thicket.

Access into Canal Corridor

Segment 17 is easily accessible from Alexander Road.

Ease of Passape on Canal

Passage on the Canal is unhampered throughout the segment.

Toxmath

Both paths along the Canal are in good condition.
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Wildlife
Turtles were observed.

Auditory Assessment

Frequent traffic along Alexander Road is audible within Segment 17. When
the pump is in use, it can also be heard within the segment. Otherwise, the
sounds of the Canal corridor are natural.

160




Segment 17

Section
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CONTIGUOUS LAND USE

Contiguous
Area

Cover Type

Land Use

a

b

oo

Piedmont floodplain
Coastal Plain floodplain
successional oldfield '
Coastal Plain floodplain
successional oldfield
railroad (bridge)

still water

unmanaged land
road or highway
utility corridor

railroad
none apparent

TOPOGRAPHIC CROSS-SECTIONS

A-A' ---  Between Alexander Road and Pennsylvania Railroad Bridge

SPECIAL FEATURES

1 --- Punp; extraction of water from Canal

2 m Railroad "swing' bridge

No photographs
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SEGMENT 17 VEGETATION DATA

Cover Type: Thicketand hedgerow

Current Land Use: Hiking, fishing, boating, bicycling, trail biking

Vegetation Data:

CANOQPY
{Density-thick}
Sycamore

Pin vak

Box elder
Black cherry
White ash
Black walnut
Black locust
Silver maple
American elm
Sweetgum
Poison ivy

Historic Disturbances:

Current Disturbances:

UNDERSTORY
{Density-thick)
Blacklocust
Catalpa

River birch
Red maple
Mulberry
White ash
Blacklocust

Polson ivy

SHRUB
{Density-meadium}
Catalpa
Spicebush
Hemlock

Slippery elm

Red cedar
Ailanthus
Tartarian honeysuckle
Axrowvwood
Poisonivy

Trampling, culvert, cutting, earthworks, excavation

Trampling, cutting, culvert
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HERB

{Density-thick)
Meadowrue

Rose

Queen-Anne's lace
Milkweed

Yarrow

Virginia creeper
Virginia knotweed
Tartarian honeysuckle
Cinquefoil

Unknown grasses
Ewvening primrose
Jewelweed

Purple loosestrife
Poison ivy
Raspberry

Japanese honeysuckle
Pokewead

Japanese barberry






Segment 18

THICKET/HEDGEROW AND EDGE COMMUNITY FROM RATILROAD "SWING" BRIDGE TO MILLSTONE
AQUEDUCT

SEGMENT NARRATIVE

Segment 18 begins at the railroad bridge across the Canal north of
Alexander Road and extends 1.2 miles (1.9 km) north to the beginning of the
Canal aqueduct over the Millstone River. (See the map on Sheet 6a.) The
State owns only a narrow strip along each side of the Canal. The land to
the west of the Canal boundary is owned and maintained by Princeton University,
and the two areas provide a large, attractive recreational space. Along
each side of the Canal lies a single-lane dirt road or path. These paths
offer access to the Canal and numerous vantage points of the Princeton
campus and Carnegie Lake. Subsegment A encompasses the Park land from Canal

edges through the paths; Subsegment B is the Canal and associated edge
vegetation.

Although the Princeton land is contiguous to the Park, it is an integral
part of the impression conveyed to users of Canal Park land. The vegetation
ranges from small unmanaged parcels which are wooded, mid- succe551onal
oldfields, or managed, landscaped open spaces.

Subsegment A comprises the vegetation between the Canal edges and the
Canal property lines outside the paths. It is a strip community with occasional
thicket openings, particularly in the early part of the subsegment. In most
places, the strip vegetation is a homogeneous mix of canopy trees above
(up to 35 feet) and thicket below. The canopy is dominated by red maple, pin
oak, black cherry, silver maple, and box elder. River birch, slippery elm, alder
(Alnus spp.), and green and white ash are frequent understory components.
Many of these trees overhang the Canal and provide considerable shade along
most of the Canal segment.

The shrub layer is more diverse than the canopy and understory. It
varies from thin to medium density: denser near the beginning of the subsegment,
it includes more species in the latter part (below Washington Road). Dogwood,
alder, and slippery elm appear to be dominant. The dense herb layer 1s
composed of nearly thirty species: among them are poison ivy (dominant),
Japanese honeysuckle, Joe-Pye-weed, mllkweed ragweed, and numerous wild
flowers. Special Features in Subsegment A are large red and silver maples
and river birches (1) and a red maple grove (2}).

The Canal and water's edge (Subsegment B) often contain small areas
of aquatic vegetation. Where the water movement is slow and there is
abundant sunlight, aquatic plants proliferate. These include water lily,
arrowhead, arrow-arum, and duckweed. Along the edge of the water, species
tolerant of wet soil (e.g., purple loosestrife, iris, jewelweed, and smartweed)
inhabit the bank. At one point near the end of the segment is a dense
"cove" of smartweed (Special Feature 3). The quiet and the long views of
Carnegie Lake, Princeton University, and the rural surroundings combine to
highlight this segment of the Canal corridor. Numerous passive recreational
uses were observed. Among them were hiking, fishing, boating, bicycling,
and picnicking.
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Overall, the most prevalent species in the canopy are red maple, pin
oak, black cherry, silver maple (DBH 30" or 75 cm), and box elder. Some
areas, however, do show proliferation of black locust, American elm, and
sweetgum (DBH 12" or 30 cm). In addition to younger specimens of these
canopy species, the understory often includes river birch, slippery elm,
alder, and ash. Norway maple and ailanthus are also significant components.
In many places, the shrub layer is diverse and dense with respect to the number
of stems present. Slippery elm, dogwood, alder, and hazel are among the
most numerous.. The thick herb layer is evenly mixed.. -No species can be
singled out as dominant, except perhaps poison ivy, which extends from the
~ground to the understory.

Among the most notable features of the strip vegetation are the
numerous trees which overhang the edges of the Canal. The water's edge
along most of the Canal is shaded by these trees. Often, the hanging limbs
nearly touch the water surface. (See Section A-A'.} It is likely that the
high degree of bank slumping has caused the vegetation to tilt and overhang
a significant amount of water.

Paths run next to the strip community on both sides of the Canal. The
path along the left side is a one-lane dirt road. From the beginning of the
segment to Washington Road, the road is traveled by vehicles (frequently,
at time of survey). The traffic keeps vegetation along this trail negligible.
Contiguous to this portion of the path are marshy spots, oldfields dotted
with wildflowers, and thinly wooded parcels. From Washington Road north to
the Millstone aqueduct, the path is a dirt road, but posted to prohibit
motorized vehicles. This portion appears to be frequently used by bikers,
joggers, strollers, and others. An easily traversed route, this path offers
pleasant views of both the nearby Canal and the contiguous land uses, which
include stretches of landscaped open space, marshy edge communities, Carnegie
Lake, and Princeton University.

The path along the right bank is a right-of-way for a buried Sun 0il
Company pipe. Vehicular traffic is forbidden, although the tracks indicate
occasional auto use. The trail is covered by a thick herbaceous layer,
but it is used (or managed) enough to prevent the establishment of woody
species. Recreational uses (e.g., camping) were noticed along the path.

To the north the path enters an oldfield and terminates at the edge of
the Millstone River just upstream from where it intersects the Canal. The
land contiguous to the trail along the right bank offers two Special Features.
These include several very large canopy trees--silver and red maples and
river birch (Special Feature 1). Another small (1/4 acre or 0.1 hectare)
area is inhabited by an unusual community (Special Feature 2) which is
almost 100% red maple (few silver maple, river birch). The community is
canopy-height, with no shrub or herb layers filling the space beneath.

Access to the Canal from either path is easy, as is entrance to the
paths themselves. Most of the subsegment is very quiet, except where
Washington Road and Harrison Street intersect it. Distant highway noise from
Route 1 is slightly audible.
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Disturbances to the vegetation or Canal are few. In some areas along
the left side of the Canal the vegetation is controlled by cutting and by
light recreational traffic. Contiguous landscaped areas are mowed. Bank
slumping, prominent throughout Segment 18, appears to be the most urgent
problem. '

Access into Canal Corridor

Access to Segment 18 is easy at the beginning of the segment and
from Washington Road and Harrison Street, which transect the segment. Only
the left side of the segment can be entered from Millstone Aqueduct (Segment
19). '

Toggath

There is a path on each side of the Canal. For the most part, both are
in good condition, except for the northern end of the trail to the right of
the Canal.

Ease of Passage on Canal

Passage by water is clear throughout Segment 18, although several trees
have fallen into the Canal.

Wildlife

The Canal corridor in Segment 18 provides a good habitat for wildlife.
Evidence of rabbits, turtles, raccoons, muskrats, and birds was observed.

Auditory Assessment

Except near Washington Road and Harrison Street, the segment is fairly
quiet. Distant highway noise from Route 1 can sometimes be heard.

SUBSEGMENT A

Subsegment A comprises the strips of vegetation and the adjacent paths
which line the Canal on both sides of this 1.2-mile (1.9-km) segment. The
structure of the vegetation is consistent along the entire segment. Tor the
most part, the community is a dense row of canopy trees varying in height;
under these trees grows a thicket. In some locations, the overstory cpens.
for a short distance and the shrub layer is denser. The canopy layer along
the right side of the Canal is higher (25 to 35 feet or 7.5 to 10.5 m) than
the left. Management keeps the left side lower (15 to 20 feet or 4.5 to & m)
so that a utility line running overhead can be kept clear. As a result,
many species are multi-stemmed, both at the stem base and at a higher level
(about 12 feet or 4 m). Prequently, the right side (with its denser canopy)
has a less dense shrub layer than the left side.

167



Community Dymamics

The strip of vegetation lining the Canal appears to be a self-maintaining,
stable community, with young canopy specimens occupying each community level.
Some of the vegetation (e.g., along the utility line) appears to be maintained.
Bank slumping has caused some trees to fall into the Canal, causing canopy
breaks which provide sunlight and space for young specimens to become
established.

Management Recommendations

Repair Canal walls and provide support for slumping banks, Clear
overgrown trail at north end of segment on the right.

SUBSEGMENT B

Subsegment B is the Canal and associated aquatic and edge vegetation.
As well as the species which comprise the dense canopy, thinner shrub layer,
and dense, evenly mixed herb community of the path edges, a few wet-soil
species were observed in abundance near the water's edge. These include
purple loosestrife, marsh smartweed, iris, and jewelweed. The slumped banks
of the Canal have allowed this gradient community to become denser than ones
encountered in earlier segments. 1In addition, small zones of aquatic
vegetation are present--arrow-arum, water 1ily, arrowhead, and duckweed
are dominant. A large turtle population was observed in this rural portion
of the Canal. Subsegment B appears to provide a good habitat for wildlife.

The vegetation at the Canal's edge takes on a different character just
prior to the Millstone aqueduct -(Segment 19): the edges are lined with a
dense strip of smartweed. At one point along the right side, the bank of
the Canal is indented for about 15 to 20 feet (4.5 to 6 m) and the edge
community actually becomes a "cove'" of this smartweed (Special Feature 3. _See
Section B-B'.) At the time of the survey, there was no standing water.

The "cove'" was strewn by litter, however, which suggests periodic inundations.
Where the smartweed community meets the steep Canal embankment, the
vegetation changes to bank vegetation (Subsegment A).

In general, the Canal flows freely despite several trees which have
fallen into the water. In it present state, this problem is minor, but
siltation may occur in the future if the problem is not corrected. The high
degree of bank slumping is probably responsible for tree overhang and
“fall-ins." ' -

Several street runoff pipes discharging into the Canal were observed.
Other than these and the litter in the smartweed 'cove,' no man-related
disturbances were apparent. The Canal can easily be reached from the paths.
Visual and auditory experiences are similar to those described in Subsegment A,
Overhanging trees frame the views up and down this placid rural section of
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the Canal. Already used as a recreational facility, further uses might
include cooperation with Princeton to provide picnic tables and/or other
amenities.

Community Dynamics

Given current flow rate and volume of Canal water, the vegetation in
thé Canal and along the water's edge should remain in a steady state.

Management Recommendations

Repair of the slumping banks should reduce siltation in this segment
and downstream. Clean up the litter in the smartweed '"cove.!
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CONTIGUOUS LAND USE

Contiguous . Cover Type . ... .. Land Use
Area
a gravel/dirt roadway passive use, picnicking,
' bicycling, road or highway
b successional oldfield . passive use
c asphalt/concrete roadway road or highway
d landscaped open space passive use
e Coastal Plain floodplain managed woodland, passive use
f thicket and hedgerow unmanaged land, passive use
g wWarsh : passive use, boating, fishing
h " railroad railroad

TOPOGRAPHIC CROSS-SECTION

A-A' ~- Middle of segment, opposite Princeton campus
B-B' -- North part of segment, near convergence of Canal and Millstone River

SPECIAL FEATURES

¥ o--- Very large red and silver-maple, river birch (South of Washington Road)
2 - Red maple monoculture, about % acre (north of Harrison Street)
3 e Smartweed "cove'

PHOTOGRAPHIC RECORD

Contact Map
Photo Sheet Sheet
Number Description ' Number Reference
1 From Canal footpath (left side) toward 5 6b
Princeton dormitories--Carnegie Lake
foreground, near Pennsylvania Railroad
Bridge
2 Slumping banks, tree overhang, and pond 5 "
1ily patch
3 Path on right side of Canal; open, grassy 5 "
area overlying Sun 0il Co. gas pipeline
4 Contiguous land use, Princeton Boat House 5 "
and Carnegie Lake in background
5 Street runoff pipe at Harrison Street (enters 35 "
Canal)
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Contact Map

Photo Sheet Sheet
Number Description . Number Reference
6 Contiguous landscaped open space left of 5 "

Canal, Carnegie Lake in background :
7 Towpath on left side of Canal by lake, 5 "
- aquatic vegetation
8 Use of path (left side) 5 "
9 Overhanging trees on bank. 5 "
10 Across open space and lake from path (left 5 "
- side)

11 Section of rock wall of Canal 5 "
12 Smartweed "cove" 5 "
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SEGMENT 18 VEGETATION DATA

SUBSEGMENT A

Cover Type: Thicket andhedgerow, gravel/dirt readway

Gurrent Land Use: Managed woodland, road or highway, hiking, fishing, boating, camping, bicycling, passive
use, picnicking

Vegetation Data:

CANOPY UNDERSTCORY SHRUB HERB
{Density~None) {Density-thick) {Density-medium) {Density-thick)
Slippery elm Wild crabapple Black locust Unknown grasses
Red maple White ash Dewberry Milkweed
Catalpa Pin oak Catalpa Dayflower
White ash Box elder Black cherry Purple loosestrife
Pin oak Siippery elm Slippery ek QOueen-Anne's lace
River birch Specklied alder White oak Ragweed
Sycamore Ailanthus Hemlock Goldenrod
Hickoxy Sweetgum White ash Poison ivy
Mulberry Norway maple Rose Japanese honeysuckle
Common apple Green ash Hazel Pin oak
Willow River birch Speckled alder Grape
Box elder Tartarian honeysuckle Ewvening primrose
Silver maple Red cedar Sunflower
Black tocust Ailanthus Yarrow
Gray birch Silky dogwood Butter -and-eggs
Sweetgum Norway maple Jewelweed
American elm Green ash Meadowrue
Hawthorn Heal-all
Beech Virginia knotweed
Elderberry Violet

Historic Disturbances: Cutting, bank slumping

Current Disturbances; Cutfing, bank slumping

SUBSEGMENT B

Cover Type: Flowingwater, marsh

Current Land Use: None

Ve getazi en Data:

UNDERSTORY
{Density-None}

CANOPY
{Density -None)

Speckied alder
Iris

SHRUB
{Density-None)

Sensitive fern

i Virginia creeper

Pokeweed
Japanese barberry
Joe-Pye-weed
Canada thistle

Oxalis
Cinguefoil
Clearweed
Day lily
Bergamot

HERB
{Density«thin)
Duckweed
Arrowe~arum
Arrowhead

Purple loosestrife
Jewelweead
Smartweed

Doddar

Historic Msturbances: Flooding, debris accumulation, siltation, erosion, culvert

E\=|~ren!L_I?_i_§L\=1'b.12£-ﬁ: Sewer outlet, dobris accumulation, siltation, erosion, litter andtrash
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Segment 10

CANAL AT MILLSTONE AQUEDUCT

SEGMENT/SUBSEGMENT NARRATIVE

Segment 19 is a special node located where the Millstone River, the
Canal, and Carnegie Lake meet. (See the map on Sheet 6a. Subsegment A is
the only subsegment.) Through this node, the Canal is carriéd in a concrete
aqueduct. The Millstone widens to become pond-like (with associated marsh
and aquatic vegetation) prior to its junction with the Canal. The river
flows northwest, toward the aqueduct's right side. The right wall of the
aqueduct has a small port which allows a small volume of water from the
Millstone to enter the Canal. A slick of duckweed and debris covers the
water surface of the river before it enters the opening. The aqueduct seems
to function like a dam for the Millstone, creating the pond and marsh
mentioned above by restricting the flow of the river, except at high-water
times, when the low walls of the aqueduct allow water to spill over the Canal
into Carnegie Lake.

The left aqueduct wall has adjustable sluice gates to control water
passing between the Canal and Carnegie Lake, to the left of the Canal.
The top of the left wall is covered by a small boardwalk which permits a
pedestrian to traverse the aqueduct. The narrow right wall (6 to 8" or
15 to 20 cm) is difficult and dangerous to cross.

The vegetation within the boundaries of this special node is sparse.
A few submergent and transient aquatic plants floating in mid-stream with
the current were observed; they could not be identified, however. The
contiguous marsh (Special Feature 1) is noteworthy, however, as it provides
an excellent wildlife habitat and adds to the aesthetic appeal of the area.

The absence of all but aquatic vegetation makes the node sunny, with
intermittent shade along the edges where contiguous tree cover exists. Long
views overlooking the Millstone marsh and River to the right and Carnegie Lake
to the left are visual highlights.

The aqueduct and associated areas are used for passive recreation.
Activities observed included fishing, boating, strolling, and bicycling.
Further development for passive recreation might include a picnic area.

Access into Canal Corridor

The right side of the segment is most easily reached from a parking area -
a short distance (0.2 miles or 0.3 km} from Route 1. Traversing the aqueduct
along its narrow right edge is difficult and hazardous, however. The left
side can be reached from Harrison Street in Segment 18, a short distance
away, and a boardwalk runs along the Canal's left wall.

Towpath

No towpath as such exists alongside the aqueduct, but the boardwalk on
the left connects to the paths in the preceding and following Segments (18
and 20). . ‘ '
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Ease of Passage on Canal

Passage via water is unrestricted through this segment.
Wildlife

Fish and turtles were observed in the aqueduct. The adjacent areas
(marsh, woodland, and Carnegie Lake) offer a variety of wildlife habitats.

Auditory Assessment

The predominant sound is the constant, slow motion of water through
the aqueduct. Distant highway noises are audible but not disturbing.

Community Dynamics

Little vegetation was observed. The current and the unfavorable
substrate material may be responsible for the scarcity of vegetation.

Management Recommendations

None
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CONTIGUOUS LAND USE

Contiguous Cover Type Land Use
Area
a flowing water swimming, fishing, boating, passive use
b still water swimming, fishing, boating, passive use
c thicket and hedgerow hiking, bicycling, trail biking, passive
gravel/dirt roadway use, picnicking
d

parking lot

passive use, road or highway

TOPOGRAPHIC CROSS-SECTIONS

None

- SPECIAL FEATURES

|

Fresh marsh

PHOTOGRAPHIC RECORD

: Contact Map
Photo Sheet - Sheet
Number Description Number Reference
1 Millstone aqueduct from north end, right 5 6b
side (looking west from parking area)
2 Marsh (Millstone River) above Millstone 7 1
aqueduct from parking area
3 Marsh upstream of aqueduct from Route 1 7 "
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SEGMENT 19 VEGETATION DATA

SUBSEGMENT A

Cover Type: Flowing water

Current Land Use: Hiking, swimming, fishing, boating, passive use, picnicking, other

Yegetation Data:

CANOPY UNDERSTORY SHRUB
(Density-None) [Density-None} {Denaity-None)

Historic Disturbances: Flooding, bulkheading, earthworks, excavation, aqueduct

Current Disturbances: Debris accumulation {little}), earthworks
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Segment 20

THICKET/HEDGEROW AND MARSH FROM MILLSTONE AQUEDUCT TO NEW ROUTE 27 BRIDGE,
KINGSTON

SEGMENT NARRATIVE

Segment 20 is a narrow corridor which extends from the Millstone
aqueduct to the Route 27 crossing at Kingston, a distance of 2.1 miles (3.36
km). ({See the map on Sheet 6a.) A levee (Subsegment A) separates the Canal
from Carnegie Lake and its edges to the west (left bank). To the east (right
bank) is a thicket/hedgerow and marsh (Subsegment B). A busy paved road
(Canal Road) parallels the Canal on the right at the beginning of the segment.
A mowed path replaces it and runs next to the Canal in the northern half of
the segment.

Segment 20 has a rural character. Princeton Nursery manages much of
the land to the left of the Canal. Contiguous properties on the right
include a horse farm and St. Joseph's School (Contiguous Land Use f). St.
Joseph's expansive landscaped grounds extend to the Canal, and the school
has built a shrine (Special Feature 2} in an exposed rock outcrop, surrounding
it with a grove of large sycamores and planted spruces.

In Subsegment A, the levee, vegetation includes a sparse hedgerow of
black locust, silver maple, willow, and red maple, which grows to a height
of about 30 feet (9 m). The medium-dense shrub layer includes box elder and
smooth sumac (Rhus glabra). Herbs and vines, notably climbing hempweed
(Mikania scandens), form a mat along the upper bank of the levee. Much of
the Canal bank is unvegetated and is slumping in places. Where the water
moves most slowly, aquatics have gained a roothold at the base of the levee.

On the right side of the Canal (Subsegment B) a thicket/hedgerow
commmity also predominates. It is most dense at the northern and southern
extremes of the segment. At the beginning of the segment, the thicket is at
its widest, and a dense stand of Yyoung, even-aged black locust occupies the
entire area between the Canal and the road. Later in the segment, thicket
growth is less dense. River birch and silver maple are dominant, reaching a
height of about 50 feet (15 MO and a DBH of up to 10" (25 cm). Box elder
dominates the understory, and rose, brambles, silky dogwood, and mulberry are
in the shrub layers. A gradient community vegetates the bank. Ragweed is
prevalent at the top, and loosestrife and jewelweed are found nearer to the
water. Early in the subsegment, near the Millstone River's junction with the
Canal, the edge community is marsh-like. In this marshy area are cattails,
purple loosestrife, and smartweed.

Segment 20 is largely undisturbed. About two-thirds of a mile (1 km)

from the beginning of the segment is a small brick building (Special Feature
1, apparently a water chlorination facility) to the right of the Canal, and
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water (evidently from this source) is piped into the Canal here. Near the
end of the segment is a small pond-like widening in the Canal (Special
Feature 3). '

Few trees overhang the Canal in Segment 20, and the water is largely
unshaded. The path along the levee appears to be used often and it provides
excellent views of the lake and the Canal. The grassed pathway to the right
of the Canal in the latter half of the segment provided a very pleasant
walking experience. It is also used for horseback riding, although this
use seems to be infrequent, as no damage to the trail was observed. The
~grove and shrine at St. Joseph's School offer a quiet, peaceful enclosure
on this side of the Canal. A pedestrian bridge could be constructed to
connect the paths and enable people walking south to circumvent the Canal
Road area and the narrow side of the Millstone aqueduct (Segment 19).

Access into Canal Corridor

The Canal corridor in Segment 20 is accessible from Millstone aqueduct
(Segment 19) and from Route 27 at Kingston (end of segment).

Towpath

The path on the levee is in good condition. To the right of the Canal
there is no path at the beginning of the segment; after the Canal Road bends
away from the Canal (midway through the segment), there is a grassed pathway
to the right of the Canal,

Ease of Passage on Canal

A lock/sluice at the end of the segment hampers passage on the Canal,

Wildlife

A blue heron and various ducks were observed in Segment 20.

Auditory Assessment

Intermittent traffic on Canal Road is audible, particularly in Subsegment
B, in the initial part of the segment. In the latter part of the segment,
vegetation in contiguous land uses largely buffers the road noise. Traffic
on Route 27 can be heard at the end of the segment.

SUBSEGMENT A

The levee (Subsegment A) is very narrow along its entire length., It is
accessible at both ends, and a path runs along its top. The levee is covered
by an intermittent thicket. The sparse 30 foot (9 m) canopy is made up of

]
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black locust, silver maple, willow, and red maple. Beneath the canopy are

a nunber of shrub-height species, including box elder and smooth sumac.

The shrub layer is of medium density. A thick mat of herbs and vines

covers the ground, and aquatics (arrowhead, duckweed) are found in the Canal.

In some places, the herbs and vines reach down to the Canal, but along
most of the subsegment the stone wall of the levee is exposed. In some
places, the bank is slumping into the Canal.

The levee path is partly shaded. It offers excellent views of the lake
and the Canal from a number of locations. The path is used frequently,
“especially by people fishing.

Cbmmunity Dynamics

Trampling disturbs the herb layer in Subsegment A. The narrowness of
the levee is probably responsible for the sparseness of the canopy. The
community here should remain in its current state.

Managemenit Recommendations

Repair slumping banks along the Canal.

SUBSEGMENT B

Subsegment B comprises the thicket/hedgerow and marsh along the right
side of the Canal. The marshy area is at the beginning of the segment,
near the Canal's junction with the Millstone River. Thicket/hedgerow rumns
along the Canal for the rest of its length. Canal Road closely parallels
Subsegment B in the marshy area and through the first half of the subsegment;
it is then separated from the Canal by various contiguous land uses
(floodplain woodland, pasture, residential areas, and sod/nursery uses).
A mowed path continues along the Canal edge where Canal Road veers away.

In the densely vegetated marshy area next to the Millstone, cattail
and purple loosestrife are dominant. Smartweed occupies the area nearest
to the water's edge. Just beyond the marsh, a grove of 30 foot (9 m) high,
1" (2.5 cm) DBH black locust trees occupies the area between the Canal
and Canal Road.

Most of the subsegment is thicket/hedgerow between the Canal and the
paved road and mowed path. The thicket is medium-dense and intermittently
screens the view of the Canal from the road and path. Silver maple and
river birch are dominants, reaching a height of about 50 feet (15 m) and
a DBH of 10" (25 cm).
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Box elder dominates the understory to about 30 feet (9 m). Black locust

is also prevalent. Members of the medium-dense shrub layer include rose,
brambles, silky dogwood, and mulberry. The dense herb stratum contains
many species which grow along a moisture gradient from the bank top, where
ragweed and woody species are common, to the loosestrife/jewelweed-dominated
water's edge. The hedgerow is tallest and most dense at the beginning and
end of the subsegment, thinning out in the middle.

No disturbances to the community (other than the mowing of the path)
were observed, but Canal water may be affected by a water chlorination
facility (Special Feature 1) near the beginning of the subsegment and an
industrial use which appears to affect the pond-like widening (Special
Feature 3) in the Canal at the end of Subsegment B. Except where the road
is close to the Park land, the character of Subsegment B is rural and quiet.
The grassy path is pleasant, and the shrine at St. Joseph's School (Special
Feature 2), surrounded by ornamental sycamore and spruce trees, provides a
peaceful place to rest. A pedestrian bridge connecting the path in Subsegment
B to the path on the levee might be a worthwhile consideration for the
future. There is a canoe rental establishment at the old Route 27 bridge
near the end of the segment, and parking is available in the same area.

Community Dynamics

The marsh and thicket should continue in their current states.

Management Recommendations

Investigate possible sources of pollution of Canal water and correct the
situation.
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CONTIGUOUS LAND USE

Contiguous Cover Type.. - . Land Use
" Area I A R TR
a agricultural field tilled field (cropland)
b residential saplings single houses (with yards)
c nursery sod and nursery
d gravel/dirt roadway industrial
e gravel/dirt roadway institutional
£ landscaped open space institutional
g thicket and hedgerow mmanaged land {abandoned,
wooded swamp apparently unused, etc.)
h pasture. pasture
i residential saplings multi-imit bu11d1ngs
J Piedmont floodplain unmanaged land

Coastal Plain floodplain

TOPOGRAPHIC CROSS-SECTIONS

A-AY
B-B!

Above S5t. Joseph's shrine
Below St. Joseph's School

SPECIAL FEATURES

1 ——-
2 ——-
 —

Water chlorination facility

St. Joseph's Shrine

Pond next to industrial use

PHOTOGRAPHIC RECORD

Contact Map
Photo _ Sheet Sheet
Number Description Number Reference
1 Levee between Canal in Carnegie Lake 4 - 6b
2 Actoss Canal toward Carnegie Lake 4 "
3 Shrine at St. Joseph's School (note planted 4 "
trees)
4 Nun praying by Canal opposite St. Joseph's 4 "

School (note grassed towpath)
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SEGMENT 20 VEGETATION DATA

SUBSEGMENT A

Cover Type: Coastal Plain {loodplain, thickst and hedgerow

Current Land Use: Fishing, passive use

Vegetation Data:

CANOFPY
{Density-thin)
Black locust
Willow

Silver mmapls
Red maple

Historic Bisturbances:

UNBDERSTORY
{Density -thin)
Black locust

Mowing, cutting

Current Disturbances: Flooding

SUBSEEMENT B

Cover Type: thicket and hedgerow

Current Land Use: Managed woodland, unmanaged land, hiking, fishing, passive use,

Vegetation Data:
CANOPY

{Denasity-medium)

Blacklocust
Silver maple
River birch
Willow
Sycamore
Green ash

Historic Disturbances:

Current Disturbances:

~

UNDERSTORY
(Density ~medium)

Box elder
Green ash
Slippery elm
Black locust

Mowing, cuiting

Mowing

SHRUB

{Density -medium}

Smooth sumac
Box elder

SHRUB

{Density ~medium)

Mulberry
Smooth sumac
Silky dogwood
Red maple
Willow

Rose

Slippery elm
Brambles

HERB
{Density~madium)
Bergamot
Arrowhead
Duckweed

Climbing hempweed

horseback riding

HERB

{Density ~thick)
Virginia creeper
Smartweed
Bergamot
Brambles
Duclkweed

Red clover
Arrowhead

Dodder

Japanese honeysuckle
Duckweed

Purple loosestrife
Queen-Anne's lace
Cinquefoil
Ragweed

* Greenash

Swamp rose mallow
Pokeweed

Jewelweed
Cattail







Segment 21

THYCKET/HEDGEROW AND MILLSTONE RIVER FLOODPLAIN WOODLAND FROM ROUTE 27, KINGSTON,
TO WASHINGTON STREET (ROUTE 518), ROCKY HILL

SEGMENT NARRATIVE

'Segment 21 is a 1.9 mile (3.1 km) long corridor of the Canal Park from
Kingston to Rocky Hill. (See the map on Sheet 7a.) The Canal and its edge
communities comprise Subsegment A. To the right of the Canal is the railroad
corridor (Subsegment B). The railway has been abandoned, and the tracks
disappear about two-thirds of the way through the subsegment. Contiguous to
the corridor in the latter half of the subsegment is a large traprock quarry.
To the left of the Canal is a floodplain woodland (Subsegment C} between
the hedgerow/thicket at the Canal edge and the Millstone River. For this
and the next four segments (21-25), the Millstone roughly parallels the
Canal Park and part of its floodplain is State-owned land.

The Millstone floodplain in these five segments is in the Piedmont
lowland, although certain characteristics are similar to the Coastal Plain.
The land is flat to gently sloping and, in contrast to the floodplain of the
Delaware River, the Millstone floodplain is broad and flat. Marsh vegetation
frequently lines the banks of the river. Microtopographic variations are
less pronounced here than in other Piedmont areas; the vegetation therefore
has a tendency to assume a more homogeneous character.

The Millstone River has both an outer (nearest the water) and an
inner (landward) floodplain, although the distinction is blurred in some
areas, like Segment 21, where the floodplain is very narrow. In general,
where the two floodplain areas are differentiable, the outer floodplain supports
willow, river birch, sycamore, and silver maple. The wetter inner floodplain
is characterized by a mix of lowland trees--green ash, pin oak, silver and
red maple, American and slippery elm, and black gum. BoxX elder is commonly
found in the understory throughout the floodplain. Spicebush is often the
dominant shrub species, with arrowwood also common. Numerous herbs are
present in a stratum which is usually sparse. Where natural disturbance
has resulted in canopy openings, vines (honeysuckle, greenbriar, poison ivy,
grape) are numerous and sometimes reach into the overstory. Wetter areas
with canopy breaks support lush growth of marsh-type species.

For much of the length of the lower Millstone River, the Delaware and
Raritan Canal either forms or lies close to the easternmost floodplain boundary.
The thicket/hedgerow vegetation found along the Canal edge often includes
many components of the floodplain communities. It is typical to see willow
and river birch overhanging the left bank of the Canal and sharing dominance

with pin oak, red maple, and silver maple. Understory dominants in the Canal

edge community often include pin oak, box elder, red and silver maples, and

elms. Spicebush, silky dogwood, and hazel usually occupy the dominant positions
in the shrub strata. Where the State maintains a path along the Canal, the
disturbance along the edge gives rise to a more thicket-like community. Vines
occupy a significant place in the herb stratum, along with sun-loving wildflowers,

187



particularly where the canopy is open. Where the path is shaded, these are
replaced by shade-tolerant species such as Virginia knotweed.

In Segment 21, as previously mentioned, the floodplain (Subsegment C)
is narrow and the vegetation is fairly homogeneous. (See Section B-B'.)
The thick canopy is dominated by box elder and silver maple which reach up
to 50 feet (IS m) and 12" (30 cm) in DBH. Pin oak, green ash, and sycamore.
were also observed. Box elder, American elm, and slippery elm dominate the
medium-dense understory, and spicebush is dominant in the sparse shrub
layer. Among the herbs are Virginia knotweed, violet, meadowrue (Thalictrum
spp.) and grasses, sparsely distributed in most of the floodplain woods.
Where the canopy is broken, vines are numerous and the thick herb layer grows
to a height of 6 feet (2 m). Canopy breaks are most prevalent near the Canal.

On the right side of the Canal at Special Feature 2, the State owns a
piece of land. This land has been designated as a part of Subsegment C. It
is a steep ravine which contains an intermittent streambed. (See Section
A-A'.) The ravine is thickly overgrown with a number of shrubs, vines, and
herbs typical of moist thickets. Canopy trees in a mix similar to that of
the hedgerow along the towpath occupy the slopes next to the ravine.

The railroad corridor (Subsegment B) to the right of the Canal manifests
vegetation similar to that encountered in other segments where the railroad
has been abandoned. (See Segments 6, 7, 8.) The large Kingston traprock
quarry lies to the right of the railroad corridor in the latter half of the
subsegment. The tracks end near the middle of the portion of Subsegment B
which abuts the quarry. A dirt service road for the quarry parallels the
tracks and extends to Washington Street. (See Section C-C'.) The road and
quarrying activity generate a large amount of dust which coats the vegetation
nearby. Noise is constant and loud in the vicinity of this land use when
it is in operation, and effluent from a quarry sediment basin is piped into
the Canal.

Along the Canal banks (Subsegment A) is a gradient community. Water
1lily, duckweed, and iris are found in and directly adjacent to the Canal.
Purple loosestrife and jewelweed occupy the banks above these species, and
the upper portions of the banks are vegetated by less moisture-tolerant plants
(brambles, Virginia knotweed, Tose). The thicket of the railroad corridor
is at the top of the right bank of the Canal; on the left bank is the towpath,
surrounded by a hedgerow/thicket 40 feet (12 m) high. 1In the dense canopy
of this hedgerow are box elder, river birch, and silver and red maple. Box
elder and red maple dominate the understory, and spicebush, ironwood, and
arrowwood are found in the medium-dense shrub layer. In the herb stratum
are woody saplings, vines, and a few wild flowers.

The towpath offers pleasant views of the Canal and the floodplain. The
towpath has recently been regraded, but the new edges are eroding in some
places. The path is shaded, as are the Canal edges, by vegetation in the
hedgerow/thickets. Joggers were observed along the towpath, as were
horseshoe prints. The path is also used by people. fishing in the Canal.
Segment 21 is one of the few areas of the Canal Park which offers easy access
to a parking area (at Special Feature 1).
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Disturbances in Segment 21 itself are few. The quarry affects both the
vegetation and the Canal, as mentioned previously, and an underground
pipeline right-of-way (Special Feature 5) is mowed, transecting the floodplain.
The towpath is maintained by use and occasional cutting. There are sand
piles at Special Features 3 and 4. A sewage treatment plant (Special Feature
6) adds its discharge to the Millstone River.

Several of the recommendations for Segment 21 pertain to the contiguous
quarry. Vegetation could be planted in Subsegment B to buffer the Canal
corridor from noise and dust, and if the quarry service road were paved or
oiled, the amount of dust in the air might be somewhat lessened. The edges
of the towpath should be stabilized. A final recommendation is that care
should be taken to preserve the quiet, natural character of the floodplain
woodland along the Millstone. This area is best suited to passive uses.

Access into Canal Corridor

Segment 21 is easily accessible from Route 27 at its beginning and
Washington Street at its end.

Ease of Passage on Canal

Passage along the Canal is clear throughout the segment.

Toggath

The towpath on the left side of the Canal is excellent. The railroad
tracks to the right of the Canal are overgrown.

Wildlife
No unusual wildlife was obsexrved,

Auditory Assessment

Constant noise from the contiguous quarry can be heard in the latter
half of the segment. It is somewhat less noticeable in Subsegments A and
C than in B.

SUBSEGMENT A

Subsegment A encompasses the Canal, its edge communities, and the hedgerow/
thicket along the towpath to the left of the Canal in Segment 21. The
towpath is about 4 feet (1.2 m) above the Canal and 6 to 12 feet (2 to 3.6 m)
above the floodplain which abuts its left side.

A gradient community vegetates the Canal banks. Duckweed and water lily

are in the Canal, with iris, purple loosestrife, and jewelweed on the lower
part of the banks. Less moisture-tolerant specles cover the upper part of
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the banks, with.a thicket/hedgerow in the railroad corridor (Subsegment B)
to the right and a 40 foot (12 m) high hedgerow/thicket along the towpath
to the left.

There is an almost even mix of canopy species in the hedgerow. Box
elder, green ash, river birch, and silver and red maples are slightly more
abundant than other species, which include pin oak, ailanthus, tulip poplar,
willow, beech, black locust, and sycamore. In the understory, red maple
and box elder are dominant with American elm, ironwood, flowering dogwood,
and pin oak also numerous in some places. The shrub layer is of medium
density and includes speckled alder, spicebush, and slippery elm as dominants.
Poison ivy dominates the herb stratum, which also has other vines {Tartarian
and Japanese honeysuckle, grape, Virginia creeper), black oak saplings, and
a few wild flowers.

For the most part, the towpath is a pleasant area. The path is wide
and has recently been regraded. Some of the new edges, however, have begun
to erode. The path is accessible at the beginning and the end of the
subsegment. Horseshoe prints were observed on the path. Several people
jogging and people fishing in the Canal were also seen. The canopy forms
a roof over the path, a feature that offers shade and a pleasant sense of
enclosure. The shrub layer is not so tall that it blocks views to either
the Canal or the floodplain, and the visual result is rewarding. ‘The
traprock quarry is visible from the path. (See Section C-C'.) This
mining operation i$ linked to historic use of the Canal and is a reminder
of when the Canal was a commercial avenue. Dust “fallout" from the quarry
and dirt road coats the vegetation along the path in areas near the quarry.
In addition, noise from the quarry is quite loud and is incongruous with
‘the otherwise peaceful environment of the Millstone. Tt is difficult to
determine by observation how much dust is generated by trucks rumbling
along the road and how much is generated by quarry operations as such, but
perhaps the impact of the quarry could be minimized by paving the road.
Planting carefully selected vegetation in the railroad corridor (Subsegment
B) might help to buffer some of the quarry noise from the Canal and towpath.

Community Dynamics

The hedgerow/thicket should continue to be stable, as seedlings and
saplings of woody species are present. The path is maintained by cutting.

Management Recommendations

Regrade or fill edges of the path in eroded places and plant vegetative
cover to stabilize the edges in order to prevent further erosion.

SUBSEGMENT R

Subsegment B is a narrow (10 to 15 feet or 3.to 4.5 m) strip of vegetation
that parallels the right bank of the Canal throughout the segment. Abandoned
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railroad tracks pass through the subsegment for the first two-thirds of
its length. The traprock quarry is contiguous to the latter half of the
subsegment, and a dirt service road for the quarry runs between it and the
tracks, then between it and the Canal when the tracks end, to Washington
Street.

The vegetation here is similar to that of the abandoned railroad corridor
in Segments 6, 7, and 8., Willow and ailanthus are more prominent than in
earlier segments, however, and the canopy is higher {up to 50 feet, or 15 m)}.
Thicket-type growth prevails; thus views are more varied than in segments

where hedgerow-type growth predominates. Near the beginning of the subsegment,

black locusts 6 feet (2 m) high were observed between the tracks.

A noticeable feature of this subsegment is the layer of dust that covers
the vegetation in the area next to the traprock quarry. The quarry apparently
‘generates this dust with its excavation and its trucking on the service
road directly adjacent to the thicket. This dust coats the leaves and dulls
their color, muting the green even in direct sunlight. This is an obvious
visual effect of the traprock quarry; whether or not the growth of the
vegetation is adversely affected was not determined.

This is not a favorable area in terms of recreational use. The
traprock quarry generates considerable noise, and the railroad bed is
‘generally overrun with vegetation, making passage difficult.

Community Dynamics

Woody vegetation should continue to establish itself in the abandoned
railroad corridor if it is not disturbed.

Management Recommendations

If the railroad corridor is to be used as a path, woody stems must
be removed. If it is to be used as a buffer against the contiguous quarry,
vegetation must selectively be cut to assure the thick growth of species
which will reduce dust and noise.

SUBSEGMENT C

Subsegment C encompasses the area between the Millstone River and the
towpath edge community. A small part of the floodplain across the river at
the end of the segment and a ravine to the right of Subsegment B are also
included in this subsegment. The ravine has canopy species like those of
the towpath (Subsegment A) and dense lower layers characterized by moisture-
loving thicket-type species. An intermittent streambed is on the floor of
this ravine. '
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The floodplain between the river and the Canal is never very wide: its
greatest width is about 400 feet (120 m); its narrowest, 50 feet (15 m).
Because of its narrowness, the floodplain does not have a pronounced inner/
outer distinction like that of other floodplains or of the Millstone floodplain
in later segments.

The floodplain canopy is dominated by box elder and multi-stemmed
silver maples, approximately 8 and 12" DBH respectively, reaching 40. to 50
feet (12 to 15 m) in height. Several large (25" or 62 cm DBH) pin oaks were
observed, as were some 42" (105 cm) DBH green ash and 24" (60 cm) DBH sycamore.
Box elder, American elm, and slippery elm are dominant in the understory, with
river birch, red maple, red oak, and black locust numerous in some areas.

Spicebush is dominant in the shrub layer. Herbs include various grasses, vines,

and wildflowers.

Where the canopy is dense, the shrub layer is relatively low (4 feet or
1.3 m) and sparse, and the \herb layer is very thin. In places where the
canopy 1is broken, the shrub and herb layers are much thicker and grow to
a greater height (6 feet or 2 m). Sun-loving vines, jewelweed, and grasses
occupy many of these open spaces.

Canopy breaks are larger and more numerous where the river is near the
Canal. The river edge community (jewelweed, smartweed) is also generally
wider in these areas. (See Sections A-A' and B-B'.) The major observed
difference between the Delaware and Millstone floodplains is topographical.
The Delaware floodplain contains numerous microtopographic changes, usually
in the form of sequential "shelves" that step down to the river, the Millstone
is much flatter and its slopes are more gentle.

The Millstone floodplain has a more serene character than the Delaware,
perhaps because of the gentler topography and the softer slopes. The
relatively undeveloped contiguous land also helps avoid the "rat race"
atmosphere often encountered along the Delaware River portion of the Canal.
Only a few intrusions exist here. A mowed gas pipeline right-of-way at Special
Feature 5 transects the floodplain and a few institutional facilities in
Contiguous Land Uses f and b are visible through the trees. These
"disturbances'" are not difficult to ignore.

Great care should be taken when deciding what types of recreational
uses are to be designated for the Millstone floodplain. Relatively passive
uses (e.g., hiking, fishing, riding) appear to be most sympathetic to the
existing character of the land.

Community Dynamics

The floodplain woodland of the Millstone appears stable and should continue
to be so, given the current land use and flood regime. The ravine community
should remain in a steady state. -

Management Recommendations

None 1?2
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CONTIGUOUS LAND USE

Contiguous Cover Type : - Land Use
Area o L ST :
a gravel/dirt roadway industrial
b landscaped open space utility
gravel/dirt roadway
c residential trees single houses (with yards)
d successicnal oldfield unmanaged land (abandoned,
: apparently unused, etc.)
e Piedmont floodplain unmanaged land
Coastal Plain floodplain
f landscaped open space institutional
g gravel/dirt roadway other
h pasture pasture
i moist upland woods unmanaged land
i’ residential saplings single houses (with yards)

............

TOPOGRAPHIC CROSS-SECTIONS

A-A' --- Intermittent streambed below Kingston
B-B' --- Mid-segment, Millstone River to railroad corridor
C-C' ~-- Near end of segment, showing quarry

SPECIAL FEATURES

- Parking area-low capacity

-—— Ravine (intermittent streambed)
-—- Quarry sand piles

Quarry sand piles

——- Underground pipeline right-of-way
- Sewage treatment plant

QU by B
!
1
1

PHOTOGRAPHIC RECORD

' Contact Map
Photo Sheet Sheet
Number Description Number Reference
1 Canal and State service area from 7 To
beginning of Segment 21 (Route 29, Kingston)
2 Marshy area contiguous to right side 7 "
3 Pipe draining Canal (origin:quarry sediment 7 I
ponds}
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Contact Map
Photo Sheet Sheet
Number Description Number Reference
4 - Path along left side of Canal (recently 7 N
graded) '
5 From left side of Canal to contiguous quarry 7 "
{right side)
6 Across Canal toward contiguous traprock quarry 7 "
7 Millstone floodplain woods at Route 518, 7 "

Rocky Hill
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SEGMENT 21 VEGETATION DATA

SUBSEGMENT A

Covor Type: Coastal Plain [loodplain.

Current Land Use: Managed woodland, hiking, horassback riding

VYegetation Data:

CANOPY UNDERSTORY SHRUB HERD
{Density-thick) {Density ~thick) {(Density-medium) {Density-thick)
Hed maple Ironwood Slippery elm Virginia kno tweed
River birch American elm Spicebush Grape
Silver maple Slippery elm Ironwood Violet
Pin oak Shagbark hickory Flowering dogwood Blackoak
Box elder River birch Privet Meadowrue
Green ash Pin oak Elderberry Sensitive fern
Ailanthus Red maple Ailanthus Pokeweed
Tulip poplar Box elder Shagbark hickory Falge Solomon's seal
Willow Green ash Sassafras Japanese honeysuckle
Beech Sycamore Arrowwood Unknown grasses
Black locust Flowering dogwood Black cak Rose
Sycamore Sugar maple Japanese barberry Brambles
Ailanthas Speckled alder Poison ivy
Sassafras Red cedar Virginia creeper
Silky dogwood Asparagus
Swamp white oak Yarrow
Hazel Climbing hempweed
Canada thistle

Historic Disturbances: Cutting, trampling, earthworks

Current Disturbances: Cutting, trampling

SUBSEGMENT B

Cover Type: Thicket and hedgerow, railroad

Current Land Use; Unmanaged land

Vegetation Data;

- Irim

Tartarian honeysuckle
Duckweed
Water lily

Fewelweed
Purple loosestrife

CANOPY UNDERSTORY SHRUB HERB

(Density-thin} {Densgity-thin) {Density-medium} {Density-thick)

Willow Willow Black locust Brambles

Ailanthus Ailanthus Black cherry Virginia creeper
Black cherry White ash Japanese honeysuckle
White ash Tulip poplar Unknovn grasses

. Tulip poplar Willow Black locust
Ailanthus Grape

Higtoric Disturbances: Mowing, cutting, herbiciding

Current Disturbances: Undelermined

SUBSEGMENT [

Cover Typs: Coastal Plain floodplain, thicket and hedgerow

Current ],.'m(t“Use: Protected area (refuge, presarve, ele,) from cited sources
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Eggetation Data:
CANOPY

{Density-thick)

Box elder

Silver maple

Willow
Green ash
Red oak
Sycamore
Red maple
Pin oak
River birch

Historic Disturbances:

Current Disturbances:

UNDERSTORY
{Density -thin/medium)
Sycamore

Slippery ekm

Black locust

Red maple

American elm

Box elder

Red cak

River birch

Flooding, debris accurnulation

Canopy damage

~

SHRUB
{Density-medium)}
Black cherry
Spicebush

Silver maple
Silky dogwood
Slippery elm
Elderberry

HERB
{Density-thin)
Jewelweed
Clearweed
Foxtail grass
Goldenrod

Grape
Srnartweed
Great ragweed
Rose

Aster

Unknown grasses
Oxalis

Poison ivy
Greenbrier
Virginia knotweed
Bog hemp
Meadowrue
Sensitive fern

White avens
Violet







Segment 22

MILLSTONE RIVER FLOODPLAIN WOODLAND, OLDFIELDS, AND HEDGEROW/THICKET FROM-
WASHINGTON STREET, ROCKY HILL, TO GRIGGSTOWN CAUSEWAY '

SEGMENT NARRATIVE

 Segment 22 begins at Washington Street in Rocky Hill and extends
approximately 2.5 miles (4 km) to the Griggstown Causeway. (See the map on
Sheet 7a.) In this segment, the Canal Park land widens considerably to
encompass not only the Canal and towpath, but also a large portion of the
Millstone River floodplain. Most of the State-owned land here lies to the
left of the Canal and in several locations extends west to River Road
(Route 533). In addition, some of the State land lies along a tributary,
Beden's Brook, which joins the Millstone near mid-segment. The land
contiguous to State property is for the most part sparsely developed and
rural in charactér. Single-family homes, agricultural parcels, and the
town of Rocky Hill comprise the rural pattern which surrounds the Canal.
There are three subsegments in Segment 22: Millstone River floodplain
woodland (Subsegment A) between the left Canal embankment and the Millstone,
at times extending west of the river to River Road; ocldfield openings '
(Subsegment B} in the floodplain; and the Canal, its embankments, and the
towpath to the left (Subsegment C). Canal Road forms the eastern (farthest
right) boundary of Segment 22.

Roughly paralleling the Canal, the Millstone exhibits the inner/
outer floodplain structure discussed in Segment 21, except in areas where
the river is very close to the Canal embankment. In general, the filcodplain
is inhabited by a young woodland (Subsegment A) broken periodically by
openings. Much of the land in the floodplain has an agricultural history
(Van Vechten and Buell, 1959, pages 219-227). Each of the oldfield
communities in the floodplain area thus represents a stage in vegetational
succession. The character of each community is specific to the previous
type of land use, the time that use ceased, and the disturbances encountered
since abandonment. :

The forested areas generally have a thick canopy composed primarily
of silver maple, pin oak, and white and green ash. Shagbark hickory and
swamp white oak are also frequent canopy members. Most abundant in the
understory are river birch and red maple. The lower layers vary in
composition and density with the amount of available sunlight. In the
shady areas, which are prevalent, species include spicebush, arrowwood,
smartweed, white avens (Gewn canadense), and poison ivy. Long views
through the low shrub and herb layers of the floodplain woodland are
common. Sunny spots in the canopy breaks become overgrown by vines such.
as honeysuckle, grape, greenbrier, and poison ivy.

0ldfield openings (Subsegment B) throughout the floodplain are primarily
herbaceous and of even height. Depending on the field, height ranges
from knee-high to 7 or 8 feet (about 2.5 m). Smartweed, knotweed,
tearthumb, great ragweed (4dmbrosia trifida), silky dogwood, and various
wildflowers form nearly impenetrable layers. Occasional canopy trees such
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as white and green ash, black locust, and ailanthus tower over the fields.
The oldfields have been divided into three types which are discussed in the
Subsegment B narrative.

Subsegment C is the hedgerow/thicket which occupies the edges of the
Canal and towpath. Species in all layers are diverse and mixed throughout
the length of the subsegment. Variations in species composition depend
upon the degree of openness. In general, the community members described
in previous segments continue to characterize this edge vegetation.

Each community provides a pleasant experience. The warm, sunny,
flower-covered fields contrast with the cool, damp woods. Views along the
Canal from the towpath are highlights. Special features include a pond and
waterfalls which lead to the Millstone at the beginning of the segment o
(Special Feature 1), large dead canopy trees at the confluence of the
..Millstone and Beden's Brook (2), a lock/sluice north of Copper Mine Road
(3), and historic buildings at Griggstown (4). Attractively landscaped
homes along the Canal's right side also provide pleasant views.

The segment is used for canoceing, jogging, biking, fishing, horseback
riding, and picnicking. Despite heavy use, human-related disturbances are
few. Some of the oldfield/pasture openings appear to be subject to seasonal
mowing or periodic grazing. The recent regrading of the towpath has resulted
in occasional erosion of the edges. There are several borrow pits near
the towpath in mid-segment, and a utility line runs between the towpath
and the Canal for a short distance near the end of the segment. In a few
places, runoff from Canal Road enters the Canal, either through pipes or
over unvegetated areas.

Natural disturbances include flooding of the Millstone, erosion, and
windthrow. These are severe enough to cause occasional tree fall-ins and
scouring of the herb layer in places. Numerous animal holes along the banks
were also observed.

As well as the excellent towpath, there are a number of trails
throughout the floodplain woods and oldfields. The area is generally
natural and quiet in character and provides opportunities for numerous
recreational activities,

Access into Canal Corridor

Segment 22 is accessible at both ends and from the lock/sluice and
parking area near Copper Mine Road. Canal Road provides access along
the right side of the Canal.

Toqgath

The path along the Canal's left side is excellent and has recently
been regraded and filled. Regrading has caused some erosion along the
edges of the path.
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Fase of Passdage on Canal

Passage on the Canal is blocked by the lock/sluice near Copper Mine
Road. However, paths make portaging around the structure easy.

Wildlife

" Tracks and numerous animal burrows were observed, especially in the
floodplain woodland. Browsing of vegetation suggests that the area is
inhabited by deer and rabbit. Turtles, muskrats, snakes, and rabbits were

observed.

Auditory Assessment

Natural sounds, including water falling and bird chatter, characterize
Segment 22. Vehicles passing on contiguous roads are occasionally audible
within parts of the segment, especially Subsegment C (towpath].

SUBSEGMENT A

Much of the land lying within State boundaries in Segment 22 is covered
by Millstone River floodplain woods (Subsegment A). This subsegment includes
the Park land flanking the Millstone River (exclusive of openings, which
comprise Subsegment B), as well as land lining the edges of Beden's Brook
near its confluence with the Millstone. The Millstone continues to parallel
the Canal as it winds through the segment. In the first half of the segment,
the floodplain is broad; later, the river often swings close to the Canal
towpath embankment, leaving only a small floodplain woodland to separate the
two. In locations where the floodplain between the Canal and river is wide,
changes in relief are pronounced, and the inner and outer floodplains are
distinguishable. (See Section A-A'.) The outer floodplain, with its better
drained soils, has a higher proportion of sycamore, river birch, and silver
maple. In the inner floodplain, vegetation reflects wetter conditions. Yazoos
and their abandoned channels often lie where this floodplain nears the Canal
embankment. These exist in both sunny and shady locations. Herbaceous
‘species, tolerant of wet soils, are the primary inhabitants. Shadier spots
include skunk cabbage (Symplocarpus foetidus), arrow-arum, arrowhead, jewelweed,
and smartweed. Sunnier openings are often occupied by a variety of polygona
(smartweed, knotweed, tearthumb), rose mallow, marsh grasses, and buttonbush.

In general, the species comprising the floodplain woodland are not
extremely diverse. The canopy, which can reach 50 to 60 feet (15 to 18 m)
is dominated by silver maple, pin oak, and white and green ash. DBH exceeds
2 feet (0.6 m) in a few locations, but most of the trees are young. Shagbark
hickory, swamp white oak, and box elder are also commonly seen as constituents
of the canopy. The understory contains, as well as species mentioned above,
river birch and red maple, with occasional osage orange (Maclura pomifera),
biack walnut, and basswood,
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Where the canopy and understory are dense, little direct sunlight reaches
the lower layers. As a result, these layers are frequently quite thin. The
dominant member in the shrub layer is spicebush, and slippery elm, hawthorn,
and arrowwood are occasional constituents. Major components of the herb layer
include white avens, clearweed, violet, smartweed, and poison ivy, which often
“climb into the upper layers. In some areas, the floodplain appears to have
been scoured by flooding from the Millstone.

The density of the lower layers changes drastically where canopy breaks
provide abundant sunlight. Vines (honeysuckle, grape, poison ivy, and
greenbrier) proliferate and often form a vegetation mat over the shrub-height
species. Grasses, smartweed, knotweed, violet, and clearweed are below or
near this viny thicket, if light permits. These thick lower layers appear
to inhibit the invasion of woody species.

Damage to the woodland as a whole appears mostly natural. Windthrow
of shallow-rooted trees is common, as is debris from canopy damage and
flooding. Bank erosion along the Millstone is often severe. As a result,
much of the soil surrounding bankside tree roots has been washed away,
leaving the trees prone to fall-ins. Animal holes in many of the multi-
stemmed tree bases supplement other tree damages. Flooding seems to be a
common occurrence. Flood debris was observed around tree bases, and some
areas seemed to have been scoured clean by fast-moving flood waters. A fine
layer of silt commonly covers these areas.

The vegetation offers evidence that animals (e.g., deer, rabbit) browse
and nest throughout. In addition, tracks and numerous holes along the
banks suggest that the woodland and river are providing a good habitat for
other forms of wildlife such as muskrat and raccoon.

The visual experience of this floodplain woodland is pleasant, with
the often low herb and shrub layer allowing long views. Shade is abundant,
and there is little noise except for natural sounds. Several trails lead
through the woodland and oldfields (Subsegment B) to the river and parallel
the river through much of the subsegment. The floodplain is easily
accessible from the towpath (Subsegment ().

Community Dynamics

The floodplain woodland of Subsegment A should remain stable, given
the present land uses and flood regime. The health of some of the older
trees may be threatened by animal burrowing in the tree bases, but canopy
breaks resulting from natural disturbances allow the establishment of young
specimens which should perpetuate the existing community.

Management Recommendations

None
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SUBSEGMENT B

A number of openings which occur within the floodplain woods comprise
Subsegment B. Much larger than the canopy breaks in the woodland, these are
agricultural areas which have been recently abandoned. The openings vary
in both composition and structure, reflecting both the type of previous
agricultural use and the time at which that land use was discontinued. A
survey of the communities demonstrates numerous stages (early, middle, late)
of oldfield succession.

The early successional oldfield opening (Bl) near Griggstown Causeway
is dominated by 6 to 8 foot (2 to 2.7 m} high great ragweed. Specimens of
white avens, New York ironweed (Veromia noveborgecensig), sunflower, knotweed,
and smartweed are interspersed throughout. Isolated canopy-height species,
primarily black locust, silver maple, and ailanthus, tower above the tall
herbaceous layer. A dirt road from Griggstown winds through the opening
and provides easy access for motor vehicles and horseback riders. Some litter
and dumping were observed. Historic buildings (Special Feature 4) are
contiguous to this field,

Low-growing early successional oldfields (B2) are more typical of this
subsegment. The knee to waist-high vegetation in these fields is a mixture
of smartweed, knotweed, tearthumb, and wildflowers (sunflower, coneflower,
aster, New York ironwood). Because the herb layer is often extremely thick
and brambly, passage through these fields can be tough going. Woody thickets
are common components and include rose, dogwood, elderberry, and hawthorn.
Occasional small wet depressions within the field are inhabited by arrow-

~arum, marsh grasses and sedges, sensitive fern, and rose mallow. For the

most part, the canopy layer is absent. Isolated species from 10 to 60 feet
(3 to 18 m) high include black oak, pin oak, and white and green ash.

The first of these fields is just south of the junction of the Millstone
River and Beden's Brook. The field is dominated by knee-high smartweed,
knotweed, and Japanese hop. Dogwood thickets are abundant in this field. Wet
spots and moisture-tolerant vegetation are frequently encountered. Several
large dead canopy-height trees (Special Feature 2} break the flat aspect of
this generally low-growing, even-height field. It abuts a pasture opening
(B4) near the confluence of the Millstone and Beden's Brook. The second
(B2) oldfield lies near Copper Mine Road and is easily reached from the lock/
sluice, picnic, and parking area there. The third is near River Road and
the end of the segment and was almost entirely blanketed by coneflower and
suriflower at the time of the survey.

The opening labeled B3 has a greater proportion of woody species
than a Bl and BZ. These species reach levels of 15 to 20 feet (3 to 4.5 m).
For the most part, these are tall clumps of hawthorn with an occasional ash _.
at canopy height. The existing structure suggests that this field is
presently at a later successional stage than those discussed above. A
small path (posted: no motor vehicles) runs from Canal Road through Subsegment
A and along the field edge. It continues down to the Millstone River and
appears to be a major access route for fishermen, canoers, hikers, and
campers.
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The last opening type (B4) to be discussed is projected for Park
acquisition. There are two of these fields and they are presently being
grazed. (See Section B-B'.) As a result, vegetation is low-growing and the
fields remain at an early successional stage. Members of the community
include various grasses, milkweed, New York ironweed, and knotweed.

In general, these sunny openings provide pleasant visual experiences.
For the most part, they are isolated from other nearby rural land uses and
are quiet. These fields are at present ideal as passive recreation areas
and wildlife habitats. These are also areas.of potential use, if
developed recreational facilities (e.g., campgrounds, playgrounds) are
foreseen as future Canal Park needs.

Community Dynamics

These oldfield openings seem to be following typical successional
progressions. If left undisturbed, succession should continue. The pasture
(B4) has been maintained in early succession by periodic grazing by farm
animals.

Management Recomméndations

None, if succession is desired. ~If not, management practices such as
cutting of woody stems and periodic mowing would inhibit succession. Clean
up litter and debris in oldfield BI.

SUBSEGMENT C

Subsegment C comprises the Canal, its banks, and the community which
lines the towpath on the left of the Canal. To the right of the Canal is
Canal Road, and a narrow hedgerow/thicket lies between the two. The hedgerow/
thicket lining the towpath is similar. Both are intermittent, with
thickety openings inhabited by sun-loving species and closed areas whére the
canopy provides shade.

At times, the vegetation encloses the towpath producing a tunnel
effect. Large overhanging canopy trees on the adjacent floodplain often
enhance the shady condition. Canopy species lining the towpath are fairly
diverse and mixed; ashes, pin oak, and silver and red maple are among the
most prominent. Box elder, pin oak, river birch, and red maple fill an
understory which varies in density. Where the lower layers are shaded,
species which are frequently encountered in the floodplain are present.
Spicebush is a typical example. The shade conditions are responsible for =
a thin herb layer. Nonetheless, the variety of species in this stratum
remains high.

In the sunny thicket openings, black locust, black walnut, willow,

ailanthus, and American and slippery elm comprise a thin canopy level, where .

a canopy exists. Lower levels are diverse and often include black cherry,
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speckled alder, slippery elm, dogwood, roses, and staghorn sumac. The dense
herb layer is often more complex, but honeysuckle, Virginia creeper,
brambles, and poison ivy are among the most abundant. The presence of
species such as ragweed, pokeweed, purple loosestrife, butter-and-eggs, and
evening primrose testifies to the sunny and dry nature of these exposed
spots.

The Canal edge community is intermittent and includes arrow-arum, water
1ily, duckweed, and pondweed (Potamogeton spp.) Flow of the Canal is only
interrupted once in the segment, at the lock/sluice near Copper Mine Road.
Ducks, turtles, and frogs were sighted near the Canal. Pipes which carry
road runoff were observed exiting into the Canal, and several barren spots
along the Canal bank allow runoff from Canal Road to enter the Canal
directly. In a few areas, the Canal banks have been repaired with cement.

The towpath along this entire subsegment is in very good conditionm.
Most of the path is a 6 to 8 foot (2 to 2.7 m) wide corridor which has
recently be regraded. Along the edges, however, the new path is eroding in
places. Some borrow pits are located near mid-segment. The towpath near
Griggstown is gravel for a short distance. This allows access by auto to
several residences adjacent to the towpath (Contiguous Land Use c¢). A
utility line also runs between the path and the Canal in this location.
Trees appear to be pruned in order to avoid interference with the lines.

Views across the Canal are facilitated by openings in the towpath
comnunity. At the beginning of subsegment (Special Feature 1) are a small
pond and waterfalls near the Millstone. Several attractive homes and yards
which lie along Canal Road provide pleasant views. Restored historic
buildings (tool house, mule shed) at Special Feature 4, in Griggstown, also
offer a quaint, rural setting. A local store offers supplies and cance
rentals. Canoers can launch along the Canal in several locations in this
segment. Portaging is required around the lock/sluice (Special Feature 3)
located just north of Copper Mine Road. This lock/sluice and surrounding
land (mostly mowed) is maintained by the State as a small park for passive
recreation (e.g., picnicking). There is a bridge across the Canal here
which provides access to the towpath and one of the attractive wildflower-
covered oldfields,

At the time of this survey, numerous recreational uses were observed
in Subsegment C. These included horseback riding, biking, jogging,
strolling, camping, and canoeing. Motorbiking and evidence of hunting were
observed, although such activities are forbidden.

Community Dynamics

With time, as the community on the top of the bank becomes taller and
thicker, shade-tolerant species may replace some of the earlier sun-loving
-colonizers. The open, sunny space along the Canal edges makes a stable
establishment of sun-loving species likely,

Management Recommendations

Regrade or fill edges of the path in‘eroded'places and plant vegetative
cover to stabilize the edges and prevent further erosion.
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Sections
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CONTIGUOUS LAND USE

Contiguous Cover Type Land Use
Area

a Piedmont floodplain passive use
Coastal Plain floodplain unmanaged land

b residential saplings single houses (with yards)

c residential trees single ‘houses (with yards)

d agricultural field tilled field (cropland)

e residential saplings single houses (with yards)
successional oldfield unmanaged land
agricultural field pasture
pasture tilled field

f parking lot industrial

£ landscaped open space lawn

h successional oldfield ~ unmanaged land

i landscaped open space camping

J residential saplings commercial

single houses (with yards)

“TOPOGRAPHIC CROSS-SECTIONS

A-A' --- Just upstream of confluence of Millstone and Beden's Brook
B-B' --- Just downstream of confluence of Millstone and Beden's Brook

SPECIAL FEATURES

1 --- Waterfall, pond, park entrance near Rocky Hill

2 --- Large specimen canopy trees at confluence of Beden's Brook
and Millstone River _ '

3 - Lock/sluice north of Copper Mine Road

4 —- Historic buildings--Griggstown

PHOTOGRAPHIC RECORD

Contact Map
Photo Sheet Sheet
Number Description Number Reference
1 Floodplain woods along Millstone River 7 7b
(note open lower strata and sunlight
filtering through)
2 Large dead trees in oldfield opening 7 "

(B2)
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' Contact Map
Photo Sheet Sheet

Number DESCfiPtiOH Number Reference
3 Towpath along Canal's left side 7 "
4 Specimen sycamore (note person) 7 "
5 Exposed roots along banks of Millstone 7 "
6 Millstone River oldfields in background 7 "

(note bank erosion)
7 Cement wall repair along towpath 7 "
8 Contiguous home from Canal (towpath) 7 "
9 Lock/sluice and park area north of Copper 7 "
Mine Road
10 Oldfield (B2) lying along Millstone River 7 "
11 Boundary of oldfield and Millstone (note 7 "
gradient community and river overhang)
12 Horse on towpath 7 "
13 - Millstone River from towpath 7 7b
14 : 0ldfield opening blanketed with yellow 7 "
flowers (B2)
15 Oldfield (Bl) Griggstown 7 "
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SEGMENT - 22 VEGETATION DATA

SUBSEGMENT A

Cover Type: Pisdmont floodplain,
~2Ver lype.

Current Lang Usa: Unmanaged land, hiking, fishing, camping, hunting,
== %:and Use

Vepetation Data:
——agfzaiion Data

CANOPY
(Denaity-thick)
Box elder

Silver maple
Red ocal
Shagbark hickory
Pin oak

White ash

Green ash

Red maple

Black gum (soyr guin)

Hickory
Swarmnp white oal

Historic Disturbances: Flunding, debrig accumulation. siltation
———————2Sllirbances;

Current Disturbances: Flooding, debrig accumulation, siltation, windthrow. grazing,

SUBSEGMENT RI

UNDERSTORY
(Density—thinlmedium)
River birch '
Green ash

Slippery elm

Hickory

Osage orange
Basswood

Black walnut

Red map1e

Sycamore

River birch

Cover Type: Successional oldfield
—IZ__o¥pe

Current Lang Use: Unmanaged land, hiking, bicycling. hu.nting. trail biking,
——————_zAnd Use,

Vegetation Data;
070N Data

CANOPY
(Density~thin}
Black locust
Allanthug
Catalpa
Silver maple

UNDERSTOR ¥
{Density ~thin)
Silver maple
Mutberry
Catalpa
Adlanthusg

Beox eldey
Black walnyt

Higtoric Disturbances: F!ooding, siltation, agricultyre
=22 Irbances:

Current Disturbances: ’I‘mrnpling, grazing, browsing
1 E i bances

SUBSEGMENT B2

Cover 'Ilm: Snccoasional oldfield

Cm'ro_x_lt LandUga; Unmﬂnagcd 1

and {some), iu'king, fiuh:‘ng,
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Coastal Plain floodplain

SHRUB
(Density-—thin}
Arrowwood
Elderberry
Spicebush
Slippery elm
Speckledalder
Hawthorn
Japanese barberry
Buitonbuenh

SHRUB
(Density -nong)

Pagsive yge

Passiveuse, picnicking

HERB
(Denaity-medium)
Cinnamoen fern
Poison ivy
Smartweed
Sensitive fepy
Japanese honeysuckle
Greenbriey

Grape
Arrow-arum
Halberd-leaf tearthumb
Cardina} flower
Joewae-weed
Violet

Foxtail grass
Unknown grasses
Arrowhead

Purple loosestrife
Aster .
Goldenrod

Iris

Skunl cabbage
Jewelvweod

Swamp rose mallow

Gill- ovep ~the-groung
White Avens
Clearweaq

Bog hem
Cogkle bu};