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FOREWNRD

Texas Instruments Incorporated (TI) is pleased to submit this final
report summarizing the methodology applied and results obtained during the
fourth year of the remute sensing and ground truth program conducted within
the prescribed area on and near the proposed Marble Hill Nuclear Generating

Station, Units 1 and 2, near New Washington, Jefferson County, Indiana.
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SECTION I
INTRODUCTION

A. PROGRAM OBJECTIVES

The of the Marble Hill

ground truth program are to ascertain and document the existing vegetation

specific objectives remote sensing and

cover types, vegetation stress, and soil chemistry in the vicinity of the
Marble Hill Nuclear Generating Station and to provide cumulative reference
information necessary to monitor the potential effects of cooling tower
operation and coincident salt deposition on local vegetation and soil. In
addition, the annual aerial color infrared photography and the updated vege-
tation cover type maps will assist Public Service Company of Indiana, Inc.

(PSI) in their evaluation of construction impacts on the local environment.

B. PROGRAM SCHEDULE AND STATUS

The scheduled and actual completion dates for each task are listed
in Table I-l.

Table I-l

Schedule for the Marble Hill Remote Sensing and
Ground Truth Program by Task and Date

Task

Scheduled
Completion Date

Actual
Completion Date

Aerial CIR Photography
Photointerpretation

Vegetation, Data Collection

Soil, Data Collection

Reports
Draft
Final

Methods of data collection,

15-30 May 1980
'S June 1980

15 September 1979
29 October 1979
30 April 1980

30 June 1980

15 September 1979
29 October 1979
31 March 1980

31 May 1980

31 July 1980
31 August 1980

9 June 1980
16 June 1980

30 August 1979
19 October 1979
25 April 1980
24 June 1980

30 August 1979
19 October 1979
25 April 1980
18 June 1980

31 July 1980
15 September 1980

reduction and analysis are documented

in Section Il - Methodology; summarized data are presented in Section III -

Results and Discussion.
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SECTION II
METHODOLOGY

The objectives of this study have been addressed through applica-
tion of appropriate methods of data acquisition, handling, analysis, and
interpretation. The five major tasks proposed to fulfill the program objec-

tives inc luded:

e Aerial color infrared photography

e Vegetation cover type mapping

e Vegetation stress delineation

e Vegetation sampling and analysis

e Soil chemical sampling and analysis

Methods applied toward completion of each task are discussed in the

text that follows.

A. AERIAL COLOR INFRARED PHOTOGRAPHY

Aerial color infrared (CIR) photographs were obtained in June 1980.
Five flight lines were required to obtain the coverage of the designated area
shown in Figure II-l1 and maintain a 30-percent side lap. Color infrared
photographs were obtained with a S-inch focal length camera from an altitude
of 5000 feet to assure a working scale of 1:10,000 (1 inch = 833 feet). The
forward overlap attained was 60 percent and provided the specified stereo-

scopic viewing conditions.

Film was processed to positive transparencies; these were encased
in plastic sleeves for protection during the mapping and ground truth phases

of the study.

B. MAPPING VEGETATION COVER TYPES

Vegetation cover type boundaries that were presented in "Vegetation
Cover Types in the Vicinity of the Marble Hill Nuclear Generating Station"
(Texas Instruments 1979) were refined and redelineated where necessary. This
was accomplished through photointerpretation of the June 1980 CIR photo-
graphs, cross-referencing these with the August 1976, May 1977, May 1978, and
June 1979 CIR photographs, and through ground truthing during June 1980.

II-1 science services division



FLUGHT

Lle_ v

FLIGHT FUGHT :,L,'ﬁ',‘\',
FLUIGHT LINE 1l UNE W i

3

u (I 4 & ] - N ';‘ v \ -
'}f ’.,:’ ; ‘ & ’ / » :
21 TR o S b

' [

" FLIGHT LINE MaP

47 OF COLOR INFRARED

Jr—T Coch
N

MARBLE |
P oL |

.EM!SWG 1 .\.

B |
' pe Y [ T
d " o : ' "AILES
g | . A
FU&HY FLIGHT pué.n FLIGH
UNE | LINE 1l LINE 1t LINE IV

Figure II-l. Flight Line Map of Color Infrared Photography
Coverage, June 1980

| § P, science services division



Cover type nomenclature corresponds with that presented in 1979 and
follows the designation and types of the Society of American Foresters (1954)
with some modification to allow adequate description of locally important
vegetation units. The type name was determined on the basis of predominant
canopy species as indicated by composition of the dominant and codominant
canopy species. Where no single species comprised 50 percent or more of a
given stand, the stand was typed on the basis of numerical plurality of

canopy species (e.g., maple-basswood).

The ground truth examinations were conducted for initial boundary

verification and for refinement of vegetation cover type delineations.

Map revisions were incorporated, nomenclature applied, and the
vegetation cover type map drafted at a scale of 1:24,000. Sixteen map units

wera employed to document all important existing features and cover types.

The acreage of each refined map unit was determined from the
1:24,000 scale map by dot sampling with a modified acreage grid (64 dots per

square iach).

C. MAPPING VEGETATION STRESS

Areas of apparently stressed vegetation were separately delineated
within each cover type. Vegetation under stress from disease, insects or
weather was detected on the color infrared photography due to loss of infra-
red reflectance from affected foliage. The raddish photographic rendition of
healthy vegetation grades to magenta, purple, green, and yellow as the loss
of infrared progresses due to increased stress. Vegetation stress areas were
delineated on the photographs and evaluated by an experienced photcinter-

preter and independently by an experienced field botanist,

Areas of apparent vegetation stress were noted on photo overlays
and each was assigned a reference number. During ground truth reconnais-
sance, stress areas greater than or equal to 5 acres were field-checked for
stress verification and documentation of the causal agent(s). Previously
defined stress areas greater than or equal to 5 acres (TI 1979) were examined

from CIR photographs and revisited during 1980 ground-truthing to monitor the

—status of each area.
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Stressed areas of less than 5 acres were not field-checked, but
locations were plotted on the photo overlays, assigned a reference number for

monitoring purposes, and transferred to the vegetation cover type map.

D. VEGETATION SAMPLING AND ANALYSIS

Vegetation cover and condition were sampled by establishing dupli-
cate permanent l00-square-meter quadrats in one representative unit of each
of eight specific cover types delineated from the CIR aerial photographs.
Sampling locations for each cover type are shown in Fipure II-2. Direction
from the cooling towers, proximity to the area of maximum salt deposition,
and accessibility were considered in locating the permanent vegetation

quadrats.

Duplicate circular nested plots were used to estimate vegetation
cover by spgcies in each representative unit, Figure II-3 shows the plot
radii and the nesting arrangement of the four plot types used to sample the
various vegetation strata. Vegetation stratum sampled in each plot, the size

inclusion criteria, and the plot area are presented in Table II-l.

Nested circular plots were easy to establish and relocate since
only a single stake was required to permanently mark a center point from
which all radii were measured. Plot sizes and nesting arrangement were
modified from those of Cox (1972) and Ohman (1973). The center of each sub-

plot within each 100=-square-meter plot also was permanently marked.

Herbs, grasses, seedlings, shrubs, and vines (plot types | and 2)
were sampled during September and October 1979 and during April and June 1980
in vegetation cover types 1, 2, 3, 4, S, 6, 9, and 11. Data recorded within
each of eight subplots per cover type included: taxa present, percent cover
(percentage of plot area covered by a given taxon), mode condition (most
common state of physical or evident physiological condition of a given
taxon), and percentage ground cover (percentage of total plot area covered by
vegetation and litter). Condition of orchard trees (cover type 10) was not

recorded due to loss of access in April 1980.
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Figure II-2. General Locations of Permanent Vegetation and
Soil Sampling Plots
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PERMANENT STAKE

Figure II-3. Nested Circular Plots for Vegetation Sampling

Table II-1
Vegetation Plot Types

-
Stem Stem Plot
Plot Type dbh* Height | Radius | Plot Area
(Stratum) Vegetation Included (m) (m) (m) (m?)
1 Herbs, grasses, low
shrubs, and seedlings | <0.025 <1.0 0.56 1.0
2 Shrubs, vines, and
seedlings <0.025 21.0 1.13 4.0
3 Saplings 20.025 <0.089| 21.0 2.26 16.0
Trees 20.089 21.0 5.65 100.0
'Diameter at breast height (1.35 meters above the ground surface)
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Diameters of saplings and trees (plot types 3 and 4) were indivi-
dually measured in each of two plots per cover type during August 1979 and
April 1980 to determine both species composition and basal area (square
meters/hectare). Data recorded for each individual included: taxon, dbh
(diameter at breast height) to the nearest 0.l inch, and condition code
(Table II-2). Each individual was numbered with paint to facilitate recogni-
tion and identification of temporal change in apparent health 6: vigor

(condition).

Table II-2
Codes Used To Record Apparent Vegetation Condition

Condition Code Condition Category

Healthy
Diseased

Insect injury

& W oe e

Mechanical injury
Browsed
Dead

Dying

o N O w

Dormant

During October 1979 and June 1980 each tree and sapling was in-
spected for condition; diameter was not remeasured in these months since it
was unlikely that this parameter would have changed significantly since the

August 1979 and April 1980 measurements, respectively,

Plot data were summarized within cover types, and the following
standard ecological analyses (Cox 1972) were performed for each taxon accord-

ing to stratum:
L percentage areal cover from plots
number of plots

Cover (%) =

3 cover for a species
Relative cover = . ) x 100
cover for all species

((0.5 dbh in in.)" 7] 0.00064516

Basal area (m;/ha) =

i I |

area sampled (ha)
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basal area for a species
basal area for all species

Relative Basal area (%) = x 100

number of plots in which species occurred
number of plots sampled

Frequency =

frequency for a species
frequency of all species

Relative frequency = x 100

E. SOIL SAMPLING AND ANALYSIS

Duplicate soil samples (0 to 15 centimeter depth) were collected
from each permanent vegetation quadrat during August and October 1979 and
April and June 1980, One set of duplicate soil samples was collected from
each plot by excavation with a small hand trowel. These samples were placed
in appropriately labeled whir'!pacs, sealed, and returned to the Dallas labora-
tory for analysis of pH, conductivity, cation exchange capacity, and percent

base saturation.

A second ser of duplicate soil samples was collected from each plot
for bulk density and soil moisture determinations; sample volume was measured
using a sand displacement method (Rice 1968). Percentage moisture in the
oven dry soil was measured in association with bulk density determinations by
drying samples at 105°C to constant weight. Results were expressed in

appropriate units as determined from the following:

oven dry weight (8) of soil sample
sand displacement volume (cm3)

Bulk density (s/cm3) =

« 5011 wet weight (g) - soil dry weight (g)
Moisture (%) soil wet weight (g) x 100

Soil pH in water was determined by mixing equal portions, by
weight, of soil and water in an appropriate container. The mixture was
stirred periodically and the solids allowed to settle out. The soil-water
suspension was then allowed to settle for a short time, after which the pH
was measured using an internal reference glass electrode (Black et al 1965).

Results were recorded as soil pH measured in water.
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Soil conductivity was determined by mixing each soil sample with
distilled water and stirring to form a saturated extract. Either soil or
water was added to the extract to form the desired soil-water paste. The
paste was allowed to stand for one hour, checked for consistency, allowed to
stand for four additional hours, and vacuum-filtered. Conductivity of the
filtrate was measured with a cathode-ray conductivity bridge of the Wheat-
stone type at 85 Hz using a 1.0 constant cell (Black et al 1965). Results

were recorded as micromhons/centimeter at 25°C.

Cation exchange capacity of soils was determined using the ammonium
saturation method (Black et al 1965). Samples were air-dried and ground to
pass through a 2-millimeter mesh sieve. The sized soil sample was mixed with
IN ammonium acetate, shaken thoroughly, and allowed to stand overnight. The
wet sample was filtered, the residue washed with ammonium acetate, and the
filtrate set aside for determination of total exchangeable bases (required to
calculate percentage base saturation). The residue was then washed several
times; once with 99 percent isopropyl alcohol, followed by several washings
with 5 percent potassium chloride to a measured volume. Ammonium ion concen-
tration was determined from the washings using an autoanalyzer. Results were

recorded in milliequivalents per 100 grams of soil.

Total exchangeable bases
Cation exchange capacity

Percent base saturation = x 100

Total exchangeable bases was determined by forced evaporation of the filtrate
(set aside during cation exchange processing) to dryness, ignition of the
residue in a furnace, and treatment of the cooled residue with 0.IN hydroch-
loric acid. The acid-treated residue was heated, stirred, and titrated with
0.IN sodium hydroxide to a bromocresol green end-point (Black et al 1965).
Results were recorded as milliequivalents per 100 grams of soil based on

milliequivalents of standard acid consumed in the titrationm.

Replicate data from each of the soil chemical analyses were summa-

rized as mean (X) and standard error (SE) by cover type and date.
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SECTION III
RESULTS AND DISCUSSION

The general botanical history of the Marble Hill study area was
described, vegetation and land-use categories mapped, and distinguishing
characteristics of map units discussed in the first annual report to PSI (TI
1977). During the 1977-1978, 1978-1979, and 1979-1980 sampling periods,
quantitative and qualitative data were obtained and analyzed. This informa-
tion will be used to characterize the present floristic and soil conditions
in the Marble Hill study area. The data in this report primarily describe
conditions in the 1979-1980 sampling period, although cartain comparisons are

made with previous sampling periods to better describe community dynamics.

During the 1979-1980 sampling period, 8 of the 15 map units (Table
I1I-1) were sampled using permanent vegetation plots (map units 01, 02, 03,
04, 05, 06, 09, and 1l1). Changes in the estimated horizontal acreage of
these types included clearing of about 6 acres of oak-maple and 5 acres of
Virginia pine (Table III-1) for construction purposes. About 4 acres of
unimproved pasture, which is not sampled, also were cleared for construction.
This acreage now is designated for industrial use by the Marble Hill plant
(Figure III-l). Ali of the land use changes were anticipated as part of the
Marble Hill site development.

The distribution of vegetation cover types over the entire survey
area is depicted in Figure III-2 (1:24,000 scale map located in the plastic
pocket). Most of the Ohio River floodplain remained in cropland, pasture, or
forest. Level uplands were generally cultivated, with small areas of pasture
and forest. Ridges, slopes, and small drainageways were forested. During
the 1979-1980 sampling period, 128 plant taxa were cbserved in the sampling
plots (Appendix Table A-1). Although plot cdpling data varied from that of
previous years, due to relocation of several plot centers where markers had
been removed and establishment of two new sampling locations in the Virginia
pine cover type (ll1) where original plots were displaced during construction,
cover type characteristics were unchanged. Soil sampling on the Reed Orchard

Company property was discontinued in April 1980.
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Table III-l

E
Estimated Horizontal Acreage for Each Vegetation Cover Type (Map Unit)
June 1980, and On-Site Changes Due t~ Construction of Marble Hill Units 1| and 2

Map Percent Change in Acres
Unit Land Use/Land Cover Type Acreage of Total from 1979

1 Maple-Basswood 611 3.6 -

2 Dak-Maple 2,106 12.3 -6

3 Chestnut oak 528 31 -

4 Red pine 16 0.1 -

5 Sycamore-Boxelder 596 3.5 -

6 Oak-Hickory 686 4.0 -

7 Unimproved pasture (includes scrubland) 2,735 16.0 -4

8 Cropland 5,162 30.2 -

9 Walnut-Hickory-Buckeye 660 3.9 -

10 Orchards 24 0.1 -

il Virginia pine 185 1.} -5

12 Residential/farmsteads 353 2.1 -

13 Industrial 528 3.1 +15

14 Water r 2,883 16.9 -

15 Cemetery 1 0.0 -

Total 17,074 100.0

- = No change.

A. COVER TYPE ANALYSIS
l. Vegetation

A comparison of 1979-1980 values for total ground cover, vegeta-
tion cover, and litter cover for the four sampling periods shows that the
June sampling period had the highest vegetation cover percentage and lowest
litter cover percentage in all cover types except maple~basswood (Table
I1T=2). Cover values from previous years indicate that this is a natural
seasonal trend in which the highes: vegetation cover percentage is present

during the »eak of the summer growing season.

The exception to this trend in the 1979-1980 sampling period — the
maple-basswood cover type — had highest vegetation and litter cover in April.
This variation is probably due to site characteristics of the cover type.
Although the dense tree canopy shades and restricts the amount of herbaceous
vegetation present in the summer, sparse and immature foliage allows growth
of large populations of ephemerals in early spring. The litter cover is held
in place by vegetation during spring, but is washed downslope during summer
when herbaceous cover is inhibited. This exposes a greater proportion of

bare ground and reduces total ground cover.
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Table 111-2

Marble Hill Plots, 1976-1980
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Examination of the four-year means for vegetation, litter, and
total cover shows that June and October generally have greater variation in
vegetation and litter cover values than do April and September. This appears
to be a phenomenon related to seasonal succession, which is influenced by
weather and may vary from year to year. The general trend toward increased
vegetation cover and decreased litter cover during October and June was less
evident during 1979-1980, although a combination of seasonal variation and th
relocation and establishment of new sample plots probably influenced this
past vear's sampling results. The effect of relocation is especially evident
in the April and June sampling periods in the Virginia pine cover type, where
an entirely new set of plots established in April 1980 showed a variation in

cover from the original plots.

e Maple-Basswood (01)

The canopy dominants in this type remained sugar maple (Acer

saccharum) and basswood (Tilia americana), and wnite ash (Fraxinus americana)

and black walnut (Juglans nigra) were present as aminor components (Table

[II-3). As in the past, saplings were sparsely distributed throughout the
type and none occurred. in the sample plots. All species in the tree stratum

appeared healthy, and there was no new mortality.

Pawpaw (Asimina triloba) and two other species that has reached

shrub classification were recorded in the shrub stratum (Table III-4). The
newly recorded shrubs were sugar maple and yellow buckeye (Aesculus

octandra).

Wild ginger (Asarum canadense), clearweed (Pilea pumila), late-

flowering thoroughwort (Eupatorium serotinum), and sugar maple were the most

important herbaceous species based on relative cover values over four sam-
plings in this type (Table III-5). Vegetation cover values in April 1980
again were highest of the year with spring ephemerals, especially cut-leaved

toothword (Dentaria lacinata) and spring beauty (Claytonia virginica),

contributing most of the vegetative cover. The April sampling period also
contained the greatest variety of herbaceous species, with 18 of the 27 taxa

recorded in the type present.

I11-5 science services division
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1 = healthy, 3 =

Table 111-4

Species Composition, Frequency, Areal Cover, and Condition of the Shrub Stratum
(Plot Type 2) by Cover Type, September and October 1979, and April and June 1980

Scientific Name

Maple Basswood (01)

Acer saccharum
Aesculus octandra
Asimina triloba

Oak-Maple (02)

Acer saccharum
Resculus octandra
Carj inus caroliniana
Celtis occidentalis
Cornus florida
Fraxinus awericana
Prunus serol ina
Smilax sp

Ulmus rubra

Chestnut Oak (03)

Celtis occidentalis
Cercis canadensis
Fraxinus quadrangulata
Juniperus virginiana
Lonicera japonica
Pinus virginiana
Prunus seroting
Quercus prinus

Rhus aromatica

Ulmus rubra

Vitus rotundifolia
Zanthoxylum amer i Canum

Taxa not present

Tr « Trace.

Frequency (7)/Areal Cover () Relative frequenty (T)/Relative Areal Cover (7) Mode Condition*
1979 1960 1979 1980 1979 1980
Common Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun
Sugar maple - - 04705 01701 - - 50 0/5%.0 20,0/ 1.9 - | 1
Yellow buckeye - - 0.1701 01701 - - 16.7/12.5 200/ 1.9 ~ - I I
Pawpaw 0440 0416 0.3/ 0.4 047 0.6 10001000 100 0/106.0 33.3/37.5 60.0/96.2 I I 6 I
Sugar maple 0.3701.3 0.3/v.) 0.472.3 0% 0.1 250/ 1.3 2317149 3.1/3.0 20.1/04.2 1 | 1 3
Yellow buckeye - - 01700 v i/ 0.6 - - P nl 53723 -~ - ] 1
I ronwood 01703 0101 - - 8.3/ 2.6 1.1 1.4 - - 1 g - e
Hackberry 01705% 0.1/0.4 - 0.37 0.8 8.3/ 4.3 1.1/ 5.4 - 0.5 28 1 | - 3
Flowering dogwood 0.3/7.8 0.3/51 03715 064701 250/ 67.8 231/ 689 15.4/20.7 15.8/39.0 1 /8 i 1
White ash - - 03/05% 01/ 0.6 - - 54/ 6.9 53723 - - 1 1
Black cherry - - 03709 0309 - 15.4/12.1 10.5%7 3.2 - - 1 1
Greenbriar - 0.1/0.1 - - 1.1 1.4 - - - 8 - -
Shippery elm 0.4/ 1.6 04/0.6 04720 08/ 99 33.37139 30.8/ 8.1 23.17271.6 31.6/36.2 i 8 1 3
Hackberry 0.3/ 1.4 0.1/1.4 - 047 5.6 0.7/ 121 7.1/ 28.0 - 20.0/21.6 3 8 - I
tastern redbud 0.4/ 4.0 - - 04754 14,3/ 4.5 - - 150/17.8 3 - - 3
Blue ash - - - 017 1.5 - - - 50/ 5.0 - - B 1
Fastern redcedar 037014 0.1/1.4 03/ 06 05 6.5 10.77 12.) 1.1/ 28.0 15.4/18.8 20.0/21.6 /7 1 7 7
Japanese honeysuckle 04701 03/06 0.3709 01706 14.3/ 0.9 21.4/12.0 154/28 1) 50/ 2.1 | I 1 1
Virginia pine - - 1701 - - - 12.5/ 3.1 - - - 7 -
Black cherry - - 0.3/ 0.4 - - - 15.4/12.5 - - - 1 -
Chestnut oak 01705 0.3/006 - 0100 16/ 4.3 1.4/ 2.0 - 5.0/ 6.2 | 8 - 1
Fragrant sumac 03/06 0.1/0.1 - 01719 10.7/ 5.2 7.1/ 2.6 - 20.0/21.2 } 8 - |
Slippery elm 05 1.8 04/04 04/ 06 U5/ 64 1797155 286/ BO 2517188 S50/ 1.2 /3 1 i I
Muscadine grape - - - 01704 - - - $50/1.9 - - - ]
Prickly ash 0.5 1.8 01705 04706 0.17 0.6 2.9/ 15.5 7.3 0.0 23.1/18.8 5.0/ 2.1 i 8 1 1
dormant .

insect injury, 6 < dead, 7 = dying, 8 -

Not applicable due to establistment of new plots in April, 1780
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scientific Name Common Name

Red Pine (04)
:cer saccharum
arya sp.
Ce\{]s occidentalis
Cercis canadensis
Cornus florida
Fraxinus americana
Liriodendron tulipifera
Lonicera *a)unka
Parthenoc i
Pinus strobus
Prunus serotina
crcus prinus
ercus velutina
)54 SP.
Rubus phoenicolasius
Rubus sp.
Sassafras albidum
Ulmus rubra

Vitis rotundifolia

Sycamore-Boxelder (05)
Acer
Aesculus octandra
Cornus florida
Fraxinus americana
Lindera benzoin
Rhus radicans
Rosa sp.
Ulms rubra

014 Mickory (06)
Catal iosa
Cer ig‘cﬁmsis
Cornus priceae
Fraxinus americana
Lonicera japonica
Symphoricarpos orbiculatus
Ulmus rubra
Zanthoxylem americanum

ssus quinquefolia

Table I1I1-4 (Contd)

Frequency (i) /Areal Cover ()

Relative Frequency (T)/Relative Areal Cover (%)

Mode Conditron*

1979 12680 1979 1980 1979 1960
Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct  Apr  Jun
Sugar maple 0.3/ 2.4 0.3/6.0 0.4/ 73 0.4/ 88 13.0/2).2 17.6/ 5.8 1.2/10.0 8.6/12.2 1 ] | 1
Hickory - - - 0.1/ 0.3 - - - 2.905% -~ - - 1
Hackberry - - - 0.1/ 0.3 ~ - - 2.9/ 0.% -~ - - i
fastern redbud - - 0.4/ 7.3 0.3/ 1.4 - - 1./ %90 5128 -~ - 1 ]
flower ing dogwood 0.4/ 2.V 0.3/2.1 0.8/4.6 D 6/17.5 17.4/ 18,6 17.6/ 20.6 3.8/30.0 14.3/358 1 W8 ) i
White ash 0.5/ 3.6 03/0.3 04/2.« 06/ 98 20.7/731.9 17.6/ 2.9 13.6/18.6 9.8/19.9 1 6/8 ]
Yellow poplar - B 0.3/49 0.1/ 0.6 - - 0320 2923 - - 1 |
Japanese honeysuckle 0.5/ 1.6 0G.4/71.) - - 21,7/ .2 /3.5 10.8 - - 1 I - -
Virginia creeper 0.3/ 08 - - - 1307 7.} - - - i - - »
MWhite pine - - 125 2.4 0.1/ 0.) - - eV 10 2903 - - ] |
Giack cherry - 0.170.4 0.8/14.6 0.6/ 3.1 - 59/ 3.9 2.0/16.0 143/ 6.4 - | 1 |
Chestnut oak - - 0.3/ 49 01705 - - 0.4/30 2910 - - 1 ]
Black oak - - 0473 01013 - - 04 30 2905 -~ - |} I
Wild rose - - 0.1/2.4 0.1/ 0.3 - - 0.4/30 2905 - - i 1
Wineberry - - - 0.17 0. - - - 2920 - - - ]
Raspberry - - 0.4/7.3 0.37 0.8 - - 0.4/ 3.0 S5/ 4VS5 - - ] |
Sassafras - - 0.1/24 017 0.1 - - 0.l71.0 2926 -~ - 1 1
Slippery elm - 0.3/4.9 0.17 0.} - - 0.320 2926 - - 1 1
Muscadine grape 0.3/ 08 0.3/0.3 0.3/ 49 04/1.9 136/ 7.1 176/ 2.9 0.5/40 86/38 1 8 1 i
Boxe ider - - - - - - - - - - - i
Yellow buckeye - 0.1/16.7 0.1/ 0.6 - - V.i/32.5 ¥6.1748 - - ! |
Flowering doawood - - 0.1/16.7 01719 - - 0.4/37.5% W.1/ 4.4 - - ] 1
White ash - - 0.1/16.7 - - - 0.1/12.5 - - . ) -
Spice bush 01709 0.1/1.5 0.3/33.3 0.1/ 50 50,06/ 37.5 100.0/100.0 0.3/25.0 16.7/38.5 ) 1 a8 |
Potson ivy - - 0.1/16.7 - - - 0.112.5% - - - 1 -
Wild rose - - 0.1y 0.1 - - - 6.7/ 2.9 ~ - - 1
Slippery elm 0.1/ 1.5 - - 0.17 5.0 50.0/ 62.5 - - 16.7738.5 1 - - i
Northern catalpa - - - 0.1/ 0.3 - - - 0.0/ 0.7 - - - 1
Eastern redbud 0.4/ 4.0 0.4/2.4 0.3/1.0 047125 37.3/24.8 37.6/ 654 20.0/25.0 30.0/37.5 ) 8 i |}
Miss Price's dogwood 0.1/ 0.8 0.1/0.4 - 01706 1277 46 12.9/710.4 - 10.0/ 1.9 1 & - 1
White ash - - 0.37 0.5 - - - 20.0/32.5 - - - 1 -
Japanese honeysuck le - - - 0.1/ 0.6 - - - 10,0/ 1.9 - - - |
Coralberry 01703 03/Tr 05 08 - 12.1/ 1.5 24.8/1r 40.0/18.8 - 1 8 I -
Shippery eim 0.4/10.1 0.3/09 03718 0.4/188 37.3/69.0 24.8/ 242 20.0/43.8 30.0/5%.2 | 8 | i
Prickly ash - - - 01706 - - - o1y - - - i
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Table II1I-4 (Contd)

Frequency (1)/Areal Cover () Relative Frequency (1)/Relative Areal Cover (1) Mode Condition*

1979 1980 1979 1980 1979 1980
Scientific Name Conmon_Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct  Apr  Jun
Walnut -Mickory-Buckeye (09)
Acer negundo Boxelder 0.1/ 0.4 0.1/0.3 0170 0.1/1.3 40/ V.8 3.8 3.2 3.4/09 3825 1 & 1 1
Acer saccharum Sugar maple 0.4/ 51 0.3/25 0.1/ 04 0.4/12.3 1.6/ 24.1 11.5/ 26.3 3.4/ 3.7 11.5/24.7 1 8 7 1
Aesculus glabra Ohio buckeye - 0.1/0.1 - - - 3.8/ 1.1 - - - W e -
Asimina triloba Pawpaw 0.5/6.1 0.1/0.5 0.1/ 0.5 0.9/18.0 152/ 28.8 3.8/ 53 3.4/4.6 26.9/36.3 8 & 3
Carya ovata Shagbark hickory 0.1/1.4 - 0V 95 03/23 40/ 6.5 - 34/46 1.7/74.4 ) - 1 3
Cercis canadensis Eastern redbud - - - 0.1/ 2.5 ~ - - 3.8/ 05 - - - 1
Fraxinus americana White ash 0.4/1.5 04/0.1 04/ 20 0.5 3.1 1.6/ 7.0 154/ 1.} 13.8/18.5 154/ 6.3 ) 8 1 I
Fraxinus quadrangulata Blue ash 0.4/1.8 0.1/0.3 0.3/ 0.4 0.4/88 116/ 8.2 3.8/ 3.2 10.37 3.7 N.5/171.6 8 1 1
Lindera benzoin Spice bush 0.5/ 30 04/1.4 - 06738 152/ 141 1547 14,7 - 9.2/ 76 1 8 - 1
Lonicera {apqnica Japanese honeysuckle 0.5/ 1.1 1.0/4.3 0.8/ 4.3 - 1.2/ 5.3 36.5/ 45.2 27.6/39.8 - 1 | i -
Parthenocissus quinguefolia Virginia creeper 0.1/ 0.1 - - 4.0/ 0.6 - - - ) 2 e A
Prunus virginiana Choke cherry 01705 - - 4.0/ 2.3 - - - 1 S -
Rhus radicans Poison ivy 01703 0./7r 0.3/ 0.3 4.0/ 1.2 3.8/ 0.1 1.3/ 2.8 - | 3 1 "
Rubus sp Raspberry - - 0.3/ 0.3 - - 10,3/ 2.8 - - - 1 -
Symphoricarpos orbiculatus  Coralberry - - 0.4 2.0 - - - 13.8/18.5 - - - ) -
Virginia Pine (11)

Acer saccharum Sugar maple NA NA 0.1/59 01/ 1.0 NA NA 0.3/54 83/11.1 N N ) i
Cornus florida Flowering dogwood NA NA 0.1759 0.3/ 3.1 NA NA 0.3/ 54 16.7/34.7 NA NA ) i
Fagus grandifolia American beech NA NA 0.5/23.5 - HA NA 0.8/16.2 - NA NA ) -
Liquidambar styraciflua Swee tgum NA NA 0.6/29.4 0.5/ 3.5 NA NA 1.6/35.1 33.3/38.9 NA NA | 1
Prunus serotina Black cher y NA NA 0.6/29.4 0.4/ 1.2 NA NA 1.5/32.4 25.0/12.5 NA N ) 3
gt_oercus prinus Chestnut oak NA NA 0.1/ 5.9 0.17 0.1 NA NA 0.3/ 54 B3/1.4 M N ) I
assafras albidum Sassafras NA NA - 0.17 0.1 NA NA - 8.3/14 M WM - 1
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Acer saccharum
Aesculus octandra
Arisedma triphyl lam
Asarum Canadense
Asimina triloba
Circacea alping
Claytonia virginica
Delpninium tricorne
Dentaria laciniata
Dicentra cucullaria

Fraxinus americana

Galium aparine

Monocoty ledonae

Phryma Yeptostachya
Pilea pumila
Potentilla sp.

Rhus radicans
Trillium sessile
Ulimus rubra
Viola sororia

Viela sp.
Vitis aestivalis

Species Compcsition, Frequency, Areal Cover, and Condition of Herbaceous Stratum (Plot Type 1),
Maple-Basswood (01) Cover Type, 1979-1980
Relative Relative

Frequency (1) /Areal Cover (1) !requ«my_(il/krul Cover (1) Mode Condition*

1979 1980 1929 e s M=
Scientific Name _ Common Name Sep Oct Apr Jun Sep et Apr _ Jun Sep Oct Apr Jun

Sugar waple 0.6/ 5% 04729 0.3/ 06 0.6/ 69 12.2/159 12.0/13.8 4.4/ 1.4 154/15.1 ) |

Yellow buckeye - - (U AU | - - - 1.5/ 0.2 - - = 1 -

Jack - in-the-puipit 0.1/ 0.8 - 0.3/ 0.3 0.10.3 3% 22 - 4.4/0.7 26707 1V - | |

Wild ginger 0.5/13.6 U.6/10.9 0.6/ 4.0 U.6/156 13.6/39.5 19.952.1 8.8/ 9.2 154342 I I L} |

Pawpaw - 017 0.13 - - ~ 4.1/ 0.6 - - - 1 - =

Nor thern enchanter's nightshade - - 0. Ir 0.3/ 5.0 - 1.5/ Ir 7PN - - |

Spring beauty - - VS YN - - 14.7/39.4 - - = -

Larkspur - 0.4/ 0.6 - - - 5.9/ 1.4 - - = 1 -

Cut-leaved toothwort - 1.0/ 8.5 . - - 14.7/19.6 - - - 1 -

Dutchman's breeches - - 0.6/ 6.5 - B - 8.8/15.0 - - = 1 =

Lupd Lor tum serot tnum Late -flowering thoroughwort 0.6/ 4.4 0.6/ 3.8 - - 17.2/728.3 19.9/11 .9 - - I ] - -
White ash 0.1 1.0 - 0.3/ 0.4 0.3/ 1.5 3.5/ 2.9 - 4.4/ 0.9 2.1/ 3.3 | - ]

Fraxinus quadrangulata Blue ash 0.1/ 0.13 - - - 3.5/ 0.4 - - - I - - -
Cleavers - - 0.% 2.0 - - - 7.4/ 4.6 - = 1 -

Ma tanthemun Canadense Canada mayflower 0.1 ¢.13 0.8/ 0.3 - 3.5/ 0.4 23.77 1.2 - - I - -
Monocoty ledon - - - 0.8/ 5.8 - - - 20.5/712.1 - - 1

Parthenocissus quinguefolia  Virginia creeper 0.3/ 0.6 - .17 0.8 0.3/2.4 6.8/ ).8 - 1.509 72.7753 3 = 1} |
Lopseed 0.3/ 1.3 0.1/ 0.6 - - 6.8/ 1.6 4.1/ 3.0 - - 1 7 - -

Clearweed 0.5/ 2.8 0.4/2.3 04 1.1 0477.% 13,6/ 8.012,0/10.8 59/ 2.5 10.3/16.4 1 i

Cinguefoil - - - 0.1 0.3 - - - 2.6/ 0.7 - -~ - 1

Kanenculus abortivus Small-flowered buttercup - - 0.7 Ir - - - 1.5/ Tr - - =

Poison ivy - - 0.1/ 0.) - - - 1.5/ 0.2 - - = 1 -

Toadshade - - 0.1/ 6.1 - - - 1.5/ 0.2 - - - 1 =

Shippery elm 0.1/ 0.1 - 0.47 0.4 0.3/ 0.3 3.5 0.4 - 5.9/ 09 1.17 0.7 | - 1 I

Woolly blue violet 0.1/ 0.0 6.1/ 0.1 047 1.2 - 3.4/04 4.1/086 5.9/ 28 - I 1 i -

Violet 0.17 0.1 - - - 3.5/ 0.4 - - - I - - -

Summer grape - - - 0.1/ 0.3 - - - 2.6/ 0.7 - -~ - 1}

Table I111-5

1 = healthy, 3 = insect injury, 7 < dying,

-~ laxa not present

Ir = trace.
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e Chestnut Qak (03)

Chestnut oak (Quercus prinus) remained dominant in the tree class

of this type (Table III-8). White ash (Fraxinus americana) again was the

second most numerous tree in the plots, because two individuals reported dead
during the 1978-1979 sampling were still alive. |

Many of the oaks within the sample plots were stressed from insect |
damage, and yellow buckeye saplings near the plots were infested with leaf |
blotch. Some of the eastern red-cedar trees, which are competing with hard-
wood species, were showing signs of suppression. The two eastern red-cedars
in the sapling stratum are also showing signs of suppression, with portions

of the branches dying back.

red-cedar, slippery elm, and hackberry (Celtis occidentalis) providing much

of the areal cover (Table III-4).

Japanese honeysuckle (Lonicera japonica), an introduced weedy,

Twelve species were recorded for the shrub stratum, with eastern
twining vine, remained the most important herbaceous class species and con-
tinued to increase throughout the plots (Table 1II-9). This cover type
\
\

contained more herbaceous taxa (45) than any other type.

A portion of the chestnut oak cover type is shown in Figure III-5.
This type has a more open canopy than the other cover types, as evidenced by
the presence of several shade-intolerant eastern red-cedars. Greater insola-
tion is also ideal for Japanese honeysuckle and many other taxa that are
characteristic of these plots. The chestnut oak type occurs on a rocky ridge-
top site, which is susceptible to fire, insect outbreaks, and other natural
disturbances, and many of its component species are characteristic of dis-
turbed sites. Previous disturbances have produced various successional

stages and the large variety of taxa noted in this type.

III-13 science services division
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Table I11-7

Species Composition, Frequency, Areal Cover, and Condition of Herbaceous

Stratum (Plot Type 1), OGak-Maple (02) Cover Type, 1979-1980

Relative Relative
frequency (1)/Ares) Cover (2

Frequency (%)/Areal Cover (%) Condition*

1929 1360 1379 1280 1979 280
Scientific Name Common Nawe Sep Oct Apr Jun Sep uct Apr Jun Sep Oct  Apr  Jun

Acer saccharum Sugar maple 0. s/o J0.8/2.4 0.3/0.4 0.6/ 3.8 BB/13I 9129208 3.7/25 1980 | 8 | )
1w canadense Wild gariic 0. 4/0 5 0.4/0.4 - - 6.5/ 44 4925 - - 3 | -
Anemone11a thalictroides Rue anesmone 0.4/0.5 0.1/0.) - - 49/32 L.y 02 - - (|
Aster divaricatus White wood aster 0.3/2.1 o,x/o.s - - 3./ 1.0 4.3/ 4.4 - - s - -
Botrychium virginianum Rattlesnake-fern - - 0.1/0.3 0.1/ 0.1 - - L2719 w02 - - N
Carex sp. Sedge 0.1/0.0 - - - 1.8/ 0.4 - - - ] - - -
Cercis canadensis Eastern redbud 0.1/0.1 0.1 /1 1.8/ 0.4 2.2/%r - - 1 8 - =
Cornus florida Flower ing dogwood 0.6/1.303/0) 0.W/Tr 0.8/ 1.4 BB/4) 43/1.0 VL2700 5.3/29 1V w8 1 ]
Delphiniumm tricorne Larkspur - - 0.4/1.4 - - - 4.9/ 8.8 - - - \ -
Dentaria Vaciniata Cut-leaved toothwort - - 0.7/2.3 - - 8.5/14.5 - - - 1 -
Desmod tum glut inosum Point-leaved Lick-trefoil 01/0.8 0.1/0.4 . - ' 8125 2.2/ 33 - 1 1 - =
Dicentra cucullaria Dutchman's breeches - - 0.5/ - - - 6.1/ 6.9 - - - 1 -
Dioscorea quaternats Wild yam - - 0.6/ 2.3 - - 1.9/ 48 -~ - -
Elymus virginicus Virginia wild rye - 0.170.) - - - 2.27 1. - - - 1 - -
Eupator fum sp. Thoroughwor't 0.1/0.4 - 1.8/ 1.2 - - - .. - -
Fagus grandifolia American beech G0N0 /00 - - 1.8/ 0.4 2.2/ 1.1 - - | 1 - -
Fragraria virginians Wild strawberry - - 0.1/0.1 - - - 1.2/ 0.6 - - - 1 -
Fraxinus americana White ash 0.3/0.5 0.1/0.4 0.4/0.6 V. 3/ V.6 3.5/ 1.6 2.2/ 3.3 A4.9/38B 3934 1 1 1
Fraxinus qudrnghu Blue ash 0.4/0.9 0.1/Tr - 01703 5329 22/ - 1.3/ 06 1 8 - i
Galium aparine Cleavers - 0.9/3.9 - - - 1.0/24 6 - - = | -
Galium bareale Northern bLedstraw 0.1/0.1 0.1/0.3 - 1.8/ 0.8 2.2/ 22 - - ] 1 - -
&‘lu drcuuns White wild licorice 0.5/0.% 0.470.1 - 08/09 7.0/ 16 65 1. - ns/19 1 i - i
uuduse Canadian avens 0.3/0. 4 0.3/05 - - 3.6/ 1.2 4.3/ 4.4 - I /s - -
i‘ysm- patuls Bottlebrush grass 0.3/0.5 0.1/0.1 - - 3.5/ 1.6 2.2/ 1.0 - - [ - -
is cristata Wild iris - - 0.7y - - - 1.2/ 0.1 - - - | -
J.norsmu di 1 Twin leaf - - 0.5/0.3 0.6/ 2.3 - - 61/19 7.9/48 - - | )
Ostrya vi r,m 1ronwood 0.1/0.6 0.1/0.4 - - 1.8/ 2.1 2.2/ 3.3 - - At - =
Farl issus %M\Qefolu Virginia creeper 0.8/3.5 - 0.4/0.8 0.6/ 3.4 10.4/11.% - 49/25 1.9/1.2 ) - - I
Yeptostachy Lovseed - - - 0.3 36 - - - ivire - - - i
'u.cue Grass - - - 0.3 2.5 - - - 3.9/53 - - - |
Potentilia sp Cinguefoil - - 0.1/Tr - - - 1.2/ 0. - - - 1 -
Prunus  sroting Black cherry 0.1/0.1 0.5/0.0 0.3/0.1 01701 18/ 04 43/1.0 37706 V3f02 ) I 1 )
%ﬂ.us inus Chestnut oak - - 0.1/0.1 u.1/ 0.3 - - 1.2/06 1.3/06 - - I I
redicans Poison lvy 0.3/1.00.3/0.t 0.3/040.3/ 1.9 3.5 33 4.3/1.) 37725 3940 1 8 | 1
Sanguinaria canadensis Bloodroot - - 0.3/0.3 0.1/ 0.6 - - 3.770.9 L/ 03 - - 1 |
anicula trifoliats Black snakeroot 1.0/9.9 1.0/4.1 - LO/5.3 13.9/32.3 12.2/3.) - 12.2/32.2 ) 1 - 13
ﬁsln ﬁor%u Carrion-flower 0.5/0.8 0.5/0.8 - - 7.0/ 2.5 B.6/ 6.6 - - 1 8 - -
Sol Goldenrod 0.1/0.3 0.1/Tr - 1.8/ 0.8 2.2/%r - - 1 8 - -
Stellaria puhen Star chickweed - - 0.3 - - - 3.1/ 69 - - - 1 -
Nous rubr, Slippery elm 0.4/240.3/0.8 0.6/0.9 0.4/ 6.) 5.3/ 7.8 4.3/ 3.3 1.3/57 S 61 1 w8 i
viola gg_rqr!_q Wooly blue violet - - 0.9/1.2 .87 0.9 - - No/76105 19 - - i 1

-

I = healthy,
=~ Taxa not present.
Tr = trgce.

3 ¢ insect injury, 8 = dormant .
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Table III-9

Species Composition, Frequency, Areal Cover, and Condition of Herbaceous
Chestnut Oak (03) Cover Type, 1979-1980

Scientific Name

Stratum (Plot Type 1),

Common Name

Frequency (%)/Areal Cover (1)

1979
Sep Oct

1969
Apr

kelative Relative

frequency (1) /Areal Cover (%)

Sep

0 18

1999

1960
Apr Jun Sep Oct Apr  Jun

Actinameris alternifolia
Vium canadense
AnemonelTa thalictroides
Carex s

U
Celtis occidentalis

Cercis canadensis
Circacea alpina
H’ﬂs v om

‘P’t orea vT"osc

Clospyros virginiana

Elymus virginicus

!‘ggaurﬁ- maculatum
xinus amer ic

‘ < I"C”IMS

Galium pilosum

He lianthus sp
Hieracium sp.
Jeffersonia dlr,”l
Lonicera Japonic

Ostrys virginiana
anicum boscif

Parthenoc issus quinquefolia

Pinus virginiana
Poaceae

Polygonatum biflorum
Potentilla sp

us seroting
?"!E!! prinus
anunculus arbortivus

Rhus aromatica
Rhus radicans
joacacia *

roliniensis
Saniculs trifoliata

Swilax herbacea
Solidago uimifolia

Sal sp.

Swertia caroliniensis
Taraxicum officinale

Thalictrum revolutus
Ulmus rubra

Viola sororia

Vitis aestivalis
Tanthoxylum americanum

Wing stem
Wild garlic
Kue anemone
Sedye
Hackberry

Eastern redbud

Northern enchanter s nightshade

Leather flower
Milk vine
Wild yam

Pers lamon

Virginia wild rye
Spotted joe-pye -weed
White ash

White wild licorice

Hairy bedstraw
Sunflower

Hawh weed

Twinleaf

Japane ;e honeysuckle

| ronwood

Bosc's panicum
Yirginia creeper
Virginia pine
Grass

Solomon's seal
Cinquefoil

Black cherry
Chestnut oak
Smallflower buttercup

fragrant sumac
Poison ivy
Black locust
Hairy ruellia
Black snakeroot

Carrion-flower
Guldenrod
Goldenrod
Columbo
Dande !l 1on

Waxy meosdow-rue
Slippery elm
Woolly blue violet
Summer grape
Prickly ash

I« healthy, 3 = insect injury, 7 = dying, 8 « dormant

- Taxa not present.
Tr = trace.

0.0

0. 3/r

S/
6/

.4/0

>

© ooe o000 @

16

10.3/17.2

8.6/ 4.5

8.6/45
8.7 2.1
11.4/21.8

11.4718.2
1./ 1.8
1.4/ 0.9

57718

11.6/12.3

- \

b2V 4 ) WWpwmww 1200

5 4 ey




e Red Pine (04)

Red pine (Pinus resinosa) remained the predominant tree species
during the 1979-1980 sampling (Table III-10). One red pine died during the
1979-1980 sampling period, but all remaining red pines appeared to be healthy

as did other tree taxa in this cover type. Many of the red pines, although
viable, were showing signs of being naturally suppressed by white pine (Pinus
strobus). Red pine cannot tolerate competition from natural successors such
as white pine, especially in the southern portion of its range (Fowells
1965). The continued decline of red pine iidicates a successional trend

toward a mixed white pine-deciduous hardwood stand.

Although the sapling stratum remained similar to that of the 1978-
1979 sampling (Table III-10), the shrub stratum increased from il taxa to 19
taxa in 1979-1980 (Table III-4), giving the red pine cover type the largest
variety of shrub taxa. Hardwood regeneration from sugar maple, white ash,
and flowering dogwood accounted for much of the areal cover. The continued
loss of red pines in the overstory appears to have increased hardwood ragener=-
ation and allowed establishment of less shade-tolerant taxa, including wild

rose (Rosa sp.), wineberry (Rubus phoenicolasius), and other raspberry and

blackberry species.

In the herbaceous stratum, Japanese honeysuckle was the most
important of the 39 taxa observed in 1979-1980 (Table III-11).

Figure III-6 shows the red pine cover type in June 1980. In addi-
tion to stress from competition with white pine, many red pines were being

covered by growth of muscadine vine (Vitis rotundifolia). The dense under-

story contains a comparatively large number of shrub and herbaceous taxa.

e Sycamore-Boxelder (05)

Little change occurred in the tree and sapling strata of this type,

with sycamore (Platanus occidentalis) remaining the predominant canopy

species (Table III-12). All trees were healthy except one diseased black

cherry.

III-17 science services division
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Table I111-11

Species Composition, Frequency, Areal Cover, and Condition of Herbaceous
Stratum (Plot Type 1), Red Pine (04) Cover Type, 1979-1980

Relative Relative
Frequency (X)/Areal Cover (%) Frequency (1) [Areal Cover (%) Mode Condition*®
22 L] 2R .. 53 1
Scientific Name Conmon Name Sep et Apr Jun Sep Oct Apr Jun Sep Oct Apr  Jun
Acer rubrum Red maple - - - 0.1/ 0.3 - - - 1.3/ 0.8 - - - ]
Acer saccharum Sugar maple 0.1/ 0.5 - - - 1.5/ 0.9 - - - I & & =
Carex sp. Sedge 0.3 0.3 0./ 0.) 0 1/0.3 0.3/05 2905 1.9/06 1.6/18 3908 1| ] 1 1
Caryophyllaceae Chickweed - 0/ - - - 1.9/1r - - - I - -
Cercis canadensis fastern redbud 08/ 3.0 0.5 1.0 0.1/0.1 06/56 8.7/54 1.3/44 1.6/06 7.8 1.3 1 L TR |
Circaea alpina Northers enchanger's nightshade - - - 0.3/ 1.3 - - - LY L - - =
Cornus florida Flower ing dogwoost 0.6/16.5 0.6/ 8.5 0.3/0.4 0.6/11.B 7.3/29.9 9.2/37.4 a8/ 2.5 18153 ) ] | I
ruciferae Mustard - 0.1 /1r - - 1.9/ - - S FEPY -
Dentaria lacinata Cut-leaved toothwort - - 0.4/0.9 - - - 6.3/ 5.5 - - - I -
Deswod ium glutinosum Point-leaved tick-trefoil 0.1/ 43 0.3/ 1.0 - - 1.5/ 2.3 1.9/ 44 - - 1 | -
Dioscorea quaternata Wild yam - - - 0.4 1.0 - - - Y313 - - - )
Eupatorium serot inum Late-flowering thoroughwort 0.1/ 06 0.3/ 0.4 - - 1.5 1.1 3.6/ 1.7 - - I | - -
Fagus grandifolia Amer ican beech 01/01 0.3 0.3 - - 1.5/ 0.2 3.6/ 1.) - - P s - -
fragaria virginiana Wild strawberry 0.3/ 0.3 0.170.) 0.51.6 0.1/ 1.0 29/05 192706 7.9/98 1% 13 1 | } |
Fraxinus americana White ash 0.6/59 0.170.1 0.4/0.3 0.1/ 1.3 7.3/10.7 1.9 0.6 6.3/1.8 135717 1 i 1 }
Galium aparine Cleavers - - 0.3/0.3 0.5 2.5 - - 48/ 18 6532 - - 1 1
Galium asprellum Nor thern bedstraw 0.3/ 1.8 0.1/ 0.0 - - 2.97 3.2 1LY 0.8 - - | | - -
Galium circaezans White wild licorice 0.4/ 1.3 0.6/ 1.8 GA/1.) 01703 4.4 2.3 92/77 6.3/6.7 1304 ) 1 I 1
Geum Canadense Canadian avens 0.1/ 0.9 0.1/ 0.1 - - 1.5/ 1.6 1.9/ 0.6 - - - 3 - =
Hieracium sp. Hawkweed - 0.17 0.1 - - 1.9/ 0.6 - - - 1 - -
Liriodendron tulipifera Yellow poplar 0.17 0.1 - 0./ir 0.}/ 0.3 15702 - | 6/1r 1.3/ 04 ) - | 1
Lowicera § ica Japanese honeysuck le 0.6/10.6 G 6/10.5 0.8/8.1 0.8/200 7.3/19.3 9.2/47.0 2.7/49.6 10.4/25.9 1| ' I 1
Monocotyledoneae Monocot y ledon - - 0.1/0.1 - - - 1.6/ 0.6 - - - 1 -
Parthenocissus quinguefolia  Virginia creeper 0.6/ 2.8 - 0.3/0.3 0.6/1).4 7.3/ 5.0 - 48/1.8 7.8/M48 1 - 1 1
Phryma Teptostachya Lopseed 0472 0.1/ 09 - 0.1/706 4.4/ 4.1 19739 - 1.3/ 08 1 7 - 1
Pinus strobus White pine 0./ 0.3/ 0. 0.4/fr 0.1/ 0.3 1L5/10r 3.6/ 0.6 6.3/1r 1.3/04 1 ! | i
Poacear Grass - 0.1/ 0.3 - 0.1/ 0.3 - 1.9/ 1.1 - 1.3/ 04 - 1 - 1
Potentilla sp. Cinquefoil - - 0.5/0.4 0.8/ 1.8 - - 4.8/25 04423 - - 1 1
Prunus serotina 8lack cherry 0.6/ 1.0 0.6/ 1.1 0.4/0.8 0.5/ 3.0 7.3/ 1.8 9.2/50 6.3/49 65/39 1 1 1 1
ercus prinus Chestnut oak 0.3/1.0 0.3/ 06 - - 29/1.8 316/28 - - 1 1 - -
iercus veluting Black oak 0.3/ 1.4 0.3/ 1.1 - 0.1/06 2.9/25 3.6/50 - 1./08 1 w8 - 1
Rhus radicans Poison tvy 0.4/ 0.8 - G510 0.5/ 6.0 4.4/ 1.3 - 9767 6578 ) - 1V 1}
Rosa sp. Wild rose 0.1/04 03700 0170, 0.1/ 0.6 1.5/07 19706 1.6/06 13708 1 L] 1 1
Rosaceae Rose family - - 0.1/6.Y 0.}/ 0.3 - - 16/06 1.3/04 - -~ - |
Rubus sp Blackberry 0.4/1.4 0.5/ 1.%5 03/0.) 03/1.) 4.4, 25 7.3/66 48/06 39/1.4 1 1 i 1
Sanicula trifoliata Black snakeroot 0.5/ 11 03705 - 0.5/45 58/ 20 36/2.2 - 6.5/ 58 7 i - 1
Sassafras albidum Sassafras 0.1701 0.4 1.5 - - 1.5/ 0.2 5.5/ 6.6 - - 1 8 - -
Taraxicum officinale Dandelion 0.1/ O VWdr 0402 04048 V.5 V9T 6.3/ 02 i30S ¥ 1 1
Ulmus rubra Slippery elm 0.3/09 0.1/ 04 . 0.3/ 04 2916 1.9 17 - 3.: 98 131 - )

1 © nealthy, 3 < insect wmjury, 7 * dywng, 8 = dormant
~ Taxa not present
Ir « trace.
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Table III-13

Species Composition, Frequeucy, Areal Cover, and Condition of Herbaceous
Stratum (Plot Type 1),

Sycamorc-Boaelder (05) Cover Type, 1979-1980

Relative /  Relative

Freouency (7)/Aeal Cover (1) Frequency (1) [Areal Cover (%) Mode Condi*ion*

1979 1950 1979 1980 1979 1980
Scientitic Name Common Name Sep Ot Apr Jun Sep Oct Apr Jun Oct  Apr Jun

Acer uga_‘n_i_o + Boxelder - 0.1/ €.3/ 3.4 - 2.0/Tr - §5/26 - 8 - |
Actinameris alternifolia Wing-stem 0.4/ 4.5 0.4/2.9 - 0.6/17.1 5.1/ 6.1 5.9/10.0 109129 1 1 - )
Asarum canadense Wild ginger - - 0.3/ 0.1 - - WwWey - - =)
ia cylindrica False nettle - 0.140.5 - - - 2.0/ 1.7 - - - "
Cardamine pratensis Meadow bittercress - 01104 - - 2.1/ 0.8 - Tl AR
Carex sp. Sedge 0.6/ 4.8 0.5/3.1 0.4/3.1 GS2V 0 H.5 65 7.8/10.9 8.3/23.7 9.1/158 1 ) i)
Circaea alpina Northern enchanter's nightshade 0.3/ 0.6 G5 1.0/096 3.4/ 6.7 - 2105 18.2/30.6 1 - 1 |
lgtu\u virginica Spring beauty - - 0.5/2.5 - - - 10.4/19.1 - - - ¥ =
Tina sp. Dayflower 0V, 04 01005 G104 177085 20717 - 1.8/0.5 1 - 0
;ﬁﬁ; flavula Yellow fumewort - - 0.1/ - - - 2.1/ 08 - “ o 4 e
Cornus florida Flower ing dogwood 12 2.4 6.1/08 - V.17 32 2.0/ 1.3 - - 1 8 -
taria lacinata Cut-leaved toothwort - 0.3/0.8 - - - 6.3/ 6.1 - - - } -
oscorea quaternata Wild yam - - 0.7 1.5 - - V810 - - - 1
lywus virginicus Virginia wild rye 0.1/ 0.3 01,04 - 1.7/ 0.3 2.0/ 1.3 - - 1 =
frigeron sp. Fleabane - 0.3/0.2 - - 3.9/ 1.3 - - - 1 &' by
t!ﬁtanu Serotinum Late-flowering thoroughwort 08/1L.0 022 - - W.8A5.0 15.5/25.3 - - 1 - -
apar ine Cleavers - - 0.170.3 0.1/ v.a - - VW eIy 180y -~ =~ i 3
g_ruc}gg White wild licorice - O - - - 2.0/1r - - - -
E\iu triflorum Fragrant bedstraw 0.1/0. % - - 2.1/ 2.3 - >~ » § =
Geum canadense Canadian avens 0.5/ 4.9 van - 6.1/ 6.6 .9/ 6.2 - - R e
"txptrtu- sp. St. John's-wort - - u.1/9.4 - - 6.3/ 3.} - - - -
tiens biflora Jewe lweed 0.1/ i.0 - - - 1.7/ 1.4 - - - R
l-got ens pallida Yellow jewelweed 0.9/16.0 0.6/2. - 1.8/21.8 9.8/ 7.4 - - I 8 - -
L a Wood nettle 0.5/ 6.9 0.3/66 - 6.2/ 5.4 3.9 2.2 - - ¥ 1A - =
Spice bush 0n3/09 u1/03 - - 3.4/ 1.2 2.0/ 0.9 - - 5 9 AU

Osmorhiza claytonii White snakeroot 0.1/ 0.4 - 0.1/0.3 1.2 6.8 - 0.17 2.3 - - 1 -
m&mlsws inquefolia Virginia creeper 0.1 /Ir = 0.1/8.% €.37 2.% Y.y - 0.1708 55/ 16 - 1 1
u:% Lopseed 0.4/ 6.3 0.1/6.4 - 1.0/23.0 5.4 1.0 2.0/ 1.3 - 18.2/24.9 1 ) - 1

u pu- a Clearweed 0.9/66 2.9/59 0.8/ - 11.8/22.7 13.6/24.0 6.7/ 8.4 - [ | ] -
Voaceae Grass - - 0.570.4 - - - 10.47 3.1 - - - I -
Polygonum cesr* tosum Long-bristled smartweed 0.3/ 05 0.4/'0.5 . - 1.47 0.7 5.7 )2 - - [ - -
I"mnnﬂa sp. Cingquefoil - 0.4/0 4 - - 8.3/ 3.1 - o @ § o
adicans Poison ivy 0.3/ 0.6 - 0.4/0,2 - .47 0.9 - 8.3 1.5 - 1 - -

Wild rose 0Vir U /Ir - - e 2.0/Tr - - 5 3 - -

§Eiiggjg trifoliata Black snakeroot - 0.3/9.6 - 0.9/ 91 - 3.9/ 2.2 - 6.4/69 - 1 - 1
Viola sororfa Woolly blue violet 0.6/ 1.1 0.84/0.4 0515 05 4% #8515 S9% 13 10.¢11.5 91/31 ¥ 1 1 1

-

1 = healthy. 8 = dormant.
- Taxa not present.
Ir = trace.




less susceptible to water scouring on the steep slopes in this type.
Secondly, the somewhat later development of the bluebells, which had not
completely emerged during the April 1980 sampling, probably contributed to
the higher June cover value. A portion of the oak-hickory cover type 1is

shown in Figure III-8.

e Walnut-Hickory-Buckeye (09)

Shagbark hickory (Carya ovata) and black walnut (Juglans nigra)
were the predominant overstory constituents in this type ({(Table III-16).
Many of the overstory trees were unhealthy, with Ohio buckeye, shagbark
hickory, and eastern redbud diseased and slippery elm and shagbark hickory
showing insect injury. The black walnut seemed to be dying, but external

signs of stress agents were not apparenrt.

Four species reached sapling class (Table III-16). These were

yellow ouckeye, white ash, blue ash, and chestput oak.

The shrub stratum contained 15 species (Tdable I1I-4); as in the
past, sugir meple, pawpaw, white ash, blue ash, and Japarese honeysuckle

contributed most of tre cover.

The herbsceous stratum contained 38 species, which was the same
number present in the 1978-1979 sampling (Table III-17),. Japanese honey-
suckle, which continues to increase in the plots, was the most important

species.

Figure III-9 shows one of the study plots in the walnut=hickory=
buckeye cover type in June 1980. Note the dense understory, a large portion

of which is Japanese honeysuckle.

e Virginia Pine (1l)

Loss of the original 3tudy plots to expanded construction neces=
sitated establishment of new plots in cthe Virginia pine cover type in April
1980. Since the new plots are located near the original plots, much of the
data are similar and applicable to general characterization of the cover
type. However, specific components of the new study plots vary and direct

comparisons of numbers and sizes of species are not applicable.

II1-23 science services division
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Table II1-15

Species Composition, Frequency, Avcal Cover, and Condition of Herbaceous
Stratum (Plot Type 1), Cak-Hickory (P6) Cover Type, 1979-1980

Helative Relat ‘ve
Frequency (%) /Ares} Lover (1) freque -y (1) [Areal Cover (%) Mode Condition*
199 1980 1979 1980 1979 1980

Scientific Name Covmon Nawe Sey Oct Ppr Jun “ep 0ct Ape Jun Sep Oct  Apr Jun
Aesculus glabra Ohio buckeye - U1/ 1.0 - - - 18 )e - - - 3
risaema triphyllum Jack-in-the -pulpit - - .4 04 - - 4.4/ 1.0 - - - | -
Cardamine douglassii Purple cress - - 0.5/ 0.% - - 5. 1.3 - T I -
Carex sp. Sedge 0.4 0.0 . 0.3 1) L9 1.9/ 1.3 - 5.4/ 1.9 1 - 1
Cercis canadensis fastern redbud 0.5/0.8 0 101 - AW LY Wz 2e 410 - 1.8/ 2.3 ) ] - 1
Circaes alpina Northern enchanter s nightshade 0. G - 1 6.5 - - - | - - -
Delphinium tricorne 1 arkspur - 1.0/ 30 - - 1.4/ 9.2 - - - \ -
Dentaria laciniata Cut-leaved toothwort - G.67 V.3 - - - 6.8/ 3.3 - - - I -
frythronium albiduw Trout-lily - 0.5/10 ) - - 5.7/25.4 - 4 1 -
fupatorium serot inum Late-flower ing thoroughwort 0961 0.9/..9 - B /i 21.8/29.4 - I | - -
Fraxinus americana White ash - - )4/ L - rLyis - - - |
fraxinus quadrangulata Blue ash 0.3/1 0 - B - 5142 - - - | - - -
Galium aparine Cleavers - na, v/ - - - 9.4/ L8 - - = 1 -
Gal fum circeezans White wild licorice - - 0.1/ 0.6 - - E8 R e .
e Conadense Canadian avens 0.3/09 64/014 - s } 2.0/ 3.9 - | 1 -
Hystrix patula Bottlebrush 0.1/6.3 0.3} - - 2.1,09 19 1.3 - - I I - -
Lonicera dogon e Japanese honeysuchle DAS50 O S/Ac G475 0 D4/10.6 7.9/i8.4 WM.B/46.0 45127 uywe ) 1 [
Mertensia virginica Virginia bluebell: - - b s - - 1.4/31 .8 - » N 1 oA
Monoc oty ledone ae Monocoty ledon - - 0.1/ 0.3 - 1.1/ 0.8 - = - 1 "
Muhlenbergias sobolifera Muhly grass 0.1/0% - .8 - - - ] - - -
Parthenoc issus quinguefolia  Virginia creeper 1.0/8) 0.8/ 1.1 ). 2V.S  20.8726.9 - Sy 2.8 V.%3.7 | I
Phe yma ‘egipsurhya Lopseed - - 0.9/ 4.9 - - 16.1/15.6 =~ - -~
Piles pumila Clearweed - - 0.6/ 0.¢ - - 6.8/ 1.5 - - - i -
Poacear Grass . - - u.b/ 1.\ 0.472.3 - 6.8/28 1w/ 40 - - 1 ]
Potentilia sp Cinguetorl - - 0.4/ Y.» - - - 7.y 2.8 - - - 1
Prunus seroting Black cherry - L7 P - - 4.1/Tr - - - | - -
Rhus radicans Poison ivy - - R AT 0.4/ 4.6 - 1. /Tr Ly - - | |
Ribes sp. Current 0.170.1 - - - il 0.5 - - - | - - -
Rubus sp Blackberry - 8300 0.V Ul 0.V 6.3 1.9/ 1.3 1.y o8 1.8/ 0.5 - i i I
Sanguinaria canadensis Bloodroot - - NPT 0.1/ 0.3 - 1.0/ ¥ es - - 1 |
Sanicula trifoliats Black snakeroot - G100 - - L T - - - | - -
Smilacina racemosas False Solomon's seal 0100 - .3 0.3 0.3708 27705 - 34/08 S.4/1.8 1 - | )
Salidago sp. Goldenrod Y 0.0 - - - 2.1/ 0.5 - - - 1 - E pe
Trilliom sessiie Toadshade - - 0.5/ 1.0 0.5 0.8 - - $.725 8914 -~ - | 1
Ulmus rubra Slippery elm 0.3/1.6 0.0 2.4 7 - 5.2/ 6.0 4.1/ 1.3 4.5 1.5 - 1 & ] -
Vitis aescivalis Summer grape 0.172.3 6.1/1.3 } 2.7 B.Y 4.V/12.8 - V.87 6.7 | 8 - I

I « healthy, 8 © dormant.

~ Taxa not present.
Ir = trace
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Table

1i~-17

Species Composition, Frequency, Areal Cover, and Condition of Herbaceous Stratum (Plot Type 1),

Walnut-Hickory-Bucke; - {(0Y) Cover Type, 1979-1980
Relative Relative

Freguency (%)/Area! Cover (%) Frequency (i) /Areal Cover (1) Mode Condition*

1979 1980 1979 1980 1979 1980
Scientific Name Common N e Sep Oct Apr Jun Se; Oct Apr Jun Sep Oct  Apr Jun

Acer negu Bozelder 0.1/ 0.4 0./ 0.5 - 1.8/ 0.8 - - - I WM - =
Acer saccharum Sugar maple 0.1/Tr - 1.8/Tr - - - ) - - -
lctinqgg;cs alternifolia Wingstem 0.4/ 1.8 0.1/ 0. - 5.3/ 3.5 2.3/ 1.6 - - 1 3 - -
wone Canadense Canadian anemone 0.1 0.1 - - 1.8/ 0.3 - - - i - - -
Asimina ggj[@gg Pawpaw 0.4/ 4.5 0.4/ 1.5 0.3/ 46 5390 6.0/4.7 - 4.5/ 46 ) 8 - 3
Carex sp. Sedge 0.3/ 00 0. W/ir 0.y oY 18/583 2.k - 1.5 0. ) 1 - 1
ﬁ;ﬁa cordiformis Bitternut hickory 0.4 08 0.V)7r - - $.372 1% 2% - - 1 3 - -
Carya g_vgtg Shagbark hckory - - 0.6/ 0.6 VAl B - - 8.2/ V.7 4.5% V1S -~ - 1 1
Cercis canadensis Eastern redbud 0./ 0.V/1r - 0.1 0.1 1L.8/0r 2.W/Tr - 1.5200) ) 1 - i
Circaea alpina Northern enchanter's nightshade 0.1/ ©.1 - - 167 0.3 - - - | - - -
Dentaria l«w ata Cut-leaved toothwort - - V02189 - - - 13.7/39.8 - - - i -
Dicentra cucul !{Il Dutchman's breeches - - 1.0/ 44 - - - 13.7/12.6 - - - } -
rgp!or o Late-flowering thoroughwort 0.8/ 39 06/ )6 - - 147 7.8 10.0/ 5.1 - - i ] - -
Fraxinus -E?Ic White ash 01705 03/06 G.6/ 48 1.8 08 4.0/2.0 - 9.0/48 1 8 e
Fraxinus quadrangulata Blue ash 0.4/ 1.0 0.3/ 0.4 - 51 2.0 40/)1.2 - - '8 - =
Galium triflovum fragrant bedstraw - - 0.6/ 0.4 - - - 8.2/ 1.1 - - - 1 -
E«- Canadian avens 0.1/ 0.1 - - 87 0.3 - - - 1 - - =
GV 11 -over-the-ground 0. 1/Tr 9./ - 1 8/Tr 2.W/r - - 1 | - -

Spice bush 0.3/ 0.4 0.6/ 1.4 0.3/ 16 3../068 1.0/ 3.5 - 4.5/ 1.6 | I - i

Japanese honeysuckle 1.0/27.6 ) 0/23.6 1.0712.5 10/53.1 15.9/54.5 15.8/73.8 13.7/35.8 14.9/53.3 ) 1 1 |

Monocoty ledoneae Monocoty ledon - - 0.5 0.2 0.5/ 4.5 - - 6.8/ 0.6 90745 -~ - ] ]
Puieuru pennsylvanica Pellitory 0.1/ 1.0 - - - L&/ 2.0 - - - | - - -
issus quinquefolia Virginia creeper - - - 0.9/16.4 - - - 13.4/10.4 - -~ -
’BtaathYh sP. Cinquefoil - - 06/ 1.1 057 3.1 - - 8.2/ 32 1531 - - 1 i
Prunus serotina Black cherry 0.3/ 0.4 0.1/ 0.2 - - 35/0.8 2.1/ 0.8 - 4 ¥ -
Ranunculus arbortivus Smallflower buttercup - - 0.3/ 0.3 - - - 4.1/ 0.9 - - - | -
culus sp. Buttercup - - 0.1/1r - - - 1.4/1r - - = | -
Rhus radicans Poison fvy 0.5/48 0.1/Tr 3.6/ 06 08/ 9% 6.9 95 2.\/Ir 8.2/ 0.7 19799 3 1 i |
Rosa sp. Wild rose 0.1/1r 0.17 0.5 - 2.1/%r - 1.505 -~ ) -
Rubus sp. Blackberry - 0.3/ 09 - 0.7 13 - 4.07 2.7 - 15213 - 1 - 1
Sanicula trifoliata Black snakeroot 0.6/ 1.3 0.6/ 0.5 - 0.4/ 1.6 R”7/725 10.0/ V.6 - 6.0/ 1.0 1 | - 1
mi lax ea Carrion flower - 0 Ir - - - 2.Tr - - - 0 W
oricarpos orbiculatus Coral berry 0.3/09 0403 0.3/03 - 3/1.8 60/08 4.1/09 - 1 B 1 -
araxacum officinale Dande | fon - 0.3/1r - - - 4.1/ - - - 1 -
Trillium sessile Toadshade - - 0.1/ 0.3 - - - 1.4/ 0.9 - - - 1 -
Ulmus rubra Shippery elm 0.1/ 0.1 0.3/ 013 - 1.8/ 0.3 4.0/ 0.8 - - 1 1 - -
Viola sororia Woolly blue violet 0.V/1r 0.3/1r 0.4/ 0.5 0.3/ 1.0 1.8/T 4.0/7r 41/09 4510 3 /3 1 1
Vitis aestival Summer grape - g 0321 - - - 45721 - - -

1 = healthy, 3 = insect tnjury, 8 = dormant.

-~ Taxa not present.
Tr = trace.
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speciLes

Scirentific Name

Composition,
(Plot

l'V]l(' 1) ’

Common Name

Acer rubrum

Acer saccharum
Cornus florida
Dioscorea quaternata
Fagus grandifolia

Fragraria virginiana
Gallum circaezans
Galium pilosum

Galium iriflorum
Liriodendron tulipifera
Lonicera japontca
Osmorhiza claytoni
Oxalis stricta
Parthenocissu
Poaceae

quinquefolia

Potentilla sy
Prunus serotina
Quercus prinus
Rhus radicars

Rubus sp

trifoliata
albidum

Sanicula
Sassafras

Red wmaple

Sugar maple
Flowering dogwood
Wild yam
American beech

Wild strawberry
White wild licorice
Hairy bedstraw
Fragrant
Yellow poplar

bedstraw

Japanese honeysuckle

weetl cicely
Yellow wood-sorrel
virginia creeper

Grass
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Black
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Black
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healthy
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Eg
capacity, appear to be associated with the orchard, red pine, sycamore=box-

elder, oak-hickory, and Virginia pine cover types.

Table III-20

Mean (¥X) and Standard Error (SE)* Values for Soil Moisture (%) for Each
Vegetation Cover Type, September and October 1979, and April and June 1980

Sep 1979 Oct 1979 Apr 1980 Jun 1980

Cover Type Code X SE X SE X SE X SE
Maple-Basswood 0l 5.4 0.9 35.7 1.0 39.5 2.3 3.6 2.9
Oak-Maple 02 30.2 1.5 3.8 0.9 39 2.9 5.6 2.4
Chestnut Oak 03 30.1 0.6 33.8 1.8 33.1_ 3.4 22.4 1.6
Red pine 04 et " 1.5 26.0. 1.2 250 15 18.2 1.7
Sycamore-Boxelder 05 26.8 1.3 28.0 2.1 27.4 2.3 234 2,1
Oak-Hickory 06 29.1 3.0 27.5 2.4 - 1.3 20.2 0.9
Walnut-Hickory-8uckeye 09 31.6 1.9 4,.8 1.6 32.7 1.3 34.6 0.9
Orchard ** 10 2.5 1.5 19.6 2.3 - - - -
Virginia nine il 20.1 2.4 .9 1.5 3z.3 3.9 219 0.7

'Based on four replicates per cover type per date sampled.
**Data collection terminated after October 1979.

e pH

As in the past, soil pH appeared lower during September and October
sampling periods than during April and June (Table III-22). With the excep-
tion of the Virginia pine cover type in June, this applied to pine cover
types as well as the hardwoods cover types. Values ranged from 5.2 in the
Virginia pine cover type to 7.4 in the oak-hickory cover type. Although pH
values overall were lower than those recorded during 1978-1979, the lowest
and highest values again were recorded from these two cover types. The range
of pH values noted during all monitoring periods (1976-1980) generally is

within that common for humid region mineral soils — 5.0 to above 7 (Buckman

and Brady 1969).
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Table III-21

Mean (X) and Standard Error (SE) Values* for Soil Bulk Density (g/cm3)
for Vegetation Type, September and October 1979, and April and June 1980

Sep 1979 Oct 1979 Arp 1980 Jun 1980

Cover Type Code X SE X SE X SE X SE
Maple-Basswood o1 0.96 0.04 1.01 0.03 0.83 0.06 0.94 0.0
Oak-Maple 02 0.99 0.05 0.96 0.03 0.92 0.06 0.92 0.01
Chestnut Qak 03 0.94 0.04 0.92 0.06 0.95 ' 0.13 0.88 0.03
Red pine 04 1.18 0.03 1.8t 0.39 1.12  0.07 0.91 0.09
Sycamore-Boxelder 05 1.14 0.02 1.19 0.04 1.09 0.05 1.20 0.09
Oak-Hickory 06 1.00 0.09 1.14 0.09 1.06 0.03 1.07 0.09
Walnut-Hickory-Buckeye 09 0.94 0.02 0.97 0.10 0.89 0.03 0.95 0.03

Orchard** 10 1.22 0,03 1.26 0.06 - - - -
Virginia pine 1 1.13  0.02 1.06 0.32 0.79 0.06 1.03 0.05

*

Based on four replicates per cover type per date sampled.
L

Data collection terminated after Octcber 1979.

Table III-22

Mean (%) and Standard Error (SE) Values™ for Soil pH** for Each
Vegetation Tyye. September and October 1979, and April and June 1980

Sep 1979 Oct 1979 Apr 1980 Jun 1980

Cover Type Code X SE X SE X SE X SE
Maple-Basswood 01 6.8 8.1 5.5 1.7 5.9 0.1 6.9 0.1
Oak-Maple 02 6.2 4.1 2.8 0.1 6.5 0. 6.8 0.2
Chestnut Oak 03 8.3 1) 8.7 0.1 6.4 0.1 6.3 0.7
Red pine 04 8.6 0.3 2.6 0.} 6.6 0.} 6.4 0.1
Sycamore-Boxelder 05 8.5 0.3 5.5 0.1 6.4 0.1 6.8 0.4
Oak-Hickory 06 6.0 0.1 59 0.2 6.5 0.1 1.4 Q.1
Walnut-Hickory-Buckeye 09 6.0 0.1 6.1 0.} 6.5 0. 6.9 0.1
Orchard*** 10 5.7 0.3 8.2 0.3 - - - -
Virginia pine 11 $.2- 9 5.5 0.2 6.1 0.2 8.3 0.2

*
Based on four replicates per cover type per date sampled.
L2 d
Soil pH measured in water.
*h*
Data collection terminated after October 1979.
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e Conductivity

Soil conductivity values, indicative of secil salinity, were lowest
during the June 1980 sampling period (Table III-23), as they generally were
during the June 1979 sampling period. Except for the June 1980 values,
1979-1980 soil conductivities were higher than those of previous vyears.
Highest values, ranging from 752 to 1625 micromhos/cm, were recorded during
September 1979 in each cover type except chestnut oak. Highest value in the
chestnut oak type was 673 micromhos/cm, recorded in April 1980. As in the
past, the highest value of-the sampling year was recorded for the orchard

cover type, where fertilizers probably are applied.

Table III-23

Mean (X) and Standard Error (SE) Values™ for Joil Conductivity (umho/cm)
for Each Vegatation Cover Type, September and October 1979,
and April and June 1980

Sep 1979 Oct 1978 Apr 1980 Jun 1980

Cover Type Code X SE X SE X SE X SE
Maple-Basswood o 990 290 532 67 321 74 179 18
Oak-Maple 02 756 50 698 81 345 102 183 28
Chestnut Oak 03 672 104 590 103 673 118 186 32
Red pine 04 752 143 483 136 404 134 259 1
Sycamore-B8oxelder 05 890 211 785 77 603 a4 216 22
Oak-Hickory 06 927 110 663 127 438 95 243 25
Walnut-Hickory-Buckeye 09 1458 208 785 162 38 1) 158 17
Orchard** 10 1625 121 1163 267 - - - -
Virginia pine 11 895 n 742 373 234 59 112 12

'Based on four replicates per cover type per date sampled.
Lad
Data collection terminated after October 1979.

Recorded conductivity values, although higher, were within the
range of neglible effects on vegetation. The effects of salts on vegetation
often are evaluated on the basis of electrical conductivity of an aqueous
solution of soil. Salt solutions with conductivity values of 0 to 2,000
micromhos/cm usually have little or no effects on plants (Figure III-ll);
values from 2,000 to 4,000 may restrict the yield of salt-sensitive crops;
values from 4,000 to 8,000 restrict the yield of many plant species; and at
values over 8,000 micromhos/cm only salt-tolerant species yield satisfac-

torily (Richards 1954). As shown in Table III-24, the highest mean
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Table III-26

Mean (X) and Standard Error (SE) Values™ for Base Saturation (%) for Each
Vegetation Cover Type, September and October 1979, and April and June 1980

Sep 1979 Oct 1979 Apr 1980 Jun 1980

Cover Type Code X SE X SE X SE X SE
Maple-Basswood 01 66.0 1.5 90.5 11.9 72.0 7.1 103.4 1.8
Oak-Maple 02 70.4 8.4 85.9 10.7 59.0 7.4 104.3 6.7
Chestnut oak 03 64.1 §.2 V.3 " 63.4 18.6 109.1 6.5
Red pine 04 45.7 7.6 47.4 7.9 47.4 16.5 42.3 9.7
Sycamore-Boxelder 05 117.2 25.6 111.4 28.4 87.4 22.7 75.6 24,0
Oak-Hickory 06 92.3 3.8 107.1 6.9 122.1 27.8 137.2 15.0
Walnut-Hickory-Buckeye 09 75.1 4,2 .2 87 123.4 24.4 94.2 2.8

Orchard ** 10 63.5 9.9 52.1 9.2 - - - -
Virginia pine n 36.5 2.6 49 .4 85 14.9 14,2 39.5 10.2

*

Based on four replicates per cover type per date sampled.
wh

Data collection terminated afte~ October 1979,

B. VEGETATION STRESS

June 1980 CIR photography revealed 155 disc-ete areas ~f vegetaticn
stress (Figure III-2). The 64 .reas less than 5 acres i extent are listed
by cover type and location in Table III~27. These small areas consisted of
several individuals or small stands that were moderately to severely atfected
by the various stress agents. Due to the widespread presence of locust leaf

miner (Chalepus dorsalis) on black locust (Robinia pseudoacacia) and to a

lesser extent, of leaf blotch (Guignardia aesculi) on buckeyes (Aesculus

spp.), areas that appeared to have less than moderate infestations were not
mapped. Thus, it was not feasible to record scattered individuals, and the
extent of infestation of the locust leaf miner was greater than indicated on

the map.

The majority of the stress areas less than 5 acres in size were
nroduced by natural causal agents, especially locust leaf miner. However, a
few man-induced stress areas were apparent in the Marble Hill construction
area, primarily where road construction occurred on steeply sloping sites.
In these locations, trees wete stressed from erosion on the uphill side of
the road and compaction and fill on the downhill side. Several of the trees
showing stress from road compaction and fill over their root systems were

sugar maples, which tend to have a shallow and wide-spreading root system
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Table III-27

Cover Type, Location, and Causal Agent of Vegetation Stress Areas Covering
Less Than 5 Acres within Marble Hill Survey Area, July 1980

No. of
Cover Type Lacation® Stress Areas Species Causal Agent Extent
5 1c ] 8lack locust Locust leaf miner Moderate
4 28 1 8lack locust Locust leaf miner Moderate
3 28 1 Black locust Locust leaf miner Moderate
9 2 2 8lack Tocust Locust leaf miner Severe
5 28 1 Sycamore Streambank srosion Moderate
3 1A 1 Piack ‘ocust Locust leaf miner Moderate
3 28 2 3lack locust Locust leaf miner Moderate
12 38 1 Silver mapie, black walnut Streambank erosion Severe
5 3 1 American elm Dutch elm disease Severe
6 3C 1 8lack locust Locust Teaf miner Moderate
2 ko B Black locust Locust 1eaf miner Severe
3 24 1 3lack locust Locust leaf miner Moderite
2 4a 1 Slack locust Locust leaf miner Moderate
1A 1 Black locust .ocutt ‘eaf miner Moder2te
4 i 1 8lack locust Locust leaf miner Magderate
! 3 Black loucust Locust leaf miner Seve-e
2 SA 1 8lack locust Locust leaf miner Mogerate
5 5C 1 Silver maple Ingetermined None visgal
2 8A 1 Slack locust Locust leaf miner Moderate
1 &8 1 8lack locust Locust leaf miner Moderate
4 68 3Tack locust Locust leaf miner Moderate
S ac Silver maple Streambank erosion Cevers
2 &0 i 8luck locust Lotust leaf miner Moderate
2 70 1 Slack locust Locust leaf miner Moderate
2 38 2 3lack locust Locust leaf miner severe
i 38 | 87ack locust Locust leaf miner Moderate
8 8C 1 Zlack locust Locust 'zaf miner Moderate
3 30 1 8lack locust Locust leaf miner Severe
Yellow buckeye Leaf biatch Mogerate
7 34 1 8lack locust Locust leaf miner Moderate
2 38 2 8lack locust Locust lea® miner Severe
Wt 3C 3 8lack locust Locust Teaf miner Severe
2 10A ! 8lack locust Locust leaf miner Severe
12 10A 1 Black locust Locust leaf miner Severe
13 108 1 Chestnut oak Oak wilt Moderate
13 10C 1 Silver maple, siippery elm Mechanical injury and secondary infection Moderate
13 10C 1 8lack locust Locust leaf miner Severe
8 10C 1 Black Tocust Locust leaf miner Moderate
1 10C 1 Maple, ash, basswood Erosion (due to road construction) Severe
1 10C 1 Sugar maple Compaction (due to road construction) Moderate
1 10C ! Sugar maple, tlack walnut Compaction (due to road construction) Moderate
} 10C ! Yellow Buckeye Leaf dloteh Moderate
3lack locust Locust leaf miner Moderate
2 11A 3 8lack locust Locust leaf miner Moderate
2 118 3 8lack locust Locust leaf miner Severe
2 1€ N 8lack locust lL.ocust leaf miner Severe
3 1c 2 8lack locust | ocust leaf miner Severe

Tom to location grid on vegetation cover type map (Figure I1[-2).
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Table III-28

Cover Type, Location, and Causal Agent of Vegetation Stress Areas
Greater Than or Equal to 5 Acres within Marble Hill Survey Area, July 1980

No. of
Cover Type Location® Stress Areas Species Lausal Agent
9’ € 2 3lack locust Locust leaf miner
L] {4 2 Black locust Locust Teaf ainer
3 2 ! Slack locus* Locust 'eaf miner
5 28 4 8lack locust Locust leaf miner
El 2 2 3lack locust Locust leaf miner
5 2C 3 Slack locust Locust leaf miner
5.3 14 ! 8lack locust Locust leaf miner
5.9 1A 3 Ohto buckeye Leaf blotch
8lack Tocust Locust leaf miner
Larious species Road comstruction
6,7 3B 2 Iver mapie, dlack walnut Streambank erosion
Slack Tocust Locust leaf miner “ogerate
] A 4 Slack locust Locust leaf miner Severs
M 44 1 3lack walnut Undetermined None visual
} A ! 8lack locust Lotust leaf miner Mogerate
! 48 ] Slack Tocust Locust leaf miner Mocerate
S 8 1 Slack locust Locust Teaf miner Moderate
? & ! 3lack 'ocust Locust ‘eaf miner Moderate
? € 3lack ‘Toeust Locust leaf miner Moderite
Inio dJuckeve Lesf bloteh 5 Moderate
4 ilach Tocus? Locust 'saf miner Mocerate
3 ace Tocutt, OMiD DuCkeve wike 'gaf atrer, “oderate
3 & 3lscs locust. Ohio buckeve .Bcust 'eaf atner. Moderate
5 5 Biack locust -acust Teaf miner Voderate
& ! 1lack ocust Locust Teaf miner levers
4 < glack Tocust Locust Teaf miner Severe
! ! Slack Tocust Locust leaf miner Moderste o
H 3lack Tocust Locust leaf miner . Moderate
?“‘:) ‘)0 :J'x. ’.“- =1neY 'p‘qw._
3 ICust Lcust Teaf miner “oderate
§ 3lack lotust, oaks Locust leaf miner, caterpilisrs Yogerate
- STack locus* Locust leaf miner Moderate
¢ ’3 X Black locust Locust leaf miner Moderate
58 1A ‘ Jisck 'ocust orust leaf miner “avere
Silver mapie. tlack wainut, sycamore STresmbany erosion Severn
5.8 bio Slack Tocust Locust Teaf minar Sevare
Sycamore. silver maple Streampank erosion Severs
1 38 1 %84 pine Seneral decline Mogerate
4 38 1 8lacx locust Locust leaf miner Mogerate
] 28 1 8lack !ocust Locust leaf miner Moderate
§ 3C 1 Silver maple Streambank eroston Moderate
3 3C 1 Stlver maple. dlack locust Streambank erosion, locust 'eaf miner Moderate
k) kL] 2 8lack locust Locust leaf miner Moderate
Chestnut oak, black one Caterpillars Severe
Ohto buckeye Leaf bloteh Severe
2 38 2 3lack locust Lucust ‘eaf miner Moderate
1.2 98 8lack Tocust Locust Teaf miner Moderate
Chestnyt oak, sugar maple Caterpiliars Moderate
Virginig pine Mechanical injury levere
5 B ! 8lack 'ocust Locust leaf miner Severe
] i 1 Black locust Locust Teaf miner Severe
5 . ! 3lack locust Locust leaf miner Modarate
Yellow Luckeye Leaf blotch Moderate
Slack walnut Ingetermined None visual
2 108 6 3lack locust Moderate
2 108 2 Basswood. oaks ( Moderate
z 108 2 White oak, ash Compaction, mechanical injury Severe
2 Redbud, chestnut oak Caterat!lars Moderate
8lack Tocust Locust ‘eaf miner Mocerate
n 108 1 Slack Tocust Locust Teaf miner Moderate
Slack walnut Jndetermined Moderate
4 108 | Red pine feneral decline Severe
b 10¢ ! Silver maple, sycamore irdetermined None visual
6 10€ 2 3lack locust Locust ‘eaf miner Moderate
‘el Tow buckeye Leaf blotech Mogerate
2 1A ) lack locust Locust leaf miner Severe
3 118 1 2lack Tocust Lotust leaf miner Moderate
4 118 6 3ack locust Locust Teaf miner Severe
] e ' 3lace Togust ~ocust Teaf niner Moderate
Stiver maple Streampank erosion Moderate
2 128 1 3lack locust Locust leaf miner Mogerate
3 12¢ 1 Black locust «ocust lTeaf miner Moderate

-
aysd to locatiom grid om vegetation cover type map (Fiqure [11.2)
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(Harlow and Harrar 1969). Such stress is related to construction activities
on the site and is expected to be restricted to the site by ongoing erosion
control practices.

Stress areas greater th;; or equal to 5 acres are summarized by
cover type, location, causal agent, and extent ir Table III-28. Ninety=-one
areas were delineated, and most (83) were affected by the locust leaf miner
&s the primary or contributing stress agent. As in 1978-1979 (TI 1979), this
beetle was present in nearly all stands of black locust making it the primary
stress factor on vegetation in the study area. Figure III-l2 shows a black
locust with leaf miner symptoms and Figure III-13 gives a close-up of the

mottling of the leaf surface on an infested tree

In tae chestaut oak (3), oak-hickory (6), and walnut-hickorv-
tuckeye (%) cover types, many of the Ohio buckeyes and yellow buckeves were
infested with leaf blotch. This disease, caused by the fungus Guignardia
aesculi, produces irregular reddicsh-brown blotches with narrow, vellowish
margins con the leaves (Carter 1964). In slight infes®ations, the dark
blotches may be small ard zonfined to interveinal or marginal tissue. In
moderate o severe infestations, the dark blctches cover the leaf surface
including the veins and midrib. Yellowing of the entire leaf and early
senescence often accompany the severe infestations. If this occurs over
several successive years, growth of these trees may be stunted. Generally,
fungus infestation appeared less severe than in 1979, although scattered
buckeyes, especially in the oak-hickory and walnut-hickory-buckeye cover
types, exhibited severe infestation svmptoms. Buckeye leaf blotch as well as
the locust leaf miner have been observed in the study area since the 1978

sampling.

Moderate infestation of the lace bug (Corythucha ciliata) noted

among sycamores in 1979, appeared to be lessening. However, erosion of the
Ohio River bank apparently was affecting many of the sycamores along the
river., Other tree species observed to be under stress along the streambank
included black walnut, silver.maple, and black locust (although most black

locust were also suffering from leaf miner infestation).
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igure III-13. Symptoms of Locust Leaf Minor Damage on Leaf Surface
of Black Locust
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On the Marble Hill construction site, vegetation stress was caused
by several natural and man-induced factors. The locust leaf miner was
common, especially along the eastern and western perimeters. Other insect
damage was noted among oaks, basswood, and redbud on the northern and western
perimeters. Natural suppression also was apparent, with continuing decline

of red pine in area 10B due to competition with white pine.

Expansion of lay-down areas caused stress on adjacent trees with
mechanical injury, soil compaction, and filling around trees being the
primary factors involved. Brush piling to provide wildlife habitat in
accordance with PSI's FES permit caused stress in otherwise undisturbed tree
stands; most ¢f this type of stress, which should be temporary, was obrerved
along the northern perimeter in the Virginia pine cover type and along the
western perime.er in the oak-maple cover type where oaks weve affected
Several oaks along a drainage ditch at the base of a fill slope on the
western edge of the construction area had died or were under stress from
water-damaged root systems. All of the man-induced stress problems were
related to constructisn and restricted tc areas within the Marble Hill site
boundaries. Such vegetation stress is expected and probably will continue to
be observed during comstruction, since stress due to mechanical disturbance
is often slow to appear and may be followed by secondary infestations of the

already weakened trees.
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SECTION IV
SUMMARY

DQuring the Marble Hill monitoring period, extending from May 1976
to June 1980, several vegetation trends have become apparent, and expected
ranges of soil parameters likely have been established. Predominant tree
species generally have remained comnsistent in the cover types studied and
sapling stratum species have been characteristic of these types. Annual
herbaceous cover and litter cycles indicate that greatest total ground cover
occurs in June and October. Natural changes :in snecies composition occur
mainly from invasion and suppression. Soil parameters, although exhibiciag
wide ranges in some instances, are within levels general.y tolerable by most

plant species.

Most vegetation stress noted in the study area continues to oe
related to natural causes, with the locust leaf miner presently the prinary
stress agent. However, as expected, expandad comstruction in the past year
nas confridbutes to man-induced stress, especially that related to mechanicsi
injury, soil compac:ion, and filling. All of the strees due to construction
is confined to the Marble Hill site. Leaf blotecn, a fungal disease, remained
the second-most important natural stress agent, as in the 1978-1979 sampling

year.

Consistent sampling was disrupted in two of the study area's cover
types during the 1979-1980 sampling year. All original vegetation sample
plots were displaced in the Virginia pine cover type and new ones had to be
established in April 1980, and soil sampling was discontinued on the Reed

Orchard Company property after the October 1979 sampling.
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APPENDIX A

PLANT TAXA FPRESENT IN SAMPLED COVER TYPES,
SEPTEMBER 1976 THROUGH JUNE 1980
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Table A-l

Plant Taxa Present irn Sampled Cover Types,
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Wild yam
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Observed during 1979-1980 sampling.
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Observed during monitoring period, but not during 1979-1980 sampling,
New plots established in April 1980.
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Scientific Name

Elymus virginicus
?_.r!go_nia alﬁu
Lrigeron sp.
Lrythronium albidum
Erythronium americanum
- UONYMOUS americanus
zupatorium maculatum
upatorium serotinum
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Hamamelis virginiina
HeTianthus sp.
Jemerccallis fuiva
chera americana
Hieracium sp.

&

Hydrophyllum appendiculatum

dypericum sp.
ystrix patula
Impatiens biflora
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rus virginiana
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‘ —
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)strya virginiana
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Table A-1

Common Name

Virginia wild-rye
Harbinger-of-spring
Daisy fleabane

White trout-11ly
Adder's-tongue
American strawberry-bu
Spotted joe-pye-weed
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Evening primrose
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Yellow wood-sorrel
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Scientific Name
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Table A-1

Common Name

Bosc's panicum

Corn grass

Pellitory

Virginia creeper
Yellow passion-flower
Lopseed

Clearweed

Red pine

white pine

Virginia pine
Stcamore

Grass
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Solomon's seal
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