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Botanical Survey of Big Elk Creek Section White Clay Creek Preserve

Abstract

Big Elk Creek Section, White Clay Creek Preserve consists of 748 acres of which more than 60% is hayfields
and associated open areas. The remainder is forested slopes and floodplains along Big Elk Creek and several
tributary streams. The highly fragmented nature of the forest means that edge habitat predominates. As a
consequence, invasive shrubs and vines are abundant.

Overbrowsing by deer is also a serious problem which threatens the ability of the existing forests to regenerate
due to the obliteration of native shrub and understory layers. Forest floor wildflowers have been reduced to
small, widely scattered fragments.

Despite the highly human-modified landscape and the intense browsing pressure, populations of six plants
classified by the Pennsylvania Natural Heritage Program currently are present. This indicates a loss of three
species since 2002 when a survey documented nine PNHP-classified plant species at the site.

Another problem is created by heavy use of the site by equestrians. Trails are torn up and stream bank erosion
has occurred where stream crossings have been established. One recently activated trail cuts through a
population of Maryland golden aster, a Pennsylvania endangered plant.

Recommendations

« Reduce deer density throughout

« Work with agricultural lease holder to identify Maryland golden aster ( Chrysopsis mariana) and downy
lobelia (Lobelia puberula) sites and avoid mowing them at critical times

« Reroute recently established horse trail that threatens a Maryland golden aster subpopulation.

« Establish designated stream crossings for equestrian use

« Conduct site specific surveys of breeding bird activity in the hayfields and consider management
adjustments to enhance the breeding success of grassland bird species.
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Executive Summary and Key Recommendations

Big Elk Creek Section, White Clay Creek Preserve consists of 748 acres of which more than
60% is hayfields and associated open areas. The remainder is forested slopes and floodplains
along Big Elk Creek and several tributary streams. The highly fragmented nature of the forest
means that edge habitat predominates. As a consequence, invasive shrubs and vines are
abundant.

Overbrowsing by deer is also a serious problem which threatens the ability of the existing forests
to regenerate due to the obliteration of native shrub and understory layers. Forest floor
wildflowers have been reduced to small, widely scattered fragments.

Despite the highly human-modified landscape and the intense browsing pressure, populations of
six plants classified by the Pennsylvania Natural Heritage Program currently are present. This
indicates a loss of three species since 2002 when a survey documented nine PNHP-classified
plant species at the site.

Another problem is created by heavy use of the site by equestrians. Trails are torn up and stream

bank erosion has occurred where stream crossings have been established. One recently activated
trail cuts through a population of Maryland golden aster, a Pennsylvania endangered plant.

Recommendations
e Reduce deer density throughout
o Work with agricultural lease holder to identify Maryland golden aster (Chrysopsis
mariana) and downy lobelia (Lobelia puberula) sites and avoid mowing them at

critical times

e Reroute recently established horse trail that threatens a Maryland golden aster sub-
population.

e Establish designated stream crossings for equestrian use

e Conduct site specific surveys of breeding bird activity in the hayfields and consider
management adjustments to enhance the breeding success of grassland bird species.
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l. Introduction

Location

The Big Elk Creek section of White Clay Creek Preserve occupies 748 acres in the Piedmont
Uplands Physiographic Province of southeastern Pennsylvania. The site is located in southern
Chester County; the southern boundary is the Pennsylvania/Maryland state line (Figure 1). The
Big Elk Creek section is approximately 4 km west of the main part of White Clay Creek
Preserve.

Figure 1
White Clay Creek Preserve - Location

White Clay Creek Preserve
[ white Clay Creek Preserve - Big Elk Creek Section

Chester County, PA

Kilometers

Maryland 0 075 15 3
L | | I |
1:50,000

Delaware

Geology and Soils

The site is entirely underlain by rocks of the Glenarm Wissahickon formation, which is believed
to be of lower Paleozoic age. It consists primarily of mica schist and secondarily of mafic gneiss
(Bureau of Topographic and Geologic Survey 2001).

Soils on the site are of two series: Glenelg and Manor. Glenelg soils occupy the uplands. They
are deep, very permeable channery silt and silt loams. Manor loams are shallow, well-drained,
and found mostly on the slopes (Kunkle 1963). Both soil types are characterized by abundant
flakes of mica, which are readily visible and give the soil a slippery feel when a sample is rubbed
between fingers.



Hydrology

The entire site is drained by Big Elk Creek and several small tributaries. Big Elk Creek joins Elk
River just south of Elkton Maryland. EIk River, in turn, flows into Chesapeake Bay. The
Pennsylvania portion of Big Elk Creek (headwaters to the Maryland border) is classified by the
Pennsylvania Department of Environmental Protection as HQ —TSF, MF (high quality - trout
stocked fishery, migratory fishes) (Commonwealth of Pennsylvania 2006).

Land Use History

European settlement of southern Chester County occurred from the late 1600s through the mid
1700s (Lemon 1972). In 1699 the London Company received a grant from William Penn of
60,000 acres, a third of which was in southern Chester County; White Clay Creek Preserve is
within the London Company tract.

Except for the steep slopes along Big Elk Creek and its tributaries, the land that comprises the
Big Elk Section of White Clay Creek Preserve has been farmed for many years. Portions of the
floodplain apparently were pastured. Aerial photography from 1937 (Penn Pilot) shows only
scattered trees and a hedgerow on the east side of the creek and a cleared area which is now a
cattail marsh on the west side. Row crops were present in some upland areas.

Today the agricultural areas are maintained as hayfields under an agricultural lease. Aerial
photography from 1958 shows even more cleared land than at present (Penn Pilot). The most
recent aerial photography (DVRPC 2010) shows that only 284 acres, approximately 38 percent
of the total tract, is forested. Scattered old stumps in the woods, and the preponderance of beech,
suggests that selective timber harvesting has occurred in the forested areas in the past.

The site was most recently owned by the Strawbridge Family; it was transferred to the state of
Pennsylvania in 2010.

Previous Studies of the Flora

The Chester County Natural Areas Inventory (Davis et al. 1994) cited three plants of special
concern occurring near, but not actually on, the site: puttyroot orchid (Aplectrum hyemale),
Maryland golden aster (Chrysopsis mariana), and cranefly orchid (Tipularia discolor).

A botanical survey of the Strawbridge property (Ebert and Holt 2002) revealed nine species of
concern within the portion of the tract that is now the Big Elk Creek Section of White Clay
Creek Preserve (Table 1, Figure 2).



Table 1. PNHP-listed plants previously documented in the Big ElIk Creek Section of White
Clay Creek Preserve (from Ebert and Holt 2002)

scientific name common name status* global and state rank**
Tipularia discolor cranefly orchid PR/PR G4G5, S3

Lobelia puberula downy lobelia PE/PE G5, S1
Andropogon gyrans Elliott's broom-sedge N/PR G5, S3

Prenanthes serpentaria lion’s-foot N/PT G5, S3

Chrysopsis mariana Maryland golden aster PT/PE G5, S1

Trillium cernuum nodding trillium N/PT G5, S2

Aplectrum hyemale puttyroot orchid PR /PR G5, S3

Euonymus americanus hearts-a-bursting special population | G5, S354,
Dichanthelium scoparium | velvety panic grass PE/PE G5, S1

*N/PR=actual status under Pennsylvania Code Title 25, Chapter 82 Conservation of Pennsylvania Native Wild Plants:
N=not listed, PR=Pennsylvania rare, PT= Pennsylvania threatened, PE=Pennsylvania endangered / status recommended by the
Vascular Plants Technical Committee of the Pennsylvania Biological Survey.

**Global rank: G4=apparently secure, G5=secure; State rank: S1=critically imperiled, S2=imperiled, S3= vulnerable,
S4=apparently secure






I1. Inventory of Vascular Plant Diversity and Plant Communities

Methods

Twelve visits were made to the site between April 20, 2012 and November 12, 2012; surveyors
included Ann Rhoads, Timothy Block, and Lindsey Walker, University of Pennsylvania graduate
student. On three occasions Janet Ebert, consulting botanist, who conducted a floristic inventory
of the site ten years earlier (Ebert and Holt 2002), joined us. On each visit all plant species
observed were recorded and specimens taken to confirm identifications or document notable
finds. A handheld GPS unit (Garmin GPS Map 60C) was used to record exact locations of
notable plants. Specimen data were added to the Pennsylvania Flora Database
(www.PAflora.org), and voucher specimens were deposited in the Herbarium of the Morris
Arboretum of the University of Pennsylvania (MOAR).

Plant Diversity

Three hundred and fifty-one species of vascular plants were identified on the tract, of which 270
(77 percent) are native Pennsylvania plants and 81 (23 percent) are non-native species that have
become part of the local flora (Appendix A.) Plant nomenclature follows Rhoads and Block
(2007).

Endangered, Threatened, and Rare Plants
We documented extant populations of six plant species that are classified by the Pennsylvania
Natural Heritage Program (Table 2) (Figure 1).

Table 2. Rare Plants Confirmed to be Present in 2012

scientific name common name status* habitat

Andropogon gyrans Elliott's broom-sedge N/PR, wet meadow/hayfield
Aplectrum hyemale puttyroot orchid PR /PR, mature upland forest
Chrysopsis mariana Maryland golden aster PT/PE, edge of hayfield
Dichanthelium scoparium velvety panic grass PE/PE, wet meadow/hayfield
Euonymus americanus hearts-a-bursting Sp. pop. floodplain and upland forest
Tipularia discolor cranefly orchid PR/PR, mature upland forest

*official status/proposed status; N=not listed, PR=Pennsylvania Rare, PT=Pennsylvania Threatened,
PE=Pennsylvania Endangered, sp. pop.=special population. Official status is defined by Pennsylvania Code, Title
25, Chapter 82. Conservation of Pennsylvania Native Wild Plants; proposed status is from recommendations by the
Vascular Plants Technical Committee of the Pennsylvania Biological Survey.

Puttyroot orchid — We found 16 sub-populations of puttyroot orchid (Aplectrum hyemale - PR),
within the mature upland forest east of Big Elk Creek (Figure 1). Plants were flowering on May
23, 2012; winter leaves and mature capsules were observed on November 12, 2012.

Cranefly orchid — We documented four sub-populations of cranefly orchid (Tipularia discolor -
PR) in the large area of mature upland forest east of Big Elk Creek (Figure 1). Flowers were
present on August 3, 2012; winter leaves were visible on November 12, 2012. Ebert and Holt
(2002) also reported cranefly orchid on the wooded slope along the east side of Big Elk Creek;
however, despite careful searching we could not relocate that colony.



Elliott’s beardgrass — We documented 50—2100 plants of Elliott’s beardgrass (Andropogon
gyrans — N/PR) scattered in a low area at the northern edge of a hayfield along Strickersville
Road (Figure 2). Elliott’s beardgrass was growing with other native warm season grasses
including little bluestem (Schizachyrium scoparium), broom-sedge (Andropogon virginicus),
panic grass (Panicum anceps), and purpletop (Tridens flavus).

Maryland golden aster — We found three sub-populations of Maryland golden aster (Chrysopsis
mariana — PT/PE). Two sites were on dry slopes at the edges of hayfields within the preserve
where we documented 40 flowering stems plus additional rosettes, and 6—8 plants respectively.
The larger population is currently threatened by a recently activated equestrian trail which
bisects the population area. The third site is on a roadside bank along Strickersville Road
opposite one of the inholdings where 30—40 plants were noted (Figure 1).

Velvety panic grass — We found velvety panic grass (Dichanthelium scoparium PE) in several
areas of hayfield (Figure 1). At the location where Holt
and Ebert originally found this species we noted a
population of several hundred plants in a mowed area at
the lower edge of a hayfield. Associated herbaceous
species included Dichanthelium clandestinum, Apocynum
cannabinum, Solanum carolinense, Panicum anceps, and
Galium mollugo. The native vines poison ivy
(Toxicodendron radicans), and Virginia creeper
(Parthenocissus quinquefolia) and non native invasive
species multiflora rose (Rosa multiflora), autumn olive
(Elaeagnus umbellata), and Oriental bittersweet
(Celastrus orbiculatus), were also abundant. Only
periodic mowing prevents them from becoming the
dominant species. A smaller colony of velvety panic grass
was also noted on a slope in the nearby hayfield.

We found another population of velvety panic grass in the 5
upper end of a swale south of Strickersville Road. As at -4
the first site, the rare panic grass was also present on the Velvety panic grass

lower slope of the adjacent hayfield where it covered an

area about 10 m by 4 m. The total number of plants was

in the range of 200—300. Without regular mowing, habitat for velvety panic grass would be
obliterated by the successional growth of native and non-native shrubs and vines.

Hearts-a-bursting — Hearts-a-bursting (Euonymus americanus — special population) occurs at
several locations along the floodplain of the largest tributary stream on the west side of Big Elk
Creek and at least one upland location (Figure 1). All occurrences are small and suppressed due
to browsing by deer; we saw no evidence of flowering or fruiting stems.

More information about all of these plants is contained in the rare species fact sheets in
Appendix B.



Figure 2. White Clay Creek Preserve
Big Elk Creek Section
Vegetation and PNHP-listed Species
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©  Aplectrum hyemale Cultivated and/or hay fields
®  Chrysopsis mariana Floodplain forest
) ) Floodplain meadow
©  Dichanthelium scoparium
_ B Vature upland forest
@ Euonymus amenicanus Successional forest and forest edges
©  Tipularia discolor Wetlands

Vegetation Types

We constructed a map of major vegetation types (Figure 1) using aerial photography and field
observations. Community descriptions reflect actual conditions and include comments on how
and why the types depart from those available in the literature.

The landscape of the Big Elk Creek Section of White Clay Creek Preserve has been modified by
hundreds of years of human use. What remains is difficult to classify according to published
descriptions of plant communities of Pennsylvania (Fike 1999) because of the level of
disturbance.

Terrestrial Systems

Mature Upland Forest — Upland forest remains on slopes along Big Elk Creek and its
tributaries. The largest patch of forest includes a ridge top and two adjacent stream valleys on the
east side of Big Elk Creek. However, using a standard 100 meter-wide buffer to define the
extent of edge conditions, even here, the amount of forest interior is negligible.

Typical forest structure consists of a mature canopy dominated by large beech and tuliptrees with
scattered black birch, mockernut hickory, and black, red, and scarlet oak. Understory trees are
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extremely sparse, an occasional dogwood or hornbeam, or non-existent. The shrub layer is
missing and the herbaceous layer is reduced to a few patches of hay-scented fern (Dennstaedtia
punctilobula), and an occasional juvenile leaf of mayapple (Podophyllum peltatum), jack-in-the-
pulpit (Arisaema triphyllum), or other native forest wildflowers. Scattered clumps of several
woodland sedges persist on the slopes including Carex amphibola, C. pensylvanica, C.
gracillima, C. laxiculmis, C. appalachica, C. laxiflora, C. radiata, and C. swanii. In late
summer and fall beechdrops (Epifagus virginiana), a plant that is parasitic on the roots of beech
trees, is the most abundant herbaceous species.

In its native condition, this forest would be described as red oak — mixed hardwood forest (Fike
1999). However, selective removal of oaks over the years has resulted in a canopy dominated by
beech.

All the occurrences of puttyroot orchid (Aplectrum hyemale - PR), and cranefly orchid (Tipularia
discolor - PR) were within the mature upland forest east of Big Elk Creek. In addition, hearts-a-

bursting (Euonymus americanus - special population) was occasionally found in this habitat type

(Figure 2). .

Successional Forest and Forest Edges — Successional forest and forest edges occupy the largest
proportion of the tree-dominated habitat of the tract. Land that was cleared in the past, but on
which agriculture was subsequently abandoned has grown up in tuliptree, red maple, and ash
with multiflora rose, wineberry and a groundcover of Japanese stiltgrass. The edges consist of
an almost impenetrable tangle of invasive shrubs and vines including multiflora rose, autumn
olive, Oriental bittersweet, and porcelain-berry.

Hayfields — The upland hayfields are cut twice a year, the hay is baled and sold for mushroom
culture. Dominated by a mixture of native and non-native cool and warm season grasses, the
hayfields also provide habitat for several rare plants including Maryland golden aster
(Chrysopsis mariana), |
velvety panic grass
(Dichanthelium
scoparium) and Elliott’s
broom-sedge
(Andropogon gyrans).

Native grasses including
panic grass (Panicum
anceps), purpletop
(Tridens flavus), slender
beadgrass (Paspalum
setaceum var. supinum),
and purple love-grass
(Eragrostis spectabilis)

dominate the hayfields. A : e '
Other native herbaceous Hayfields at Big Elk Creek section of White Clay Creek Preserve - right:
species that are abundant hay bales on their way out, left: used “mushroom soil”” on its way back in.




include Indian hemp (Apocynum cannabinum) and horse-nettle (Solanum carolinense). In
addition green milkweed (Asclepias viridiflora), butterfly-weed (A. tuberosa), common
milkweed (A. syriaca), northern wild senna (Senna hebecarpa), and northern slender ladies-
tresses (Spiranthes lacera var. gracilis) are present in scattered locations.

Non-native species that are common in the hayfields include spotted knapweed (Centaurea
stobe), perilla (Perilla frutescens), prickly sida (Sida spinosa), sweet vernal grass (Anthoxanthum
odoratum), orchard grass (Dactylis glomerata), giant foxtail (Setaria faberi), and yellow foxtail
(S. pumila). Butter-and-eggs (Linaria vulgaris), flowering spurge (Euphorbia corollata), and
blue chicory (Cichorium intybus) are scattered throughout. A single patch of johnsongrass
(Sorghum halepense) bears watching.

Palustrine Systems

Floodplain Forest/Woodland — Floodplain forest or woodland extends along Big Elk Creek and
the larger tributary streams. Trees include sycamore (Platanus occidentalis), red maple (Acer
rubrum), box-elder (A. negundo), black walnut (Juglans nigra), hornbeam (Carpinus
caroliniana), and an occasional swamp white oak (Quercus bicolor). Tuliptree (Liriodendron
tulipifera) is also present on the forested floodplain terraces of the tributary streams. Shrubs
include spicebush (Lindera benzoin) and invasives such as multiflora rose (Rosa multiflora) and
wineberry (Rubus phoenicolasius).

Along Big Elk Creek where historical aerial photography (1937, 1958, and 1971) indicates the
land was cleared and likely pastured, the canopy is more open and mile-a-minute weed
(Persicaria perfoliata) and Japanese hops (Humulus japonica) blanket the ground (Penn Pilot).

In contrast, forested floodplains along the tributaries provide habitat for native forest herbaceous
species including dwarf ginseng (Panax trifolius), wild ginger (Asarum canadense), spring-
beauty (Claytonia virginica), Canada mayflower (Maianthemum canadense), jack-in-the-pulpit
(Arisaema triphyllum), wood reedgrass (Cinna arundinacea), and wood nettle (Laportea
canadense) as well as the non-native bittercress (Cardamine impatiens). However, by mid-
summer Japanese stilt-grass (Microstegium e ‘
vimineum) dominates the ground layer.

The remains of a dam are visible at the
mouth of a northward flowing second-order
tributary on the east side of Big Elk Creek.
A large tuliptree which stands at the edge of
the former impoundment measured 67.7
inches dbh.

Seepage areas in the headwaters of several of
the smaller tributary streams support species e ; A G
such as skunk cabbage (Symplocarpus Large tuliptree (67.7 inches dbh) at margin of former
foetidus), arrowhead (Sagittaria latifolia), impoundment.

clearweed (Pilea pumila), false nettle




(Boehmeria cylindrica), monkey-flower (Mimulus ringens), and fowl mannagrass (Glyceria
striata).

Small, heavily browsed patches of Pl e bR
hearts-a-bursting (Euonymus —
americanus) are present in several
locations on the floodplain of the
largest tributary stream on the west side
of Big Elk Creek (Figure 3).

Swale/wet meadow — Several low,
seasonally wet meadows or swales
occur at the bases of slopes or along
small drainages in the hayfields. Two
of these sites include populations of o
velvety panic grass (Dichanthelium Wet meadow anng Strickersville Road insert;

scoparium) and another provides Elliott’s beardgrass (Andropogon gyrans — N/PR). Other speC|es
habitat for Elliott’s beardgrass present: broom-sedge (Andropogon virginicus), and little bluestem

(Andropogon gyrans) (Figure 3). (Schizachyrium scoparium).

Other native wet meadow species present include New York ironweed (Vernonia
noveboracensis), joe-pye-weed (Eutrochium fistulosum), sensitive fern (Onoclea sensibilis),
mountain-mint (Pycnanthemum tenuifolium, P. muticum), grass-leaved goldenrod (Euthamia
graminifolia), soft rush (Juncus effusus), jewelweed (Impatiens capensis, I. pallida), purple-
Ieaved willow-herb (Epilobium coloratum), seedbox (Ludwigia alternifolia), swamp milkweed

¢ (Asclepias incarnata), hyssop
skullcap (Scutellaria
integrifolia), deer-tongue grass
(Dichanthelium clandestinum),
long-leaved panic grass
(Panicum longifolium), panic-
grass (P. anceps), broom-sedge
(Andropogon virginicus), little
bluestem (Schizachyrium
scoparium), false nutsedge
(Cyperus strigosus), bulrush
(Scirpus georgianus), several
sedges (Carex lurida, C. bushii,
C. comosa, C. scoparia) and the

" ) . i o o : " non-native invasive Arthraxon
Cattail wetl.and,_ insert: plue fruits of the invasive exotic mile-a-minute grass, (Arthraxon hiSpidUS).
weed (Persicaria perfoliata)

Cattail marsh — A cattail marsh is located on the floodplain of Big Elk Creek just west of the
Strickersville Road bridge (Figure 3). Ringed by black willow, the open area of the marsh is
dominated by common cattail (Typha latifolia), tearthumb (Persicaria sagittata), jewelweed
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(Impatiens capensis), water smartweed (Persicaria punctata) and the non-native invasives
Japanese stiltgrass (Microstegium vimineum) and mile-a-minute weed (Persicaria perfoliata).
Scattered dead trees suggest a change in the hydrology in the past; 1937 aerial photography
shows this area to have been cleared and probably in use as pasture (Penn Pilot).

Streams - Big Elk Creek provides habitat for several aquatic plants including waterweed
(Elodea nuttallii) and two non-native species: curly pondweed (Potamogeton crispus), and
watercress (Nasturtium officinale). Also present along the stream margin are marsh purslane
(Ludwigia palustris), water-plantain (Alisma subcordatum), mud-plantain (Heteranthera
reniformis), bur-marigold (Bidens cernua), and beggar-ticks (Bidens tripartita), all native aquatic

species.

Invasive, Non-native Species
Invasive, non-native plants dominate the floodplain of Big Elk Creek, the shrub and herbaceous
layers of successional forests, and the extensive forest edges. Non-native, invasive species that
are most abundant in the preserve are shown in Table 3.

Table 3. Most Abundant Invasive, Non-native Species at Big Elk Creek Section of White
Clay Creek Preserve

common name

scientific name

growth habit

habitat

autumn-olive

Elaeagnus umbellata

shrub/small tree

edges and hedgerows

bittercress

Cardamine impatiens

herb. ann/bien.

woods

garlic mustard

Alliaria petiolata

herb. biennial

woods and edges

Indian-strawberry

Duchesnea indica

herb. perennial

floodplain, woods

Japanese barberry

Berberis thunbergii

shrub

woods and edges

Japanese honeysuckle Lonicera japonica woody vine throughout
Japanese hops Humulus japonicus herbaceous vine | floodplain

Japanese stiltgrass Microstegium vimineum herb. annual throughout

low smartweed Persicaria longiseta herb. annual throughout
mile-a-minute weed Persicaria perfoliata herbaceous vine | floodplain and edges
multiflora rose Rosa multiflora shrub edges

oriental bittersweet

Celastrus orbiculatus

woody vine

forest edges

perilla

Perilla frutescens

herb. perennial.

fields and edges

poison-hemlock

Conium maculatum

herb. biennial

field edges and hedgerows

porcelain-berry

Ampelopsis brevipedunculata

woody vine

forest edges

wineberry

Rubus phoenicolasius

shrub

woods and edges
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Porcelain-berry (Ampelopsis brevipedunculata), an invasive, non-
native vine in the Grape Family is abundant along forest edges
and hedgerows.
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I11. Discussion

Endangered, threatened and rare species

We documented the presence of six species tracked by the Pennsylvania Natural Heritage
Program (Table 2). We observed four flowering stems of puttyroot orchid (Aplectrum hyemale)
on May 23, 2012 and one that had been nipped off. A total of 84 winter leaves were present at
16 sites on November 11, 2012 (see fact sheets in Appendix B for details on the life cycle of
puttyroot and cranefly orchids).

On August 3, 2012 we observed four blooming stems of cranefly orchid (Tipularia discolor).
Winter leaves were noted at three sites (total of 13 leaves) on November 11, 2012. We looked
unsuccessfully for cranefly orchid at a site along the east side of Big Elk Creek where Janet
Ebert remembered it being in 2002. This species may have declined due to deer.

Maryland golden aster (Chrysopsis mariana) is present at two locations on dry slopes near the
edges of hay fields. Haying activity is keeping these areas open allowing the Maryland golden
aster to persist, but some stems are cut off before they complete their flowering and fruiting
cycle. Velvety panic grass (Dichanthelium scoparium) also grows in several places in the
hayfields. The vernal fruiting stems are cut off when the first hay crop is harvested, but this
grass also produces autumnal fruiting stems. In the absence of mowing, areas where velvety
panic grass is growing would quickly become a thicket of multiflora rose and other invasive
shrubs.

Elliott’s beardgrass (Andropogon gyrans) also grows in low areas at the edges of hayfields and
benefits from the mowing regime which maintains open conditions.

We did not find three additional PNHP-listed species reported by Ebert and Holt (2002) (Table
1). In 2002 three small patches, containing 3, 5 and approximately 20 plants respectively, of
nodding trillium (Trillium cernuum) were present in mid-slope and lower slope positions in the
eastern end of the site (PNHP 2012). We did not see this species during our multiple visits, it is
known to be very vulnerable to grazing by deer and may have been eliminated in the ten years
since Ebert and Holt conducted their survey. It is also possible that we missed a few remaining
plants.

Janet Ebert showed us the location where she found a small population of downy lobelia
(Lobelia puberula) in 2002. The wet meadow site had been mowed recently when we visited it
in August 2012 and we were unable to find any sign of downy lobelia there, or at other wet
meadow sites.

We searched forested upper slopes in several areas of the site but did not find lion’s-foot

(Prenanthes serpentaria) as described by Ebert and Holt (2002). This plant may also be the
victim of overbrowsing by deer.
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Potential for grassland bird habitat

The hayfields, which occupy approximately 460 acres at Big Elk Creek Section of White Clay
Creek Preserve, may provide breeding habitat for grassland birds. In addition, adjacent
properties contain additional pastureland. The Second Pennsylvania Breeding Bird Atlas lists
Grasshopper Sparrow and Horned Lark as probable breeders in the block that includes the Big
Elk Section of White Clay Creek Preserve (Second Pennsylvania Breeding Bird Atlas 2012).
The timing of the early summer mowing is critical for maintaining populations of breeding birds.
Cutting should be delayed until after June 10 in order to insure that the young have fledged (R.
Mulvihill, personal communication).

Forest fragmentation and invasive species

The landscape of the Big Elk Creek Section of White Clay Creek Preserve is profoundly human-
altered. The original forest was mostly gone by the late 1700’s leaving tree-cover intact only on
steep slopes that could not be farmed. Where they were wide enough and accessible, floodplains
were used for pasture.

The earliest settlers brought propagules of European plants that subsequently became part of the
local flora. The influx of non-native plants has continued unabated in the intervening years.
Today only one-third of the tract (284 acres) is forested; however, of that, 261 acres qualify as
edge habitat in which invasive species are prominent (by definition edge conditions extend 100
m into the forest).

Impact of Deer

Overbrowsing by deer is another important factor that has led to forest degradation. Deer feed
preferentially on native species, often leaving the non-native plants untouched. The forests
along Big Elk Creek and its tributaries consist of a mature canopy and little else. Although the
trees are producing seeds and tree seedlings can be found on the forest floor, browsing by deer is
preventing growth beyond the seedling stage. Consequently there is no significant understory.
The shrub layer is also very sparse, or nonexistent, with only suppressed low shoots of maple-
leaf viburnum (Viburnum acerifolium) and spicebush (Lindera benzoin) persisting at scattered
locations.

The herbaceous layer has been similarly impacted. While traces of common forest wildflowers
can be found with diligent searching, they only hint at the former extent of species such as
mayapple (Podophyllum peltatum), spring-beauty (Claytonia virginica), bloodroot (Sanguinaria
canadensis), Solomon’s-seal (Polygonatum pubescens), Canada mayflower (Maianthemum
canadense), false Solomon’s-seal (M. racemosum), sessile-leaved bellwort (Uvularia
sessilifolia), perfoliate-leaved bellwort (U. perfoliata), wood geranium (Geranium maculatum),
blue violet (Viola sororia), downy yellow violet (V. pubescens var. pubescens and var.
scabriuscula), dog violet (V. labradorica), enchanter’s nightshade (Circaea canadense), sweet
cicely (Osmorhiza claytonii), wild ginger (Asarum canadense), wild licorice (Galium
circaezans), rue-anemone (Thalictrum thalictroides), jack-in-the-pulpit (Arisaema triphyllum),
wood anemone (Anemone quinquefolia), blue-stem goldenrod (Solidago caesia), white wood
aster (Eurybia divaricata), dwarf ginseng (Panax trifolius), doll’s-eyes (Actaea pachypoda),
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liverleaf (Anemone americana), hog-peanut (Amphicarpa bracteata), horse-balm (Collinsonia
canadensis), and snakeroot (Sanicula canadensis and S. canadensis).

The reason the two rare
orchid species
(puttyroot and cranefly
orchid) have persisted is
their unusual growth
cycle: flowering stems
are produced in the
summer when no leaves
are present. The
flowers are scattered
and not very
conspicuous and
apparently most escape
the notice of deer. In
the late fall each plant
produces a single leaf _
which is green all Deer-impacted forest lacking understory, shrub =
winter, taking and herbaceous layers. Insert: a single juvenile
advantage of the lack of  leaf of mayapple

a canopy overhead to = 4t
photosynthesize on mild days. If the leaves are grazed, which happens occasionally, the plants
are severely weakened and may not bloom unless they experience several years of uninterrupted
growth. Repeated grazing in successive years will kill the plants.

.
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1VV. Conclusions and Recommendations

Endangered, Threatened, and Rare Species

Overbrowsing by deer is an ongoing threat to the endangered, threatened, and rare plants at Big
Elk Creek Section, White Clay Creek Preserve. Some species that were present ten years ago
have disappeared or declined to undetectable levels. Others will suffer the same fate if browsing
pressure is not decreased. See additional comments about the problem of deer over-abundance
below.

Mowing at inappropriate times threatens sub-populations of Maryland golden aster (Chrysopsis
mariana — PT/PE) and may have eliminated downy lobelia (Lobelia puberula — PE) completely.
On the other hand, mowing is preserving habitat for velvety panic grass and Elliott’s beardgrass
by preventing complete domination by multiflora rose (Rosa multiflora), autumn olive
(Elaeagnus umbellata) and other native and non-native shrubs and vines.

Grassland Bird Habitat

Further studies are needed to document the status of grassland birds at Big Elk Creek Section and
evaluate the potential for enhancing breeding success of grassland birds through modifications in
the mowing regime.

Park-wide Management Concerns

Deer overabundance — Overbrowsing by deer is a severe threat to the forests of Big Elk Creek
Section, White Clay Creek Preserve. At present levels of impact canopy trees are unable to
reproduce. As mature trees die the resulting canopy gaps are likely to grow up in non-native
species like empress-tree (Paulownia tomentosa), which has already appeared, or tree-of-heaven
(Ailanthus altissima) another wind-dispersed, non-native species.

Continued browsing at current levels will further reduce the diversity of shrubs and herbaceous
species which now maintain a toehold in the form of highly suppressed fragments. Forest
herbaceous species typically do not have long-distance dispersal mechanisms, having evolved in
a regime where a mosaic of small canopy gaps caused by individual tree death was the usual
pattern. Vegetative spread, which is effective over short distances, is the dominant reproductive
strategy of species such as mayapple (Podophyllum peltatum), trout-lily (Erythronium
americanum), Canada mayflower (Maianthemum canadense), bellwort (Uvularia sessilifolia),
and others.

A reduction in deer density would allow the persisting fragments to serve as nuclei of
regeneration. If those are lost, recovery of wildflower diversity on the forest floor will be a
much longer and more difficult process. The same considerations apply to the shrub layer.

Rogue horse trails — The primary users of the Big Elk Creek Section of White Clay Creek
Preserve are horseback riders. Riders have made heavy use of several old woods roads/trails that
crisscross the site. When the soil is moist, horses’ hooves tear up the surface of the trails. In
addition, the desire to cross Big Elk Creek and tributary streams has led to the creation of
numerous rogue trails that result in stream bank erosion.
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During an October 11, 2012 visit to the site we discovered a very recently established horse trail
that poses a severe threat to the largest population of Maryland golden aster (Chrysopsis
mariana).

There is a long history of equestrian activity in southern Chester County; in addition, Big Elk
Creek Section of White Clay Creek Preserve borders Maryland’s Fair Hill Natural Resources
Management Area, a 5,656-acre tract with 80 miles of multiuse trails that are available for
horseback riders. Some of this activity apparently spills over the state line.

Recommendations

e Reduce deer density throughout

e Reroute the recently established horse trail that threatens a Maryland golden aster
sub-population.

e Establish designated stream crossings for equestrian use.

e Continue the practice of harvesting hay from the upland fields. Work with
agricultural lease holder to identify Maryland golden aster (Chrysopsis mariana)
and downy lobelia (Lobelia puberula) sites and avoid mowing them at critical times.

e Conduct site specific surveys of breeding bird activity in the hayfields and consider
management adjustments to enhance the breeding success of grassland bird species
if warranted.

¢ Eliminate the small colony of Johnsongrass (Sorghum halapense). This species is
currently confined to a single small area but has the potential to be a larger
problem.
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Appendix A. Plant List for Big Elk Creek Section, White Clay Creek Preserve

Common name
aquatic plants
Broad-leaved water-
plantain
Waterweed
Mud-plantain
Duckweed
Watercress
Curly pondweed
Wapato

ferns, and fern allies
Lady fern

Cut-leaved grape-fern
Rattlesnake fern
Hay-scented fern
Silvery glade fern
Spinulose wood fern
Hybrid wood fern
Marginal wood fern
Field horsetail
Shining firmoss
Sensitive fern
Interrupted fern

Long beech fern
Common polypody, rock-
cap

Christmas fern

New York fern

Marsh fern

grasses, sedges, and rushes
Creeping bent
Elliott's beardgrass
Broom-sedge
Sweet vernalgrass
Grass

Southern shorthusk
Sedge

Sedge

Sedge

Sedge

Sedge

Sedge

Sedge

Sedge

Sedge

Sedge

scientific name

Alisma subcordatum

Elodea nuttallii

Heteranthera reniformis
Lemna minor

Nasturtium officinale
Potamogeton crispus
Sagittaria latifolia var. latifolia

Athyrium filix-femina var. angustum
Botrychium dissectum
Botrychium virginianum
Dennstaedtia punctilobula
Deparia acrostichoides
Dryopteris carthusiana
Dryopteris celsa x cristata
Dryopteris marginalis
Equisetum arvense
Huperzia lucidula
Onoclea sensibilis
Osmunda claytoniana
Phegopteris connectilis
Polypodium virginianum

Polystichum acrostichoides
Thelypteris noveboracensis
Thelypteris palustris

Agrostis stolonifera
Andropogon gyrans
Andropogon virginicus
Anthoxanthum odoratum
Arthraxon hispidus
Brachyelytrum erectum
Carex amphibola

Carex annectens

Carex appalachica
Carex bushii

Carex comosa

Carex digitalis

Carex glaucodea

Carex gracilescens
Carex gracillima

Carex laxiculmis var. laxiculmis
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family

Alismataceae

Hydrocharitaceae

Pontederiaceae
Araceae
Brassicaceae

Potamogetonaceae

Alismataceae

Polypodiaceae

Ophioglossaceae
Ophioglossaceae

Polypodiaceae
Polypodiaceae
Polypodiaceae
Polypodiaceae
Polypodiaceae
Equisetaceae

Lycopodiaceae
Polypodiaceae
Osmundaceae

Polypodiaceae
Polypodiaceae

Polypodiaceae
Polypodiaceae
Polypodiaceae

Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae

N/
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2222222222222 2Z2
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22222222222~ — 22~
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wetland
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OBL
OBL
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FACW-
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FAC
FACU+

FAC
FACW+
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FACU

FACU

FAC

FAC
FACW

FACW

OBL
UPL
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Sedge

Sedge

Sedge

Sedge

Sedge

Sedge

Broom sedge
Sedge

Sedge

Sedge

Sedge

Wood reedgrass
Asiatic dayflower

Umbrella sedge
Redroot flatsedge
False nutsedge
Orchardgrass
Northern oatgrass
Panic grass
Deer-tongue grass
Velvety panic grass
Southern crabgrass
Smooth crabgrass
Barnyard-grass
Wright's spike-rush
Spike-rush
Lacegrass
Stinkgrass

Purple lovegrass
Nodding fescue
Fowl mannagrass
Velvetgrass
Sharp-fruited rush
Soft rush
Grass-leaved rush
Path rush

Rice cutgrass
Cutgrass

Field woodrush
Stiltgrass

Panic grass
Smooth panic grass
Panic grass

Field beadgrass
Slender beadgrass
Fountaingrass
Reed canary-grass
Wood bluegrass
Rough bluegrass
Beak-rush

Carex laxiflora

Carex lurida

Carex pensylvanica
Carex prasina

Carex radiata

Carex rosea

Carex scoparia

Carex stipata var. stipata
Carex swanii

Carex tribuloides var. tribuloides

Carex vulpinoidea

Cinna arundinaceum
Commelina communis var.
communis

Cyperus echinatus
Cyperus erythrorhizos
Cyperus strigosus

Dactylis glomerata
Danthonia compressa
Dichanthelium acuminatum
Dichanthelium clandestinum
Dichanthelium scoparium
Digitaria ciliaris

Digitaria ischaemum
Echinochloa muricata
Eleocharis obtusa var. obtusa
Eleocharis tenuis var. tenuis
Eragrostis capillaris
Eragrostis cilianensis
Eragrostis spectabilis
Festuca obtusa

Glyceria striata

Holcus lanatus

Juncus acuminatus

Juncus effusus var. solutus
Juncus marginatus

Juncus tenuis var. tenuis
Leersia oryzoides

Leersia virginica

Luzula multiflora
Microstegium vimineum
Panicum anceps

Panicum dichotomiflorum
Panicum rigidulum
Paspalum laeve

Paspalum setaceum var. supinum

Pennisetum alopecuroides
Phalaris arundinacea

Poa nemoralis

Poa trivialis
Rhynchospora capitellata

22

Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Poaceae

Commelinaceae

Cyperaceae
Cyperaceae
Cyperaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Cyperaceae
Cyperaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Juncaceae
Juncaceae
Juncaceae
Juncaceae
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Juncaceae
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Poaceae
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Cyperaceae
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FACW
FAC
FACW
OBL



Meadow fescue
Little bluestem

Bulrush

Bulrush

Giant foxtail
Perennial foxtail
Yellow foxtail
Johnsongrass
Purpletop

trees, shrubs, and woody

vines

Box-elder

Norway maple

Red maple

Smooth alder
Smooth serviceberry
Porcelain-berry
Japanese barberry
Black birch
Hornbeam

Pignut hickory
Shagbark hickory
Mockernut hickory
Oriental bittersweet
Flowering dogwood
American filbert
Persimmon

Indian strawberry
Autumn-olive
Winged euonymous
Hearts-a-bursting
Wintercreeper
American beech
White ash
Witch-hazel
American holly
Winterberry

Black walnut
Eastern red-cedar
Mountain laurel
Spicebush
Tuliptree

Japanese honeysuckle

Amur honeysuckle
Osage-orange
Sourgum
Virginia-creeper
Empress-tree
Sycamore

Schedonorus pratrensis
Schizachyrium scoparium var.
scoparium

Scirpus georgianus

Scirpus polyphyllus

Setaria faberi

Setaria parviflora

Setaria pumila

Sorghum halepense

Tridens flavus

Acer negundo

Acer platanoides

Acer rubrum

Alnus serrulata
Amelanchier laevis
Ampelopsis brevipedunculata
Berberis thunbergii
Betula lenta

Carpinus caroliniana
Carya glabra

Carya ovata

Carya tomentosa
Celastrus orbiculatus
Cornus florida

Corylus americana
Diospyros virginiana
Duchesnea indica
Elaeagnus umbellata
Euonymus alatus
Euonymus americanus
Euonymus fortunei
Fagus grandifolia
Fraxinus americana var. americana
Hamamelis virginiana
llex opaca

llex verticillata

Juglans nigra
Juniperus virginiana
Kalmia latifolia

Lindera benzoin
Liriodendron tulipifera
Lonicera japonica
Lonicera maackii
Maclura pomifera
Nyssa sylvatica
Parthenocissus quinquefolia
Paulownia tomentosa
Platanus occidentalis
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Poaceae
Poaceae

Cyperaceae
Cyperaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae

Sapindaceae
Sapindaceae
Sapindaceae
Betulaceae
Rosaceae
Vitaceae
Berberidaceae
Betulaceae
Betulaceae
Juglandaceae
Juglandaceae
Juglandaceae
Celastraceae
Cornaceae
Betulaceae
Ebenaceae
Rosaceae
Elaeagnaceae
Celastraceae
Celastraceae
Celastraceae
Fagaceae
Oleaceae

Hamamelidaceae

Aquifoliaceae
Aquifoliaceae
Juglandaceae
Cupressaceae
Ericaceae
Lauraceae
Magnoliaceae
Caprifoliaceae
Caprifoliaceae
Moraceae
Nyssaceae
Vitaceae
Paulowniaceae
Platanaceae
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Mayapple

Bigtooth aspen
Wild black cherry
Wild black cherry
White oak

Swamp white oak
Scarlet oak
Northern red oak
Black oak

Black oak
Pinxter-flower
Staghorn sumac
Multiflora rose
Southern dewberry
Black-cap
Blackberry
Wineberry

Black willow
American elder
Sassafras

Catbrier
Carrion-flower
Catbrier
Poison-ivy
Lowbush blueberry
Maple-leaved viburnum
Southern arrow-wood
Black-haw

Fox grape

Frost grape

wildflowers
Three-seeded mercury
Three-seeded mercury
Common yarrow
Sweet flag

Doll's-eyes
White-snakeroot
Southern agrimony
Garlic-mustard

Wild onion

Field garlic

Common ragweed
Giant ragweed

Hog peanut

Pearly everlasting
Liverleaf

Wood anemone
Chervil

Puttyroot

Podophyllum peltatum
Populus grandidentata
Prunus serotina
Prunus serotina
Quercus alba
Quercus bicolor
Quercus coccinea
Quercus rubra
Quercus velutina
Quercus velutina
Rhododendron periclymenoides
Rhus typhina

Rosa multiflora

Rubus enslenii

Rubus occidentalis
Rubus pensilvanicus
Rubus phoenicolasius
Salix nigra

Sambucus canadensis
Sassafras albidum
Smilax glauca

Smilax pulverulenta
Smilax rotundifolia
Toxicodendron radicans
Vaccinium pallidum
Viburnum acerifolium
Viburnum dentatum
Viburnum prunifolium
Vitis labrusca

Vitis vulpina

Acalypha rhomboidea
Acalypha virginica
Achillea millefolium
Acorus calamus

Actaea pachypoda
Ageratina altissima var. altissima
Agrimonia parviflora
Alliaria petiolata

Allium canadense

Allium vineale

Ambrosia artemisiifolia
Ambrosia trifida
Amphicarpaea bracteata
Anaphalis margaritacea
Anemone americana
Anemone quinquefolia
Anthriscus sylvestris
Aplectrum hyemale
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Berberidaceae
Salicaceae
Rosaceae
Rosaceae
Fagaceae
Fagaceae
Fagaceae
Fagaceae
Fagaceae
Fagaceae
Ericaceae
Anacardiaceae
Rosaceae
Rosaceae
Rosaceae
Rosaceae
Rosaceae
Salicaceae
Adoxaceae
Lauraceae
Smilacaceae
Smilacaceae
Smilacaceae
Anacardiaceae
Ericaceae
Adoxaceae
Adoxaceae
Adoxaceae
Vitaceae
Vitaceae

Euphorbiaceae
Euphorbiaceae
Asteraceae
Acoraceae
Ranunculaceae
Asteraceae
Rosaceae
Brassicaceae
Alliaceae
Alliaceae
Asteraceae
Asteraceae
Fabaceae
Asteraceae
Ranunculaceae
Ranunculaceae
Apiaceae
Orchidaceae
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Indian hemp

Wild sarsaparilla
Woodland burdock
Jack-in-the-pulpit
Common mugwort
Wild ginger
Swamp milkweed
Common milkweed
Butterfly-weed
Green milkweed
Early wintercress
Bur-marigold
Beggar-ticks

False nettle
Japanese bindweed
Toothwort

Hairy bittercress
Bittercress

Bushy knapweed
Turtlehead

Lamb's quarters
Golden aster
Golden saxifrage
Blue chicory
Enchanter's-nightshade

Pasture thistle
Spring-beauty
Virgin's-bower
Horse balm
Poison-hemlock
Horseweed
Honewort

Queen Anne's-lace
Tick-clover
Tick-trefoil

Rough buttonweed
Beechdrops

Purple-leaved willow-herb

Daisy fleabane

Yellow trout-lily
Boneset

Flowering spurge
Eyebane

White wood aster
Schreber's aster
Grass-leaved goldenrod
Joe-pye-weed
Joe-pye-weed

Climbing false buchwheat

Bedstraw

Apocynum cannabinum

Aralia nudicaulis

Arctium minus

Arisaema triphyllum ssp. triphyllum
Artemisia vulgaris

Asarum canadense

Asclepias incarnata ssp. incarnata
Asclepias syriaca

Asclepias tuberosa

Asclepias viridiflora

Barbarea verna

Bidens cernua

Bidens tripartita

Boehmeria cylindrica var. cylindrica
Calystegia hederacea

Cardamine concatenata
Cardamine hirsuta

Cardamine impatiens

Centaurea stoebe ssp. micranthos
Chelone glabra

Chenopodium album var. album
Chrysopsis mariana
Chrysosplenium americanum
Cichorium intybus

Circaea canadensis ssp.
canadensis

Cirsium pumilum
Claytonia virginica
Clematis virginiana
Collinsonia canadensis
Conium maculatum
Conyza canadensis var. canadensis
Cryptotaenia canadensis
Daucus carota
Desmodium ciliare
Desmodium paniculatum
Diodia teres

Epifagus virginiana
Epilobium coloratum
Erigeron philadelphicus
Erythronium americanum
Eupatorium perfoliatum
Euphorbia corollata
Euphorbia nutans
Eurybia divaricata
Eurybia schreberi
Euthamia graminifolia
Eutrochium dubium
Eutrochium fistulosum
Fallopia scandens
Galium aparine
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Apocynaceae
Araliaceae
Asteraceae
Araceae
Asteraceae
Aristolochiaceae
Apocynaceae
Apocynaceae
Apocynaceae
Apocynaceae
Brassicaceae
Asteraceae
Asteraceae
Urticaceae
Convolvulaceae
Brassicaceae
Brassicaceae
Brassicaceae
Asteraceae
Plantaginaceae
Amaranthaceae
Asteraceae
Saxifragaceae
Asteraceae
Onagraceae

Asteraceae
Portulacaceae
Ranunculaceae
Lamiaceae
Apiaceae
Asteraceae
Apiaceae
Apiaceae
Fabaceae
Fabaceae
Rubiaceae
Orobanchaceae
Onagraceae
Asteraceae
Liliaceae
Asteraceae
Euphorbiaceae
Euphorbiaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Polygonaceae
Rubiaceae
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Wild licorice

Wild licorice

White bedstraw
Cleavers

Bedstraw

Wood geranium
White avens
Gill-over-the-ground
Beggar's-lice
Thin-leaved sunflower
Ox-eye

Orange day-lily
Hawkweed

Bluets

Japanese hops
Virginia waterleaf
Dwarf St. John's-wort
Spotted St. John's-wort
Jewelweed

Pale jewelweed
Japanese clover
Wild lettuce

Prickly lettuce

Purple dead-nettle
Wood-nettle
Butter-and-eggs
False pimpernel
Indian-tobacco
Grreat blue lobelia
False loosestrife
Marsh-purslane
Bugleweed

Fringed loosestrife
Creeping-charlie
False solomon's-seal
Allegheny monkey-flower
Partridge-berry
Giant chickweed
Sundrops
Sweet-cicely
Aniseroot

Common yellow wood-
sorrel

Golden ragwort

Dwarf ginseng

Perilla

Halberd-leaf tearthumb
Low smartweed
Mile-a-minute weed
Mile-a-minute weed
Dotted smartweed

Galium circaezans var. circaezans
Galium lanceolatum
Galium mollugo

Galium obtusum

Galium tinctorium
Geranium maculatum
Geum canadense
Glechoma hederacea
Hackelia virginiana
Helianthus decapetalus
Heliopsis helianthoides
Hemerocallis fulva
Hieracium scabrum
Houstonia caerulea
Humulus japonicus
Hydrophyllum virginianum
Hypericum mutilum
Hypericum punctatum
Impatiens capensis
Impatiens pallida
Kummerowia striata
Lactuca canadensis
Lactuca serriola

Lamium purpureum
Laportea canadensis
Linaria vulgaris

Lindernia dubia var. dubia
Lobelia inflata

Lobelia siphilitica
Ludwigia alternifolia
Ludwigia palustris
Lycopus virginicus
Lysimachia ciliata
Lysimachia nummularia
Maianthemum racemosum
Mimulus ringens
Mitchella repens
Myosoton aquaticum
Oenothera fruticosa var. fruiticosa
Osmorhiza claytonii

Osmorhiza longistylis
Oxalis stricta

Packera aurea
Panax trifolius
Perilla frutescens
Persicaria arifolia
Persicaria longiseta
Persicaria perfoliata
Persicaria perfoliata
Persicaria punctata
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Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Geraniaceae
Rosaceae
Lamiaceae
Boraginaceae
Asteraceae
Asteraceae

Hemerocallidaceae

Asteraceae
Rubiaceae
Cannabaceae
Boraginaceae
Hypericaceae
Hypericaceae
Balsaminaceae
Balsaminaceae
Fabaceae
Asteraceae
Asteraceae
Lamiaceae
Urticaceae
Plantaginaceae
Plantaginaceae
Campanulaceae
Campanulaceae
Onagraceae
Onagraceae
Lamiaceae
Myrsinaceae
Myrsinaceae
Ruscaceae
Phrymaceae
Rubiaceae
Caryophyllaceae
Onagraceae
Apiaceae
Apiaceae
Oxalidaceae

Asteraceae
Araliaceae
Lamiaceae
Polygonaceae
Polygonaceae
Polygonaceae
Polygonaceae
Polygonaceae
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Tearthumb
Jumpseed

Pokeweed

Clearweed

English plantain
Broad-leaved plantain
Rugel's plantain
Ragged fringed-orchid
Field milkwort
Solomon's-seal
Old-field cinquefoil
Mountain-mint
Mountain-mint
Small-flowered crowfoot
Common meadow
buttercup

Lesser celandine
Hooked crowfoot
Black-eyed -susan
Sheep sorrel

Curly dock

Bitter dock
Canadian sanicle

Yellow-flowered sanicle
Hyssop skullcup
Northern wild senna
Bur cucumber

Prickly sida

Starry campion
Blue-eyed-grass
Blue-eyed-grass

Horse-nettle
Bluestem goldenrod
Early goldenrod

Gray goldenrod
Wrinkle-leaf goldenrod

Southern slender ladies'-
tresses

Long-leaved stitchwort

Common chickweed
Panicled aster

Calico aster
Heath aster

Skunk cabbage
Common dandelion
Wild germander
Rue anemone

Persicaria sagittata
Persicaria virginiana
Phytolacca americana
Pilea pumila

Plantago lanceolata
Plantago major

Plantago rugelii
Platanthera lacera
Polygala sanguinea
Polygonatum pubescens
Potentilla simplex
Pycnanthemum muticum
Pycnanthemum tenuifolium
Ranunculus abortivus
Ranunculus acris

Ranunculus ficaria
Ranunculus recurvatus
Rudbeckia hirta var. hirta
Rumex acetosella

Rumex crispus

Rumex obtusifolius
Sanicula canadensis var.
canadensis

Sanicula odorata
Scutellaria integrifolia
Senna hebecarpa

Sicyos angulatus

Sida spinosa

Silene stellata
Sisyrinchium angustifolium
Sisyrinchium montanum var.
crebrum

Solanum carolinense
Solidago caesia
Solidago juncea

Solidago nemoralis

Solidago rugosa ssp. rugosa var.
rugosa

Spiranthes lacera var. gracilis

Stellaria longifolia
Stellaria media

Symphyotrichum lanceolatum ssp.

lanceolatum var. lanceolatum
Symphyotrichum lateriflorum
Symphyotrichum pilosum var.
pilosum

Symplocarpus foetidus
Taraxacum officinale

Teucrium canadense var. boreale
Thalictrum thalictroides
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Polygonaceae
Polygonaceae
Phytolaccaceae
Urticaceae
Plantaginaceae
Plantaginaceae
Plantaginaceae
Orchidaceae
Polygalaceae
Ruscaceae
Rosaceae
Lamiaceae
Lamiaceae
Ranunculaceae
Ranunculaceae

Ranunculaceae
Ranunculaceae
Asteraceae
Polygonaceae
Polygonaceae

Polygonaceae
Apiaceae

Apiaceae
Lamiaceae
Fabaceae
Cucurbitaceae
Malvaceae
Caryophyllaceae
Iridaceae
Iridaceae

Solanaceae
Asteraceae
Asteraceae

Asteraceae
Asteraceae

Orchidaceae

Caryophyllaceae

Caryophyllaceae
Asteraceae

Asteraceae
Asteraceae

Araceae
Asteraceae
Lamiaceae
Ranunculaceae
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Field pennycress
Cranefly orchid
Blue-curls
Rabbit's-foot clover
Alsike clover

Red clover

Great nettle
Bellwort

Bellwort

False hellebore
Blue vervain

White vervain

New York ironweed
Corn speedwell

Ivy-leaved speedwell
Thyme-leaved speedwell

American dog violet
Early blue violet
Downy yellow violet
Downy yellow violet
Missouri violet

N/I: N=native to Pennsylvania. I=introduced,; state status: N/PE=no official status but Pennsylvania endangered

Thlaspi arvense
Tipularia discolor

Trichostema dichotomum

Trifolium arvense
Trifolium hybridum
Trifolium pratense

Urtica dioica ssp. dioica

Uvularia perfoliata
Uvularia sessilifolia
Veratrum viride
Verbena hastata

Verbena urticifolia var. urticifolia
Vernonia noveboracensis

Veronica arvensis
Veronica hederifolia

Veronica serpyllifolia

Viola labradorica
Viola palmata

Viola pubescens var. pubescens
Viola pubescens var. scabriuscula

Viola sororia

Brassicaceae
Orchidaceae
Lamiaceae
Fabaceae
Fabaceae
Fabaceae
Urticaceae
Colchicaceae
Colchicaceae
Melanthiaceae
Verbenaceae
Verbenaceae
Asteraceae
Plantaginaceae
Plantaginaceae
Plantaginaceae
Violaceae
Violaceae
Violaceae
Violaceae
Violaceae
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recommended, N/PR=no official status but Pennsylvania rare recommended; PT/PE=currently Pennsylvania

threatened but Pennsylvania endangered recommended, SP=special population. Source: Wild Resources
Conservation Fund (http://www.naturalheritage.state.pa.us/Species.aspx)
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http://www.naturalheritage.state.pa.us/Species.aspx

Appendix B. Fact Sheets, Plant Species of Special Concern

Andropogon gyrans — Elliott’s beardgrass
Aplectrum hyemale — Puttyroot orchid
Chrysopsis mariana — Maryland golden aster
Dichanthelium scoparium — Velvety panic grass
Euonymus americanus — Hearts-a-bursting

Tipularia discolor — Cranefly orchid
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ELLIOTT’S BEARDGRASS State status: S3, N/PR

Andropogon gyrans Ashe Global status: G5
Poaceae (Grass Family)

Description — Andropogon gyrans is a perennial grass just under a meter tall
with a crowded, leafy inflorescence just below the stem tip. In maturity the
stem and leaves become brownish or copper-colored. It is similar to
Andropogon glomeratus but more slender.

Habitat — Dry or moist fields or open woods.

Range — Pennsylvania is at the northeastern limit of the range of this species,
which extends south to Florida and west to Texas. Andropogon gyrans is
ranked S2 (imperiled) in New Jersey, S3 (vulnerable) in Pennsylvania, S4
(apparently secure) in Delaware and West Virginia, and S5 (secure) in
Virginia and Kentucky. It is unranked in New York and Maryland.

Traditional uses — No traditional uses are listed for this species, but a
decoction of unspecified Andropogon species was used by some Native
American groups as a gynecological and pediatric aid taken by pregnant
women.

Management issues — Old fields are successional habitat and require
mowing or burning to prevent woody species from becoming dominant.

References:

Flora of North America Editorial Committee. 2003. Flora of North America, Vol. 25. Oxford University Press, New
York, NY.

NatureServe Explorer. 2012. NatureServe Explorer: An online encyclopedia of life [web application]. Version 7.1.
(http://www.natureserve.org/explorer, 12 September 2012). NatureServe, Arlington, Virginia.

Pennsylvania Flora Database. 2008. www.paflora.org. Accessed 12 September 2012,

Rhoads, Ann Fowler and Timothy A. Block. 2007. The Plants of Pennsylvania, An Illustrated Manual, 2" edition.
University of Pennsylvania Press, Philadelphia, PA.

Fact sheet prepared by Ann F. Rhoads and Timothy A. Block, Morris Arboretum of the University of Pennsylvania,
September 2012. Drawing by Anna Anisko, used with permission of University of Pennsylvania Press.
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PUTTYROOT ORCHID state status: S3, PR
Aplectrum hyemale (Muhl.ex Willd.) Nuttall Global status: G5
Orchidaceae (Orchid Family)

Description — Puttyroot is a native orchid that produces a winter leaf that is visible from October to May; however,
flowering occurs in late May or early June when no leaves are evident. The single leaf is elliptical, 4--8 inches long,
longitudinally pleated and striped green and white. A corm below ground stores energy to support the production of
the flowers, which are in an erect raceme. The sepals are greenish or yellowish tinged with purple and the lip is
white with purple spots.

Habitat — In Pennsylvania puttyroot is a plant of moist, rich deciduous forest on slopes and bottomlands.

Range — Puttyroot grows from southern New England and Wisconsin to South Carolina and Arkansas. In
Pennsylvania it is limited to a cluster of sites in the southeastern corner of the state.

Status — Puttyroot is classified as extirpated (PX) in Connecticut; critically
imperiled (S1) in New York, Massachusetts, and New Jersey; imperiled
(S2) in Delaware, and secure (S5) in Virginia and Maryland. Its winter-leaf
strategy limits its ability to survive in areas with heavy snow cover.

Management issues — Overabundance of deer is the greatest threat to the
survival of puttyroot. These plants produce only one leaf each year, if it is
browsed the plant is weakened and its probability of flowering is reduced.
The winter-leaf strategy evolved to take advantage of a time of year when
other plants, either in the canopy or the herbaceous layer were not blocking
access to sunlight. However, a winter-green leaf is very visible on the
forest floor and therefore susceptible to being eaten by deer.

References:

Flora of North America Editorial Committee. 2002. Flora of North America, Vol. 26. Oxford University Press, New
York, NY.

Nature Serve Explorer. 2012. http://www.natureserve.org/explorer/. Accessed 9/4/2012.

Pennsylvania Flora Database. 2012. www.paflora.org. Accessed 9/4/2012.

Fact sheet prepared by Ann F. Rhoads and Timothy A. Block, Morris Arboretum of the University of Pennsylvania,
September 2012. Drawings by Anna Anisko.

33


http://www.natureserve.org/explorer/
http://www.paflora.org/

34



MARYLAND GOLDEN ASTER state status: S1, PT/PE

Chrysopsis mariana (L.) Elliott Global status: G5
Asteraceae (Aster Family)

Description — Maryland golden aster is a biennial or short-lived perennial, 20—90 cm tall; it is fibrous-rooted with
short rhizomes at the tips of which new rosettes are produced. Stems are erect, mostly unbranched, with numerous
heads crowded at the tip. The peduncles, bracteoles and phyllaries are covered with stalked glands. Disk and ray
flowers are both yellow; the flowers are insect-pollinated. Fruits are shallowly ribbed and bear 2—3 series of
bristles; seeds are animal-dispersed.

Habitat — Maryland golden aster grows in open to partially shaded, disturbed sandy or clayey soils. In Pennsylvania
it is found in dry, sandy woods or clearings, rock outcrops, roadside banks, fields, and serpentine barrens. Farther
south it occurs in pine flatwoods.

Range — Maryland golden aster occurs in coastal areas of the southeastern
United States from Rhode Island to Texas and inland to the Blue Ridge
Mountains.

Status — It is classified S1 (critically imperiled) in Pennsylvania and
Rhode Island; S4 (apparently secure) in New York; S5 (secure) in New
Jersey, Delaware, Virginia, West Virginia, and North Carolina and is
unranked further south. In Pennsylvania Maryland golden aster is limited
to a few locations in the southeastern corner of the state.

Traditional uses — An infusion of the roots was employed by the Delaware
Indians as a tonic for “sickly” children and as a sedative to quiet infants.

Management issues — Loss of habitat appears to be the

major problem. Recent PA collections are from a few ‘
roadside banks and hayfields many of which are ‘
vulnerable to changes in land use or incompatible

maintenance activities.

References:

Flora of North America Editorial Committee. 2006. Flora of
North America, Vol. 20. Oxford University Press, New York,
NY.

Moerman, Daniel E. 1998. Native American Ethnobotany.
Timber Press, Portland OR.

NatureServe Explorer. 2012. NatureServe Explorer: An online
encyclopedia of life [web application]. Version 7.1.
(http://www.natureserve.org/explorer, 4 September 2012).
NatureServe, Arlington, Virginia.

Pennsylvania Flora Database. 2008. www.paflora.org.
Accessed 9/4/2012.

Rhoads, Ann Fowler and Timothy A. Block. 2007. The Plants of Pennsylvania, An Illustrated Manual, 2" edition.
University of Pennsylvania Press, Philadelphia, PA.

Fact sheet prepared by Ann F. Rhoads and Timothy A. Block, Morris Arboretum of the University of Pennsylvania,
September 2012. Drawing by Anna Anisko, used with permission of University of Pennsylvania Press.

35


http://www.natureserve.org/explorer
http://www.paflora.org/

36



VELVETY PANIC GRASS State status: S1, PE

Dichanthelium scoparium (Lam.) Gould Global status: G5
Grass Family (Poaceae)

Description — Velvety panic grass is a perennial grass, like most of the panic grasses it produces a terminal
inflorescence in the spring followed by autumnal inflorescences which develop at the tips of axillary shoots later in
the season. Velvety panic grass is distinctive due to its coarse texture and dense velvety pubescence. A good
identification key is needed to identify species with certainty. Dichanthelium was formerly lumped with Panicum.

Habitat — Velvety panic grass grows in seasonally moist, sandy soils of meadows and old fields.

Range — Velvety panic grass is a plant of the southeastern quadrant of North America. It ranges from southern
New York west to Kansas and south to Florida and Texas. It is ranked SH (possibly extirpated) in West Virginia, S1
(critically imperiled) in New York, Pennsylvania, and Ohio; S4 (apparently secure) in New Jersey, and S5 (secure)
in Delaware. In Pennsylvania it is known from a handful of sites in the southeastern corner of the state, on or near
the coastal plain.

Traditional Uses — No specific uses are recorded for this species,
unspecified Panicum species were used by Native Americans for
medicinal purposes including treatment of fever, and as a source of
fiber.

Management issues — Maintenance of wet meadow habitat is
necessary for the continued existence of this plant in the state; in most
cases this requires the active suppression of woody growth.

1

spikelet

References:

Flora of North America Editorial Committee. 2003. Flora of North America Vol. 25. Oxford University Press, New
York, NY.

Moerman, D.E. 2000. Native American Ethnobotany. Timber Press, Portland, OR.

NatureServe Explorer. 2011. NatureServe Explorer: An online encyclopedia of life [web application]. Version 7.1.
(http://www.natureserve.org/explorer, 23 February 2011). NatureServe, Arlington, Virginia.

Pennsylvania Flora Database. 2011. www.paflora.org. Accessed 3/18/2011.

Rhoads, A.F. and T.A. Block. 2007. The Plants of Pennsylvania, An Illustrated Manual, 2" edition. University of
Pennsylvania Press, Philadelphia, PA.

Fact sheet prepared by Ann F. Rhoads and Timothy A. Block, Morris Arboretum of the University of Pennsylvania,
September 2012. Drawing by Anna Anisko, used with permission of University of Pennsylvania Press.
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HEARTS-A-BURSTING State status: S3, N/SP

Euonymus americanus L. Global status: G5
Staff-tree Family (Celastraceae)

Description — Hearts-a-bursting is a deciduous shrub to 6 feet
tall; however it is more often encountered as low-growing leafy
shoots. Only the erect stems produce flowers and fruits.

The stems, which are green, bear pairs of finely toothed leaves at
the nodes. The small, yellowish-green flowers arise from the leaf
axils. The fruits are what give the plant its colorful name; they
consist of warty red capsules that split to reveal 4 seeds that are
covered with bright orange arils.

Habitat — Hearts-a-bursting is a plant of moist woods and
floodplains.

Range — This species is near its northern limit of range in
Pennsylvania. It occurs from southern New York and Ohio south
to Florida, Missouri and Texas. It is ranked as S1
(critically imperiled) in New York, S3 (vulnerable)
in Pennsylvania, S4 (apparently secure) in New
Jersey, and S5 (secure) in West Virginia and
Virginia.

In Pennsylvania it is known from scattered sites in
the southeastern and western regions. Flowering or
fruiting stems are rarely seen.

Traditional uses — Native Americans had many uses
for heart’s-a-bursting. Various preparations were employed
in treating stomachache, sinus infections, and menstrual
problems.

Management issues — Hearts-a-bursting is highly preferred
by deer and is heavily browsed winter and summer. As a
result flowering or fruiting stems are rarely produced and
the plant persists at most sites only through the production
of low-growing vegetative shoots.

References:

Moerman, D.E. 2000. Native American Ethnobotany. Timber Press, Portland, OR.

NatureServe Explorer. 2011. NatureServe Explorer: An online encyclopedia of life [web application]. Version 7.1.
(http://www.natureserve.org/explorer, 21 February 2011). NatureServe, Arlington, Virginia.

Pennsylvania Flora Database. 2011. www.paflora.org. Accessed 3/18/2011.
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CRANEFLY ORCHID state status: S3, PR
Tipularia discolor (Pursh) Nuttall Global status: G4G5
Orchidaceae (Orchid Family)

Description — Cranefly is a native orchid that produces a winter leaf, visible from October to May. The single leaf is
ovate, dark green above, and purple on the lower surface. A corm below ground stores energy to support the
production of a flowering stem. Flowering occurs in July or early August when no leaves are present. The flowers
are greenish-purple and have a long spur.

=TT}

Habitat — Cranefly orchid is a plant of deciduous forests, often along

stream banks. The winter-green
strategy takes advantage of the
increased availability of sunlight
during the season when deciduous
trees are dormant and leafless.
The flowering stems can be found
in very densely shaded sites in
mid-summer as they rely on the
energy stored in the corms to
support their growth. The flowers
are moth-pollinated.

Range — Cranefly orchid is a plant
of the southeastern United States R &
from New Jersey and S

Pennsylvania to Georgia, Louisiana and

winter leaf

eastern Texas. Its winter leaf
growth strategy limits its
flowering stem northern extent as prolonged
snow cover could be a problem.

Cranefly orchid is classified as S1 (critically imperiled) in New York and
Massachusetts, S3 (vulnerable) in Pennsylvania and New Jersey, and S4
(apparently secure) in West Virginia. In Pennsylvania it is limited to a
cluster of sites in the southeastern corner of the state.

Traditional uses — None recorded.

Management issues — Overbrowsing by deer is the single greatest threat to Cranefly orchid. Each plant produces
only a single leaf per year. Research has shown that if that leaf is browsed 3 years in a row, the plant will die.
Unfortunately the leaves are very conspicuous on the forest floor in winter when little else is green.
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