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FOREWORD

Normandeau Associates, Incorporated (NAI) is pleased to submit this

draft report of nethodology applied and results obtained during the first five

years (1976-1981) of a continuing remote sensing and ground truth program

conducted on and near Public Service Company of Indiana, Inc. (PSI) proposed
Maible Hill Generating Station Units 1 and 2. The Marble Hill Generating

Station and prescribed area of study are near New Washington, Jefferson

County, Indiana.

During the course of the 1980-1981 study year, NAI acquired Texas
Instruments (TI) Ecological Services group, which began the remote sensing and
ground truth monitoring program for PSI's Marble Hill Generating Station.

Complete transition of TI Ecological Services to NAI allowed continuation of
the 1980-1981 Marble Hill program with the same personnel and facilities. For
reference purposes, citations of past reports on the Marble Hill monitoring
program will remain Texas Instruments, and reference to NAI will begin with
this report.
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EXECUTIVE SUMMARY

The Marble Hill remote sensing and ground truth program was initia-

ted in 1976 to ascertain and document the existing vegetation 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. Since the total

monitoring period coincides with the construction phase of the project, the

annual color infrared aerial photography and updated vegetation cover type
maps assist Public Service Company of Indiana, Inc. in their evaluation of

construction impacts on the local environment.

Species composition and seasonal variation in the major vegetation
cover types in the vicinity of the Marble Hill station have been documented

through sampling representative plots. This documentation provides a basis

for evaluating future cover type changes and determining the presence of vege-
tation species potentially sensitive to salt drift deposition. The vegetation

cover types of the Marble Hill study area are typical of the region, which is

transitional in regards to vegetation and geology. The forests of this

region, which is at the southern edge of glacial activity, contain several

plant species at the northern limits of their natural range as well as some at

their southern limits. Vegetation types are further influenced by localized
variations in topography, substrate, and previous disturbance. Consequently,
cover type composition is diverse with numerous component species. Hardwoods

dominate the forests, with scattered pine stands present in the upland flats.

Vegetation cover types sampled include maple-basswood, oak-maple,
chinkapin oak, red pine, sycamore-boxelder, oak-hickory, walnut-hickory-buck-
eye, orchard and Virginia pine forests. Sampling during the first five years

of the remote sensing and ground truth program generally showed no major

changes in species composition, frequenc y, cover, or other parameters. Most

of the variations in measurements were due to naturally occurring successional
~changes, with greatest change in the pine stands.
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Soil parameter data collected throughout the monitoring period pro-
vide documentation of naturally occurring fluctuations in soil salinity and
other soil parameters as a basis for comparison with any fluctuations occur-
ring during cooling tower operation. However, drift modeling based on pub-
lished deposition rates and average monthly precipitation near the site (PSI
1976) indicates that no significant salt accumulations are expected. Soils of

th4 study area are predominately silt loams and have generally low salt
concentrations. Conductivity measurements from the sample plots are well
below those potentially detrimental to plants. Other measured soil parameters
are basically consistent with site conditions.

Documentation of vegetation stress occurring in the study area
prior to station operation provides a reference for identifying and evaluating
the impact of potential stress due to cooling tower operation. Determination
of typical stress agents, patterns of outbreaks, extent of stress, and
commonly af fected vegetation species indicates the degree of stress occurring
in the study area under pre-operational conditions not influenced by the
Marble Hill Generating Station. Stress observed after station start-up can be
compared with the baseline as an indication of whether changes are due to
fluctuations of natural causal agents or are related to station operation.

Vegetation stress in the study area is detected by using color
infrared photographs taken annually during serial overflights. Apparent

stress areas are identified and delineated through photointerpretation, then
verified and causal agents determined through ground truthing. Most of the

vegetation stress identified during the monitoring period has been attribut-
able to natural causal agents, particularly insects and disease. An outbreak

of locust leaf miner during 1973, 1979, and 1980 has been the primary stress
factor in the study area during the past five years. Less predominate insects

contributing to vegetation stress include borers and leaf feeders, especially
lace bugs and bagworms. Fungal and bacterial diseases have also contributed

.

| to stress, especially during the period of extended heavy rainfall in 1981.
l

l Predominant indentifiable diseases were anthracnose on sycamore , leaf blotch
,

on buckeyes, and leaf spots on oaks. Winter damage from frost and

i
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ice, fluctuations in Ohio River water level, and successional changes have
also caused stress due to general decline. Man-induced stress observed
outside the Marble Hill site boundaries has been due to a variety of causal
factors including fire, herbicide spraying, and pipeline effluent.

Stress attributable to construction of the Marble Hill Generating
Sta' tion has been confined to the site, with mechanical injury, soil compac-
tion, and filling around trees the major stress causes. Construction activi-

ties have also led to inc reased stress from general decline in areas where

] clearing has caused increased exposure to wind and contributed to windthrow in
perimeter trees. However, affected areas are small (less than five acres),

and such vegetation stress is expected during construction. None of the

const ruc tion activities appear to have affected stress outside the site

boundaries.
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SECTION 1.0 '

INTRODUCTION
,

'
,

1.1 PROGRAM OBJECTIVES

Specific objectives of the Marble Hill remote sensing and ground

truth program are to ascertain and document the existing vegetation 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 (CIR) photography ar.d the updated
vegetation cover type maps will assist Public Service Company of Indiana, Inc.
(PSI) in their evaluation of construction impacts on the local environment.

1.2 PROGRAM SCHEDULE

The completion dates for each task are listed in Table 1-1.

Table 1-1

Schedule for the 1980-1981 Marble Hill Remote Sensing and
Ground-Truth Program by Task and Date

Task Completion Date

Aerial CIR Photography 21 May 1981

'Photointerpretation 5 June 1981

Vegetation, Data Collection 12 September 1980
23 October 1980
4 May 1981

11 June 1981

Soil, Data Collection 12 September 1980
23 October 1980 .

4 May 1981
11 June 1981

Reports
Draft 15 August 1981
Final 15 September 1981

1-1
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Methods of data collection, reduction, and analysis are documented
in Section 2.0 - Methodology; summarized data are presented in Section 3.0 -
Results and Discussion, which includes both 1980-1981 information and 5-year

summary analysis.

.
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SECTION 2.0

PETHODOLOGY

The objectives of this study have been addressed through

application of appropriate methods of data acquisition, handling, analysis,

and interpretation. The five major tasks proposed to fulfill the program

objectives included:

o Aerial color infrared photogrcphy

o Vegetation cover type mapping
o Vegetation stress delineation

o Vegetation sampling and analysis
Soil sampling and chemical analysiso

Methods applied toward completion of each task are discussed in the
text that follows.

2.1 AERIAL COLOR INFRARED PHOTOGRAPHY

Aerial color infrared (CIR) photographs vore obtained in May 1981.
Five flight lines were required to obtain the coverage of the designated area
shown in Figure 2-1 and maintain a 30-percent side lap. Color infrared

photographs were obtained with a 6-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

stereoscopic 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.

2.2 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"

|

|
,

e
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Figure 2-1. Flight Line Map of Color Infrared Photography Coverage,
June 1981
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(Texas Instruments 1980) were refined and redelineated where necessary. This
accomplished through photointerpretation of the May 1981 CIR photographs,was

cross-referencing these with the August 1976, May 1977, :.ay 1978, June 1979,
and June 1980 CIR photographs, and through ground truthing during June 1981.

Cover type nomenc lature 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

generally determined on the basis of the dominant and codominant canopy

species. Where no single species comprised 50 perc ent or more of a given
stand, the stand was typed on the basis of numerical plurality of canopy

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

Ground-truth examinations were conducted for initial boundiry

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 were 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 polar

planimeter measurement.

2.3 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 infrared
reflectance from affected foliage. The reddish photographic rendition of

healthy vegetation grades to magenta, purple, green, then yellow as the loss
of infrared reflectance progresses due to inc. eased stress. Vegetation stress

areas were delineated on the photographs and evaluated by an experienced

! photointerpreter 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 reconnaissance,

stress areas greater than or equal to 5 acres were field-checked for stress

t
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verification and documentation of the causal agent (s). Previously defined
stress areas greater than or equal to 5 acres (TI 1980) were examined from CIR
photographs and revisited during 1981 ground-truthing to monitor the status of
each area.

Approximately 81% of stressed areas less than 5 acres and 87% of
stressed areas greater than 5 acres were field-checked, and locations of all
stress areas were plotted on the photo overlays, assigned a reference number
for monitoring purposes, and transferred to the vegetation cover type map.

2.4 Vegetation Sampling And Analysis

Vegetation cover and condition were sampled by establishing two
permanent 100-square meter plots 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 Figure 2-2. Direction from the
cooling towers, proximity to the area of maximum salt deposition, and
accessibility were capsidered in locating the permanent vegetation plots.

Two sets of circular nested plots were used to estimate vegetation
cover by species in each representative unit. Figure 2-3 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 2-1.

Nested circular plots were easy to establish and relocate since
| only a single stake was required to permanently mark a center point from which
i
'

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. I

|
|

Herbs,-grasses, seedlings, shrubs, and vines (plot types 1 and 2)
were sampled during September and October 1980 and during April and June 1981

,

I
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Figure 2-2. General Locations of Permanent vegetation and Soil
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Table 2-1
' Vegetation Plot Types

! Stem Stem PlotPlot Type dbh* Het ht Radius Plot Area
(Stratum) Vegetation Included (m) (m '(m) (m2)

1 Herbs, grasses, low
shrubs, and seedlings <0.025 <l.0 0.56 1.0,

1

2 Shrubs, vines, and
j seedlings <0.025 21.0 1.13 4.0

3 Saplings 20.025 <0.089 21.0 2.26 16.0
4 Trees 20.089 21.0 5.65 100.0

*

Diameter at breast height (1.35 meters above the ground surface)

l 5-6
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1

in vegetation cover types 1, 2, 3, 4, 5, 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

cosanon 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).

.

Diameters of saplings and trees (plot types 3 and 4) were
'

individually measured in each of two plots per cover type during September
1980 and April 1981 to determine both species composition and basal area

(square meters / hectare). Data recorded for each individual included: taxon,
1

dbh (diameter at breast height) to the nearest 0.1 inch, and condition code
(Table 2-2). Each individual was numbered with paint to facilitate

recognition and identification of temporal change in apparent health or vigor
(condition).

,

i Table 2-2

Codes Used to Record Apparent Vegetation Condition

Condition Code Condition Category

1 Healthy
2 Diseased

3 Insect injury

4 Mechanical injury
5 Browsed

, 6 Dead
|

7 Dying

8 Dormant

During October 1980 and June 1981 each tree and sapling was
inspected for condition; diameter was not remeasured in these months since it
was unlikely that this parameter would have changed significantly since the,

Szptember 1980 and April 1981 measurements, respectively. *

|

2-7
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Plot data were suusnarized within cover types, and the following

standard ecological analyses (Cox 1972) were performed for each taxon

according to stratum: I

E percentage areal cover from plotsCover (%) =
number of plots

.

' c ver r a species
. Relative cover (%) = x 100
i cover for all species

n
E [(0.5 dbh in in.)2r ] 0.00064516

Basal area (m2/ha) = i

area sampled (ha)

basal area for a speciesRelative basal area (%) = x 100
basal area for all species

number of plots in which species occurred
Frequency =

number of plots sampled

s

Relative frequency (%)= frequency for a species x 100
frequency of all species

1

Importance value = relative cover or relative basal area
+ relative frequency

2.5 SOIL SAMPLING AND ANALYSIS

j Two paired sets of soil samples (0 to 15 centimeter depth) were

collected from each permanent 100-meter square vegetation plot during

September and October 1980 and April and June 1981. Half of each pair of soil
samples was collected by excavation with a small hand trowel, with the other

half of the sample collected using a cylindrical metal core sampler (Black et

al. 1965). Each half of the sample pair was placed in separate labeled
'

plastic bags, sealed, tied together in pairs and returned to the Dallas ,

laboratory for analysis. With two permanent vegetation plots per cover type,

.

I
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a total of four paired soil samples were collected from each cover type each
sampling period.

The standard volume core samples were used to determine bulk

density and percent moisture in the soil. Percent moisture in the oven dry

coil was measured in association with bulk density determinations by drying
camples at 105 C to constant weight. Results were expressen in appropriate

units as determined from the following:

oven dry weight (g) of soil sampleBulk density (g/cm3) =
3core volume (cm )

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

The trowel portion of the sample was used for analysis of pH,
conductivity, cation exchange capacity, and percent base saturation. Soil pH

in water was determined by mixing equal portions, by weight , of soil and
distilled 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
rscorded as soil pH measured in water.

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
etand for four additional hours, and vacuum-filtered. Conductivity of the

filtrate was measured with a cathode ray conductivity bridge of the Wheatstone
type at 85 Hz using a 1.0 constant cell (Black et al. 1965). Results were

! recorded as micromhos/ centimeter at 25 C.

.
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|

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 sodium chloride to a measured volume. Ammonium ion

concentration was determined from the washings using an autoanalyzer. Results

were recorded in milliequivalents per 100 grams of soil.

Percent base saturation = tal exchangeable bases
x 100Cation exchange capacity

Total exchangeable bases were determined by forced evaporation of the filtrata

i (set aside during cation exchange processing) to dryness, ignition of the
residue in a furnace, and treatment of the cooled residue with 0.lN

! hydrochloric acid. The acid-treated residue was heated, stirred, and titrated
| with 0.lN 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 titration.

Replicate data from each of the soil chemical analyses were
summarized as mean (Y) and standard error (SE) by cover type and date.

|

\

.

t
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i SECTION 3.0

!

RESULTS AND DISCUSSION

i

|

The general botanical history of the Marble Hill study area was i

desc ribed , 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, 1979-1980, and 1980-1981 sampling,

periods, additional quantitative and qualitative data were obtained and

enalyzed.

The data collected in the 1980-1981 sampling period are presented

in this report, along with a summary of the information obtained over the 5-

year sampling period. This comprehensive information is used to characterize

the present floristic and soil conditions in the Marble Hill study area. An

enalysis of the 1980-1981 data is presented in Section 3.1. The 5 year

summary in Section 3.2 includes description of the regional setting (Section

3.2.1), characterization of the cover types (vegetation and soils) sampled

(Section 3.2.2), and discussion of major vegetation stress factors in the

study area (Section 3.2.3).

3.1 COVER TYPE ANALYSIS AND VEGETATION STRESS SURVEY, 1980-1981
.

The land use/ land cover types comprising the. Marble Hill study area
are listed along with acreage comparisons in Table 3.1-1. Slight acreage

.

changes in comparison with previous reports are due to use of the more precise

polar planimeter in calculating acreages. The distribution of the cover types

over the survey area is depicted in Figure 3-1 (1:24,000 scale map located in
the plastic pocket at the back of the report).

,

Cover type distribution has essentially remained unchanged over the
5 year survey period. 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.

| The most notable land use change was the clearing of agricultural land for
~

3-1
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Table 3.1-1

Estimated Horizontal Acreage for Each Vegetation Cover Type for the Sbrvey
Area and Marble Hill Site, June 1981

Survey Area Marble Hill Site

Percent Percent Change in Acres'

Map Unit Land Use/ Land Cover Type Acreage of Total Acreage of Total from 1980

1 Maple-Basswood .611 3.5 94 9.8 0.0
2 Oak-Maple 2,106 12.2 220 22.9 0.0
3 Chinkapin Oak 528 3.1 86 9.0 0.0
4 Red pine 16 0.1 3 0.3 0.0
5 -Sycamore-Boxelder 596 3.4 12 1.3 0.0

! 6 Oak-Hickory 686 4.0 0 0.0 0.0 --

7 Unimproved pasture /old fields 2,376 13.8 96 10.0 -0.4
Y 8 Cropland 5,474 31.7 6 0.6 0.0"

9 Walnut-Hickory-Buckeye 660 3.8 0 0.0 0.0
10 Orchards 24 0.1 0 0.0 0.0
11 Virginia pine 185 1.1 8 0. 8 0.0
12 Residential / farmsteads 345 2.0 0 0.0 0.0
13 Industrial 769 4.5 434 45.2 +0.4
14 Water 2,883 16.7 0 0.0 0. 0
15 Cemetery 5 0.0 1 0.1 0.0

Total 17,264 960

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ . _ - s __ _ _ _ _ .



construction of the Trimble County Generating Station southeast of the Marble

Hill site on the Kentucky side of the Ohio River. Changes due to conversion

i of old fields and pastures to cropland, while notable, are not .unconsnon . in

cgricultural areas due to crop rotations, weather conditions, and fluctuations

in market value of cultivated crops.

*
.

As shown in Table 3.1-1, there was little change in cover type

cereages due to onsite construction of the Marble Hill Generating Station.
.

The 0.4-acre clearing of unimproved pasture land was the only change due to

construction observed from color infrared aerial photographs (Figure 3-2).

Approximately 44 percent of the site has been cleared for Marble Hill plant

construction.

3.1.1 Vegetation Analysis, 1980-1981 Sampling Period

o Ground Cover

The graphs in Figure 3-3 depict the total ground cover, vegetation

cover, and litter cover for the four seasonal sampling periods for each cover

type. The shaded portion of each bar in the graph is the mean vegetation

cover, while the non-shaded portion of the bar represents mean litter cover.

The total height of the bar indicates total ground cover. The bars are paired
et each seasonal sampling date to facilitate comparison of, the 1980-1981

values with the mean of the previous four years.

Examination of the values for total ground cover, vegetation cover,

and litter cover for the four sampling periods shows that the April sampling

period generally had the highest percentage of vegetation cover and lowest
,

litter cover (Figure 3-3, Appendix Table A-1). This differs from previous

years results, in which the highest vegetation cover generally occurred in

June, correlating with the peak of the summer growing season. It probably is

due to a later than usual April sampling and may reflect typical conditions in

late April /early May, depending on weather factors. Although the emergence of
early spring ephemerals had peaked prior to the late April sampling, some

opring species still were present, as well as some summer species,that usually
caerge later, making total cover high.

i
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Figure 3-2. Color Infraral Aerial Photography, Marble Hill Site Area,
, June 1981, Depicting Relationship of Construction Disturb-

ance to June 1980 Vegetation Cover Types
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' In the walnut-hickory-buckeye and Virginia pine cover types, where
4

; peck vegetation cover occurred in June, April values were similar, but fewer

spring ephemerals were present and April vegetation cover eseentially

| rspresented an earlier stage of the same vegetation present in June. The

sycamore-boxelder cover type had the highest vegetation cover in September.
This is due to the late summer maturation of extensive colonies of wingstem,

false' nettle , clearweed, and jewelweed that are common on the periodically
flooded, silty flats along Saluda Creek.;

i

j Litter cover was generally highest in October in all cover types

due to increased cover from leaf fall. Total ground cover was highest in the

red pine and Virginia pine cover types, which are on fairly level terrain

whsre the needle-covered ground is subject to minimal washing or erosion.

A comparison of 1980-1981 values with mean values of the previous
four years shows that the total ground cover has remained fairly consistent,
although there was a general increase in vegetation cover in 1980-1981. This

is due to a number of factors, including the timing of spring sampling,

successional changes in some cover types, and relocation of the Virginia pine

plots in 1980 (TI 1980).

e Maple-Basswood (01)

Sugar maple (Acer saccharum) is the dominant tree in the

mtple-basswood cover type, with basswood (Tilia americana) second in
,

importance (Table 3.1-2). The presence of white ash (Fraxinus americana) and
black walnut (Juglans nigra) as minor components in the sample plots is

typical of their distribution in the cover type as a whole. There is littlei

understory vegetation in this heavily shaded forest, and no saplings occurred
in the sample plots. All trees in the plots appeared healthy, although a

fungal leaf blotch infested many of the yellow buckeyes (Aesculus octandra)
that are scattered throughout the cover type.

i

Sugar maple, pawpaw (Asimina triloba), and spicebush (Lindera *

,

benzoin) were the most important shrub species in the 1980-1981 sampling

3-7
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Table 3.1-2

Species Composition, Frequency, Basal Area, Importance Value, and Ranking of Tree and.. Sapling Strata,
Maple-Basswood Cover Type, 1980-1981

Basal Relative Relative
No. in Sample Area Frequency Basal Area Importance

Scientific Name Common Name 1980-1981 Change Frequency (m2/ha) (1) (1) Value Rank

Tree Stratus

Acer saccharum Sugar maple 5 0 1.0 14.8 40.0 42.7 83 1
Tra~iinus americana White ash 1 0 0.5 1.2 20.0 3.5 24 4
Ju lans nigra Black walnut 1 0 0.5 4.3 20.0 12.4 32 3

a americana Basswood 3 0 0.5 14.4 20.0 41.4 61 2

Sapling Stratum

No saplings occurred in plots. -

4

c.
.

.
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pariod (Table 3.1-3). These species normally grow in fertile, moist soils and
cre indicators of a rich site.

Herbaceous cover is also sparse under the dense canopy of the steep

| east-facing slopes of this cover type. As in previous years, the highest
' v2getation cover values were in April, with springephemerals, especially

cpring beauty (Claytonia virginic a) , larkspur (De'.phinium tricorne),

cut-leaved toothwort (Dentaria laciniata), Dutchman's breeches (Dicentra-'

cucullaria), cleavers (Galium aparine), and trillium (Trillium sessile),
contributing most of the vegetative cover (Table 3.1-4). Wild ginger (Asarum

canadense) is the most important herbaceous species, based on relative
frequency and relative cover values. It consistently contributes the most'

cover throughout the sampling seasons, although peaking in fall. Other

important herbaceous stratum species reaching their peak in sununer and fall
include sugar maple, whi.te snakeroot (Eupatorium rugosum), Virginia c:eeper
(Parthenocissus quinquefolia), clearweed (Piliea pumila), and jewelweed

(Impatiens biflora/ pallida).

|
A steep slope and sparse ground cover make this cover type

particularly sensitive to surface erosion and washing. Although not apparent

in the plots, increased surface water runoff from construction areas upslope
has enlarged and deepened a rocky drainage gully just south of one of the
plots. At this time, increased erosion appears to be limited to existing

drainageways and is not widespread across the face of the slope.

e Oak-Maple (02)

Sugar maple also is a major component of the tree stratum of the
;

oik-maple cover type (Table 3.1-5). Although numerous, the sugar maples are

mainly smaller trees, while northern red oak (Quercus rubra), the codominant
| cenopy species is larger in size and less frequent in distribution. The

[ importance values in Table 3.1-5 reflect comparative basal area and frequency
of tree species in the cover type. Sugar maple and northern red oak have the
highest values, white ash and black cherry (Prunus serotina) have similar
middle values, and dogwood (Cornus florida) has the lowest value., reflecting
its primary position as a understory tree.

;

|
|

:
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Table 3.1-3

- Species Composition, Relative Frequency, Relative Cover, and Importance Value for Shrub Stratum
by Cover Type, 1980-1981

Relative Freewncy (1) Relative Cover (1) Importance Value
1980 1981 1980 1981 1980 1981

Scientific Name Common Name g g g Jun g ,0cl g g S_ee2. M _AEr g_

Maple-Basswood

Acer saccharum Sugar maple 75.0 20.0 33.3 64.4 20.2 31.3 139 40 65- - -

- IsTiiiina triloba Pawpaw 25.0 60.0 22.2 66.7 35.6 59.6 31.3 79.8 61 120 53 147
Fraxinus americana White ash 11.1 6.1 17- - - - - - - - -

Lindera benzoln . Spicebush 20.0 22.2 33.7 20.2 25.3 20.2 40 48 54- - -

Vitis aestivalis Summer grape - - 11.1 6.1 17- - - - - - -

Oak-Maple

Acer saccharum Sugar maple 18.2 16.7 12.5 18.2 20.4 6.1 12.6 15.9 39 23 25 34Aesculus octandra Yellow buckeye 6.3 1.7- -
- .. 3- - - - -Celtis occidentalis Hackberry 9.4 8.3 12.5 2.2 4.0 1.7 11 12 14

- - -

Cercis canadensts Eastern redbud 6.3 1.7- -
8- - - - - - -y Cornus fiortda Flowering dogwood 18.2 25.0 12.5 27.3 38.5 49.8 28.7 47.5 57 75 41 75

- Fraxinus americana White ash 8.3 6.3 1.8 1.7 10 8- - - - - -o Ostrya virginiana Hophornbeam 18.2 16.7 18.8 27.3 13.8 17.1 21.5 22.8 32 34 40 50Prunus serotina Black cherry 9.4 6.3 2.2 1.7 11
- -

8- - - -

uimus rubra slippery elm 18.2 25.0 25.0 27.3 22.9 21.1 28.7 13.8 41 46 54 41
Chinkapin Oak

Celtis occidentalis Hackberry 25.0 5.9 12.5 15.2 32.7 14.2 61.1 24.9 58 20 74 40Cercis canadensis Eastern redbud 5.9 6.3 15.2 3.7 3.8 19.6 10 10 35- -
-Fraxinus quadrangulata Blue ash 12.5 11.8 6.3 7.6 8.5 3.7 0.7 2. 7 21 16 7 10, Juniperus virginiana Eastern redcedar 6.3 17.6 18.8 5.2 33.7 8.4 12 51 27

- - -
Ostrya virginiana Hophornbeam 12.5 5.9 12.5 - , 6. 9 7.1 3.8 19 13 16-

-Quercus muchlenbergit Chinkapin oak 6.3 5.9 9.1 3.6 3.7 8.4 10 10 18
- - -

Rhus aromatica Fragrant sumac 6.3 - 12.5 15.2 10.4 9.9 11.1 17 22 26-

Tyiiiiihoricarpos orbiculatus Coralberry - 5.9
-

7.6 7.1 2.7 13
- -

10
-

- -

uimus rubra Slippery elm 18.8 17.6 18.8 15.2 24.2 17.8 18.4 16.9 43 35 37 32YTliiiinum prunifolium Black-haw 11.8 5.4- - - - 17- - - - -Xanthoxylem americanum Prickly-ash 12.5 11.8 12.5 15.2 8.5 3.7 3.8. 13.8 21 16 16 29,

Red Pine

Acer saccharum Sugar maple 6.5 6.7 9.1 11.1 11.8 45.7 14.7 9.8 18 62 24 21TEy~a cordtformis Bitternut hickory 4.2 3.7 1.4 1.0- -
6-

5-

TeTtTs occidentalis Hackberry 3.2
- -

3.0 , 1. 0 0.8-
4 4

- - - - -

Cercis canadensis Eastern redbud 9.7 12.5 6.1 11.1 9.6 7.1 6.9 8.7 19 20 13 20Cornus florida Flowering dogwood 19.4 12.5 15.2 18.5 37.5 12.8 23.5 38.3 57 25 39 57Fraxinus americana White ash 12.9 8.3 18.2 25.9 12.8 4.3 8.8 16.4 26 13 27 42

- = _ .
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Table 3.1-3 (C:ntd)

.

Relative Frequency (1) Relative Cover (1) Importance Value i
1980 1981 1980 1981 1980 1981

Scientific Name Cosmon Name Sep Oci g J,un, Seg M g Jun, Se2 M _Apr gu

Red Pine (Continued)

Fraxinus quadranquiata Blue ash 4.2 73.0- - - - - - - - -

Liriodendron tuitptrera Yellow poplar 4.2 12.1 3. 7 - 1.4 10.4 0.2 6 23 4- - -

5
,

Lonicera japontca Japanese honeysuckle 3.2 2.2 !- - - - - - - - -

Prunus serotina Black cherry 12.9 4.2 12.1 7.4 4.3 4.3 10.4 4.4 17 8 23 12,

Quercus muchlenbergif Chinkapin oak 6.5 4.2 9.1 3.7 3.3 1.4 3.5 3.3 10 6 13 7
Quercus rubra Northern red oak 6.5 8.3 3.0 3.7 3.3 7.1 2.6 2.3 10 15 6 6
Rubus phoenicolasius Wineberry 3. 2 4.2 3.0 3.7 3.3 4.3 7.8 6.6 7 9 11 10
Rubus sp. Blackberry 3.2 8.3 - - 2.2 3.0 - - 5 11 - -

Sassafras albidum Sassafras 6.5 4.2 3.0 3.7 4.3 3.0 3.5 2. 3 11 7 7 6
Ulmus rubra Slippery elm 3.2 3.0 3.7 2.2 1.8 6.6 5

'
5 10- - -

VTtTs aestivalis Summer grape 3.2 4. 2 3.0 2.2 1.4 5.3 5 6 8- - -

Sycamore-Boxelder

! Y Acer negundo Boxelder 50.0 25.0 37.5 23.2 5. 4 6.0 73 30 44.- - -

i [ Aesculus octandra Yellow buckeye 25.0 - - - 5.4 30- - - - -, -

! Cornus florida Flowering dogwood 33.3
'

26.4 "O- - - - - - - - -

i Lindera benzoin Spicebush 33.3 25.0 37.5 38.9 44.6 44.0 72 70 81- - -

Illmus americana American elm 33.3 50.0 25.0 37.5 34.7 76.8 44.6 50.0 68 127 70 88

Dak-Hickory

! Celtis occidentalis Hackberry 11.1 8.3 1.8 3.4 13 12- - - - - -

| reccis canadensts Eastern redbud 35.1 11.1 25.0 30.0 25.0 68.1 33.9 39.5 60 79 59 70
; Cornus priceae Miss Price's dogwood 11.1 8.3 20.0 1.8 6.5 6.6 13 15 27- - -
- Fraxinus americana White ash 11.7 11.1 8.3 1.1 0.8 1.6 13 12 10- - -

i Quercus rubra Northern red oak 11.1 5.3 - - - 16- - - - - -

! Rosa sp. Wild rose 20.0 6.6 27- - - - - - - - -

staphylea trifoliata Bladdernut 8.3'
1.6 10- - - - - - - - -

symphoricarpos orbiculatus Coralberry 23.4 11.1 8.3 10.0 3.4 1.8 8.0 1.7 27 13 16 12
Ulmus americana American elm 18.1 22.2 25.0 10.0 68.1 20.4 43.7 0.3 86 43 69 10

!- TanElioxylem americanum Prickly-ash 11.7 8.3 2.4 1.6 , 14 10- +- - - - -
i

| Walnut-Hick'ory-Buckeye
,

i
; Acer negundo Boxelder 6.7 9.1 16.7 3. 3

*

3.7 9.3 15.2 1.7 10 18 32 5
{ Acer saccharum Sugar maple 13.3 4.5 5.6 6.7 10.8 3.2 6.6 2.3 24 8 12 9,
- Aesculus octandra Yellow buckeye 3.3 - - - 12.5 16- - -

|
- - -

Asimina triloba Pawpaw 20.0 13.6 11.1 13.3 44.4 27.6 10.7 26.6 64 41 22 40
i
,

6

1
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Table 3.1-3 (Contd)
.

Relatfve Frequency (1) Relative Cover (1) Importance Value
1980 1981 1980 1981 1980 1981

Scientific Name Common Name g g M Jun g g g Jun gMggu

Walnut-Hickory-Buckeye (Continued)

Carya cordiformis Bitternut hickory 6. 7 5.4 - - - 12- - - - - -

Carya ovata Shagbark hickory 6.7 4.5 5.6 5.4 6.1 4.5 12 11 10- - -

TraxTnus americana White ash 13.3 22.7 11.1 10.0 12.5 16.9 8.7 14.2 26 40 20 24Fraxinus quadrangJ1ata Blue ash 6.7 9.1 22.2 10.0 1.7 13.7 21.8 10.8 8 23 44 21Lindera benzoin Spicebush 26.7 9.1 16.7 26.7 16.0 4.9 23.9 15.9 43 14 41 13,

Prunus serotina Black cherry 4.5 3.3 1.5 1.7 6 5- - - - - -

Quercus muchlengerati Chinkapin oak 5.6 3. 3 6.6 5.4 12 9- - - - - -

Rubus sp. Blackberry 4.5 3.3 - 1.5 - 3.7 - 6 7
- - -

Symphortearpos orbiculatus Coralberry 13.6 5.6 6.7 4.6 2.1 5.4 - 18 8 12
- -

Ulmus rubra $11pnery ela 4.5 10.8 15- - - - - - - - -

Virginia Pine

Cornus florida Flowering dogwood 75.0 75.0 80.0 83.8 72.5 95.2 159 148 175- - -
Fagus grandifolia American beech 40.0 48.7 - - - 89- - -

Y TTauTdambar styractflua Sweetgum 40.0 25.0
- - -

20.0 48.7 16.2 4.8 89 41 25
- - -* Prunus serotina Black cherry 25.0 27.5 53

- - - - -" - - - -

Quercus muchlenberg11 Chinkapin oak 20.0 2.6 23- - - - - - - - -

.
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Table 3.1-4

Species Composition, Relative Frequency, Relative Cover, and Importance V$1ues '

for Herbaceous Stratum, Maple-Basswood Cover Type, 1980-1981

Relative Frequency (1) Relative Cover (1) Importance Value
1980 _ 1981 19CO 1981 1980 1981 -

Scientific Name Common Name g M g J,ugi Sep_ Og Ag Jun, gggg-~~

2.8 0.2 3Acer rubrum Red maple - - -- - - . . .

Acer saccha'run Sugar maple 4.3 13.6 1.9 13.9 1.6 14.6 0.8 9.2 6 28* 3 23*
2.8 - - - 0.2Aesculus sp. Buckeye 3' - - - . . .

3.7 0.3 4.2retsaema atrorubens Jack-in-t he-pulpit 4.3 85-- - - . -

Asarum canadense Wild ginger 21.7 22.7 9.3 13.9 56.2 58.5 24.3 35.5 78* 81* 34* 49*
Asimina triloba Pawpaw 4.3 4.5 1.9 2.8 1.6 3.8 0.8 3.1 6 8 3 6

7.4 - - - 3.9Claytonia virginica Spring beauty 11-- - . . .

10.813.0Delphinium tricorne 'arkspur
5.4 24.*

- - -- - - - - -

11.1Dentaria laciniata .,ut-leaved toothwort 17- - - -- - . . .

11.1 8.1Dicentra cucu11 aria Dutchman's breeches 19- - - - - - . . .

Eupatorium rugosum White snakeroot 8.7 18.2 1.9 11.1 11.9 11.1 3.4 17.8 21* 29' 5 29* .
Fraxinus americana White ash 4.3 4.5 1.9 5.6 1.6 1.8 0.8 5.9 6 6 3 12

14.8 24.3w Galium apartne Cleavers 39- - -- - - . . .

.!. Glechoma hederacea Ground-tyy 2.8 0.2 3- - - - - -
- - -

w Impatiens biflora7pa111da Jewelweed 4.3 13.6 3.7 5.6 3.5 4.1 4.2 10.4 8 18* 8 16*
Lindera benzoin Spicebu:h - - - 2.8 0.2 3- - -. . . .

Parthenocissus quinquefolia Virginia creeper 8.7 3.7 8.3 3.5 2.6 9.2 12 6 18*- -
-

Pilea pumila clearweed 17.4 3.7 5.6 15.1 1.7 1.9 33* 5 8- -
-

4.5 2.8 1.8panunculus arbertivus Small-flowered buttercup 0.2 6 3
-- - -

- -

4.5 - - 1.6 - - -Rhus radicans Poison ivy 6-
- --

- - - 2.8 0.2 3Rosa sp. Wild rose - - - . . .

TanTeula trifo11sta Black snakeroot 4.3
'

2.8
1.6 6

- - - - - - - - -

0.2 3Sassafras albidum Sassafras - - - - - -
. . .

2.8Tovara virginiana Jumpseed 0.2 3- - - - - -
. - .

TrTITTum sessile Toadshade 1.9 - - - 1.7 4- - - . . .

Ulmus americana / rubra American/ Slippery elm 8.7 13.6 3.7 2.8 0.8 2.6 0.4 0.2 10 16* 4 3
VT6Ta sororia Woolly blue violet 8.7 5.6 8.3 2.2 2.7 4.7 11 8 13

- -
-

* Major species (1sportance value ).15).

.

1
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Table 3.1-5

Species Composition, Frequency, Basal Area, Importance Value, and Ranking of Tree and Sapling Strata,
Oak-Maple Cover Type, 1980-1981

Basal Relative Relative._ No. in Sample Area Frequency Basal Area !sportanceScientiffe Name Cosenon Name 1980-1981 Change Frequency (m2/ha) (1) (1) Value Rank
Tree Stratum

Acer saccharum Sugar maple 7 0 1.0 5.5 33.3 23.1 56 1'Co Mus florida Flowering Dogwood 2 0 0.5 0.8 16.7 3.4 20 5Fraxinus americana White ash 3 0 0.5 5.3 16.7 22.3 39 3Juniperus virginiana Eastern redcedar 0 -1Prunus serotina Black cherry 1 -1 0.5 5.1 16.7 21.4 38 4

- - - - - -

Quercus muchlenbergif Chinkapin oak 1 -1Quercus rubra Northern red oak 1 0 0.5 7.1 16.7 29.8 47 2

- - - - - -
i

Sap 11pg Strattaa

Acer saccharum Sugar maple 4 0 1.0 1.6 100.0 100.0 200 1Y

i
.

-

.

<



._

The plot data show that sugar maple is also the most important
1

cpecies in the sapling stratum, although buckeye, dogwood, and hophornbeam |
(Ostrya virginiana) are scattered thorughout the cover type. Three trees in

naple plots died during the 1980-1981 sampling period: a black cherry and>

chinkapin oak (Quercus muehlenbergii) that had been diseased and dying for
caveral years, and an eastern redcedar (Juniperus virginiana), which is a

chade intolerant tree that has been gradually suppressed under the hardwood
j

cenopy.

The major components of the shrub stratum reflect the make-up of

the sapling stratum, with dogwood the most important shrub species followed by
hophornbeam, slippery elm (Ulmus rubra), and sugar maple (Table 3.1-3).

|

Many of the important species in the herbaceous stratum are

seedlings of taxa in the tree and sapling strata. These include sugar maple,
dogwood, white ash, hophornbeam, black cherry, and slippery elm (Table
3.1-6). Other important species are black snakeroot (Sanicula trifoliata),

wood anemone (Anemone guinquefolia), wild ginger, Virginia creeper, and poison
ivy (Rhus radicans).

The litter disturbance and increased erosion noted in the 1980
final report (TI 1980) appears to have been reduced due to seeding by PSI of
upslope construction sites, although washing is still evident along the

drainageways of this slope.

o Chinkapin Oak (03)

Chinkapin oak was the dominant species in the tree stratum on these
plots, with white ash second in importance (Table 3.1-7). The presence of

ecstern redcedar in the tree class indicates previous disturbance, although
the death of one redcedar sapling and the suppressed condition of the others

make the eventual loss of these intolerant species likely, barring future,

disturbanc e. With the exception of the redcedars, the trees in the sample
plots appeared healthy. Minor insect damage was evident on oaks, and leaf
blotch infested buckeyes in the area. .

3-15
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|~
i

i' Table 3.1-6

.

Species Composition, Relative Frequency, Relative Cover, and Importance Values
,

for Herbaceous Oak-Maple Cover Type, 1980-1981

|

| . Relative Frequency (1) Relative Cover (1) Importance Value
1980 1981 1980 1981 1980 1981

! Scientific Name Com on Name M M M M _Sep, M M M Se ]p J _Agr, g
Acer saccherum Sugar maple 15.2 12.5 1.3 7.7 19.1 25.9 1.7 7.2 34* 38* 3 15*lirToonia microcarpa Agrimony 3.8 1.5 5- - - - - - - - -

Allium canadense Wild garlic 5.3 1.9 4.9 1.1 10 3- - - - - -
'

Anemone quinquefolia Wood anemone 18.8 10.5 19.6 20.1 33* 31*- - - - - -

Anemonella thalictroides Rue anemone 2. 6 1.0 4- - - - - - - -, -

Asarum canadense Wild ginger 3.0 2.6 1.8 12.9 5 16*- - - - - -

Botrychium virginianum Virginia grapefern 3.8 1.5 6- - - - - - - - -

comelina vTrainica Dayflower 6.3 6.3 13- - - - - - - --

Cornus florida Flowering dogwood 9.1 6.3 2.6 3.8 9.4 3.6 4.0 3.5 19* 10 7 7
Dentaria laciniata Cut-leaved toothwort 6.6 1.4 8- - - - - - - - -

Desmodium glutinosum- Point-leaved tick-trefoil 3.0 - - - 1.8 5- - - - - -

Dicentra cuculiaria Dutchman's breeches 3.9 2.7 7
- - - - -9 - - - -

e Dicotyledoneae Dicot 3.9 9.6 8.2 9.3 12 19*- - - - - -g Dioscorea quaternata Wild yan 6.1 3.1 3.9 7.7 3.9 0.4 1.2 5.2 10 4 5 13
Fraxinus americana White ash 6.1 6.3 3.9 1.9 9.4 8.5 1.8 1.1 16* 19* 6 3Fraxinus quadrangulata Blue ash 3.0 1.81

*

5- - - - - - - - -

Galium aparine Cleavers - - 9.2 1.9 5.0 1.1 14 3- -
3

- -
- Galium circaezans White wild licorice 6.1 3.1 1.3 3.8 2.4 2.7 0.8 1.5 9 6 2 5

Geum canadense Canadtan avens 3.1 2.7 6- - - - - - - - -

ETTersonia diphr11a Twinleaf 3.9 5.8 3.2 4.6 7 11
- - - - - -

Lonicera .taponica Japanese honeysuckle 3.1 0.4 4- - - - - - - - -

. Ustr a virginiana Hophornbeam 6.1 3.1 2.6 5.8 6.1 2.7 1.7 10.4 12 6 4 16*'
. art nocissus quinquefolia Virginia creeper 9.1 3.1. 9.2 1.9 5.8 2.7 9.6 1.1 15 6 19* 3
Poaceae Grass 3.1 1.3 1.9 2.7 1.7 2.4 6 3 4

< - - -

; Prunus serotine Black cherry 3.0 12.5 2.6 1.9 0.3 4.5 1.0 1.1 3 17* 4 3
Quercus rubra Northern red oak 3.1 1.3 1.9 2.7 0.1 1.1 6 1 3- - -

Rhus radicans Poison ivy 9.1 3.1 2.6 1.9 11.8 0.4 3.2 4.6 21* 4 6 7
'3a Toufnaria canadensis 81oodroot 1.3 1.9 0.8 1.1 2 3- - - - - -

Sanicula trifoltata Black snakeroot 18.2 3.1 9.6 24.5 5.8 - 22.3 45* 9 32*-
-

; 5milax sp. Sellax 1.9 2.4 4- - - - - - - - -

TteTTiria pubera Star chickweed 3.9 3.6 8- - - - - - - - -

Ulmus rubra Slippery elm 3.0 6.3 3.9 9.6 1.8 8.5 6.4 9.3 5 ~15* 10 19*,

YToTa erlocarpa'
Woolly blue violet

i Smooth yellow violet 1.3 1.9 0.8 2.4 2 4- - -- -
- -

TroTi s_ororta 7.9 7.7 2.3 2.8 10 11- - - -, - -

i
.

* Major species (fsportance value J,15).

,
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Tchia 3.1-7

Species Composition, Frequency, Basal Area, Importance Value, and Ranking of Tree and. Sapling Strata,
Chinkapin Oak Cover Type, 1980-1981

Basal Relative Relative *

No. In Sample Area Frequency Basal Area Importance
Scientific Name Cosmon Name 1980-1981 Change Frequew y (m2/ha) (1) (1) Value Rank

Tree Stratum

Acer saccharum Sugar Maple 1 0 0.5 0.4 11.1 1.7 13 6
Traitnus americana White ash 9 0 1.0 6.5 22.2 27.4 50 2
Juniperus virginiana Eastern redcedar 5 0 1.0 3.1 22.2 13.1 35 3
Quercus muchlenbergit Chinkapin oak 11 0 1.0 12.5 22.2 52.7 75 1
quercusrubra Northern red oak 1 0 0.5 0.7 11.1 3.0 14 4
ulmus rubra Slippery elm 1 0 0.5 0.5 11.1 2.1 13 5

Sapilng Stratus*

Juniperus virafntana Eastern redcedar 1 -1 0.5 0.3 100.0 100.0 200 1

ta

:

.

I
1

.
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No one species clearly dominated the numerous taxa in the shrub

stratum (Table 3.1-3). Some of these shrub class components are hackberry

(Celtis occ identalis ), slippery elm, prickly-ash (Xanthoxylem americanum),
blue ash (Fraxinus quadrangulata), eastern redcedar, fragrant sumac (Rhus

1aromatica), and redbud (Cercis canadensis).

As in previous years, Japanese honeysuckle (Lonicera japonica) was
i

the inost important herbaceous species (Table 3.1-8). This cover type contains

a large number of different taxa, but few are of major importanc e in the

plots. In addition to the consistent presence of Japanese honeysuckle, major

species included Solomon's seal (Polygonatum biflorum) in the spring; columbo

(Swertia caroliniensis) in the spring and summer; and wild yam (Dioscorea
'

villosa), white wild licorice (Galium c ircaezans), and elm-leaved goldenrod

(Solidago ulmifolia) in summer and fall. Many of these species are

characteristic of disturbed sites and are not found in other cover types

sampled in the study area.

e Red Pine (04)
Red pine (Pinus resinosa) remained the predominant tree species in

this cover type, although two more red pines died in the 1980-1981 sampling
period (Table 3.1-9). The continual decline of red pine is a successional

trend that has been ongoing for many years. As noted in previous reports, red
pine cannot tolerate competition from natural successors such as white pine,
especially in the southern portion of its range (Fowells 1965). The

suppression by white pine and hardwoods scattered in the overstory, as well as
the invasion of hardwoods into the understory, indicates the existing red pine
will eventually die out, and pine regeneration in the hardwood understory is
unlikely.

.

Although no saplings were recorded on the plots, numerous species
in the shrub stratum indicate that in a fe s years hardwoods will enter the
sapling stratum in this cover type.

l

.
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Table 3.1-8
i

Species Composition, Relative Frequency, Relative Cover, and Importance V'alues
for Herbaceous Stratum, Chinkapin Oak Cover Type, 1980-1981-

Relative Frequency (1) Relative Cover (1) Importance Value
1980 1981 1980 1981 ''1980 1951

Scientific Name Commen Name 5eg g g g 5gt M g y,un gggg
_

1.4 0Agrimonta alcrocarpe Agrimony 2- - -- - - - - -

1.1A11tum canadense Wild garife 3.6 - 4.8 1.1 - 5 6- - - -

3.4 2.7Caren sp. Sedge 3.6 6.5 7 9- - - - - -

2.4 2.7 - - 0.3 1.2reTtTs occidentails Hackberry 3 4- - - -

1.2 1.4 0.8 0.1 0.1 3Cercis canadensis Eastern redbud 1.8 1 2-- -

1.3 2.8Clematts vtorna t eat herflower 4- - -.- - - - - -

2. 6 - 6.4 0.7 - 4 10 2Co m itna virginica Dayflower 1.8 3.2 1.2 - -

1.63.6 - - - 5Delphinf um tricorne Larkspur - - -- - -

5.2 4.2 toOtcotyledoneae Dicot 7.3 - 7.1 5.4 2.2 12 to- -

Otoscorea villosa Wild yam 9.1 - 6.0 8.1 20.4 6.4 16.9 30* 12 25*- -

1.4 - - - 0.1Fraxinus americana White ash - - - 2- - -

1.8Fraxinus quadranquista Blue ash 3.6 - - - 5- - - - - -

Galium circaerans White w11d Ifcorice 7.3 12.9 - 5.4 3.8 5.4 3.9 11 tr g- -

0.3Geum cana< tense Canadian avens - 3.2 4- - - - - - - -

6.46.5 13i to strix patula Bottlebrush - - - - - -- - -

. - 4.8 4.1 - - 5.1 3.08 ersonia diptwila Twinleaf - - 10 7

$ tontcera japonica Japanese honeysuckle 5.5 16.1 4.8 5.4 20.4 40.1 17.0 15.0 26* 56* 22* 20*
1.4 - - -knocotyledoneae Monocot 0.9 2- - - - - -

5.2 6.4 3.5 - 11 13 6Ost a virginiana Hophornbeam 5.5 6.5 2.4 - -

2.8 5.8 10 - 5 102.4 4.1 2.8art nocissus aufneuefolta Virginia creeper F.3 --

1.5 0.91.2 1.4 - -Poaceae Grass 3 2- - - -

Polygonatum biflorum solomon's seal 5.5 - 8.3 5.4 3.4 10.0 2.2 9 1r 8- -

Prunus serottaa Block cherry 5.5 6.5 3.6 2.7 3.4 4.3 2.2 1.2 9 11 6 4
Querus rubra Morthern red oak 1.8 3.2 - - 0.8 2.0 - 3 5 - -

1.2 2.7 7.6 - 1.5 3.7 9phus aromatica Fragrant smac 1.8 3 g- -

1.2 1.4 * 0.8WIiui radicans Potson ivy 1.8 1.5 0.1 3 3 2-- -

losa sp. Wild rose - - 1.2 0.7 2- - - - - - -

1.4 1.0E5us sp. Blackberry - - - 2- - - - - -

8.1 0.4 - - 2. 7 4Sanicula trifoliata Black snateroot 3.6 - - 11- -

stiphium trtrollatum Whorled rostnused 1.8 - - - 4.2 - - - 6 - - -

Carrfon-flower 5.5 3.2 4.8 6.8 1.9 2.0 2.4 3.9 7 5 7 11satlan herbacea '

tot Fdigo ulmifolia Elm-leaved goldenrod 9.1 19.4 3.6 4.1 4.5 14.7 2.2 2.8 14 34* 6 7

h rtta caroltntensis Colup6o - - 6.0 6.9 - - 12.8 15.9 19* 23*- -

! syn,ERearpos orbicultus coralberry 1.8 3.2 1.2 0.1 0.3 1.5 2 4 3- - -

Taraxacum officinale Dandelfon - - 1.2 - - - 0.1 1- - - -

Thaltctrum revolutum Waz-leaved meadow rue - 3.2 6.0 6.8 0.3 9.4 0.7 4 15 14- -

Trtosteum aurantiacum Horse-gentian - - 3.6 5.4 - - 2.8 1.5 6 7- -

Viburne prunifolla Black-haw 3.2 - 1.4 0.3 0.9 4 2- - - - -

viola sororta Woolly blue violet - - 1.2 - - - 0.7 2- - - -

YW aestivalts Susumer grape 1.8 - 1.2 1.4 1.8' 0.1 0.9 4 - 1 2-

Ianthoxylum americanum Prickly-as h 1.8 3.2 1.2 2.7 6.8 8.4 3.5 1.2 9 12 5 4

*Majorspecies(taportancevalueJ,15).

4

_ _ _ _ _ _ _ _ _ _.



. _ . _

.

~

Table 3.1-9

Species Composition, Frequency, Basal Area, Importance Value, and Ranking of Tree and, Sapling Strata,
~Red Pine Cover Type, 1980-1981,

Basal Relative Relative
No. in Sample Area Frequency Basal Area Igortance

Scientific Name Common Name 1980-1981 Change Frequency (m2/ha) (1) (1) Value Rank

| Tree Strattan

Fraxinus americana White ash 2 0 0.5 2.9 16.7 10.1 27 4
Liriodendron tulipifera Yellow poplar 2 0 0.5 5.1 16.7 17.7 34 3

,

Pinus resinosa Red pine 10 -2 1.0 15.0 33.3 52.1 35 1
Pinus strobus White pine 4 0 1.0 5.8 33.3 20.1 53 2

Sapling Stratum

No saplings occurred in plots.

Y
u
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With 17 taxa in the shrub stratum, the red pine cover type had the
1s.rgest variety of shrubs in the 1980-1981 sampling (Table 3.1-3). Hardwood

1 rsgeneration accounted for most of the vegetative cover, with dogwood , sugar
maple, and white ash the major species. Other hardwoods contributing to areal

cover included eastern redbud, black cherry, chinkapin oak, northern red oak,
and sassafras. Openings in the canopy from the death of red pines have aided
establishment of many of these hardwood species, as well as less shade
tolerant shrubs such as wineberry (Rubus phoenicolasius).

i |'

In the herbaceous stratum, Japenese honeysuckle continued to be the |

most important taxon (Table 3.1-10). Other major cover contributors were tree

, esedlings such as dogwood, redbud, and black cherry; vines of poison ivy and
Virginia creeper; and black snakeroot, which reached vegetative importance in
June. The extensive cover from Japanese honeysuckle and the dense shrub layer
limited the importance of other herbaceous species.

e Sycamore-Boxelder (05)

Sycamore (Platanus occidentalis) is the dominant member of this
cover type according to 1980-1981 importance values for trees on the sample
plots (Table 3.1-11). Boxelder (Acer negundo) is a common, widely distributed
member of the cover type, although only one tree is present in the plots. The
other species in the plots are minor components in the cover type. Little

change occurred in the tree and sapling strata from 1979-1980 sampling, and
trees appeared healthy except a disease- and insect-damaged black cherry.

f

Characteristically, flooding of much of the sycamore-boxelder cover
type occurred in 1981. Extensive flooding occurred in June over the

j floodplain and lowlands along Saluda Creek, a tributary of the Ohio River.
^

| Although June data were collected at the sample plot located on an upper
terrace in this cover type, the plot located in the floodplain was under water
and could not be sampled. Thus, herbaceous data for June reflect only one
plot location. However, loss of these data is unimportant because of

,

e

1
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Table 3.1-10

Species Composition, Relative Frequency, Relative Cover, and Importance V lues
for Herbaceous Stratum, Red Pine Cover Type, 1980-1981

Relative Frequency (1) Relative Cover (1) Importance Value
1980 1981 1980 1981 1980 1981

Scientific Name Comon Name & M g g sep, oc_t, g J_un gMggt

Acer rubrum Red maple 3.2 1.6 - 0.2 0.7 3 2- - - - -

! Acer saccharum Sugar maple 1.6 3.1 5- - - - - -- - -

Carex sp. Sedge 3.2 2.4 1.6 1.6 1.4 0.9 0.1 0.1 5 3 2 2.

Cercis canadensis Eastern redbud 12.9 9.5 4.9 1.6 5.9 5.6 3.9 5.5 19* 15* 9 7.

Circaea quadrisulcata Enchanter's nightshade - - - 1.6 - - - 0.1 2- - -

Cornus florida Flowering dogwood 9.7 9.5 6.6 6.5 26.6 29.6 8.6 11.7 36* 39 15* 3
4.9 - - -Dentaria laciniata Cut-leaved toothwort 3.1 - - - 8- - -

Desmodium glutinosum Point-leaved ticktrefoil - 2.4 - 1.6 9.3 0.9 12 3- - - -

1.6Dicotyledoneae Dicot 2. 7 4- - - - - - - - -

Diospyros virginiana Persinnon 3.2 3.1 6- - - - - - - - -

Eupatorium rugosum White snakeroot 3.2 2.4 1.6 1.6 3.1 0.9 0.7 0.9 6 3 2 3
~

Fragaria virginiana Wild strawberry 3.2 2.4 1.6 0.2 1.9 1.2 3 4 3- - -

";' Fraxinus americana White ash 3.2 2.4 3.3 6.5 1.4 2.8 2.4 5.6 5 5 6 12
N Fraxinus quadrangulata Blue ash 3.2 - - - 3.1 6- - - - - -

N
- - - 3.2Fraxinus sp. Ash 0.4 4- - - - - -

4.8 4.9 6.5Galium circaerans White wild licorice 0.4 0.5 1.4 5 5 8- - -

Galium triflorum Fragrant bedstraw 3.2 4.9 4.8 0.1 1.7 0.6 3 7 5- - -

Liriodendron tulfpifera Yellow poplar - 2.4 1.6 - - 0.1 0.1 3 2- - -

Lonicera japonica Japanese honeysuckle 19.4 14.3 9.8 8.1 36.7 16.9 31.8 19.9 56* 31* 42' 28*
4.8 11.5 11.3 3.7 14.0 18.9 9 26* 30*Parthenocissus quinquefolia Virginia Creeper - - -

Phryma leptostachya Lopseed 4.8 3.3 1.9 2. 4 7 6- - - - - -

Pinus strobus White pine 3.2 2.4 1.6 1.6 1.4 0.1 0.1 0.1 5 3 2 2
) Prunus serotina Black cherry 9.7 4.8 6.6 3.2 7.3 3.7 8.6 3.6 17* 9 15* 7,

Quercus muchlenbergif Chinkapin oak 3.2 1.6 1.4 0.7 - 5 2- - - - -

Rhus radicans Poison ivy 11.9 9.8 8.1 7.4 7.5 9.1 19* 17* 17*- - -

llosa sp. Wild rose 2.4 1.6 1.9 0.7 4 2- - - - - -

Rubus phoenicolastus Wineberry 3. 2 2.4 3.2 3.1 3.7 1.9 6 6 5- - -

Rubus sp. Blackberry 3.2 4.8 3.3 8.1 3.1 3.7 2.4 3.8 6 9 6 12
Sanicula trifo11ata Black snakeroot 3.2 4.8 8.2 9.7 0.2 2.8 4.1 5.8 3 8 12 16*
Sassafras albidum Sassafras 3.2 1.2 - - - 4- - - - - -

Taraxacum officinale Dandelion 3.2 - 1.6 0.2 0.7 23- - - - -

Ulmus americana / rubra American/ slippery elm 3.2 2.4 1.6 1.6 1.4 1.5 0.7 0.1 5 4 2 2
Vitis aestivalis Sumer grape 2.9 1.6 0.9 0.1 3 2- - - - - -

.

*Majorspecies(importancevalue115).
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. _ _
_ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ . _ _ .

|

Tzble 3.1-11

Species Composition, Frequency, Basal Area, Importance Value, and Ranking of Tree and.. Sapling Strata,
Sycamore-Boxelder Cover Type, 1980-1981

Basal Relative Relativeleo. In Sample Area Frequency Basal Area importanceScientiffe Name Connon Name 1980 1981 Change Frequency (m2/ha) (1) (1) Value Rank

Tree Stratta '

Acer n undo Boxelder 1 0 0.5 0.6 14.3 1.2 16 6Es or da Flowering dogwood 2 0 0.5 1.2 14.3 2.4 17 4Juglans nigra Black walnut 2 0 0.5 4.5 14.3 9.0 23 271atanus occidentalis Sycamore 4 0 0.5 37.8 14.3 15.6 90 1

~-

Prunus serotina Black cherry 1 0 0.5 0.4 14.3 0.8 15 7TITTa americana Basswood 1 0 0.5 1.1 14.3 2.2 17 5Ulmus rubra Slippery elm 1 0 0.5 4.4 14.3 8.8 23 3

Sapilng Stratise
i

Celtis occidentalls Hackberry 1 0 0.5 0.5 100.0 100.0 200 1Y
!::

-

|

;

.

;
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similarity of. species composition. Further since no shrubs occurred in thei

flooded plot and since tree and sapling measurements were taken during April
sampling, data for these strata were not affected.

a

Few shrubs occur in the syc amore-boxelder cover type (Table

4 3.1-3). American elm (Ulmus americana) is the most important shrub component
I in the sample plots, followed by spicebush and boxelder.
1

Herbaceous coverage is high in this cover type, and much of it is
due to dense colonies of jewelweed, false nettle (Boehmeria cylindrica), wild
hydrangea (Hydrangea arborescens), clearweed, and wingstem (Actinomeris

alternifolia), especially in the floodplain plot (Table 3.1-12). In the upper
terrace plot, sedge (Carex sp.), cleavers, Canadian avens (Geum canadense)j

j early buttercup (Ranunculus fasicularis), black snakeroot, and woolly blue
violet (Viola sororia) contribute to vegetation cover.

! e Oak-Hickory (06)

Canopy composition varies throughout the oak-hickory cover type due,

to site differences, previous disturbance, and the diverse nature of forests
; in this region (see Section 3.2.2.1 for further discussion). The important

! overstory species in the sample plots include oaks, ashes, and buckeyes.
I Hickories, although present in the cover type, are not as widely distributed
I or as predominant as the oaks and ashes. Sugar maple, which like hickory is

not present in the sample plots, is common throughout the lower slopes of this
cover type reflecting the variability in species dominance due to localizedI

5 site differences. The forest in the vicinity of the plots also has been

l logged in the past, reducing the number of oaks, hickories, and other
1

i merchantable timber and subsequently releasing ashes, sugar maples, and
a

buckeyes that formed the understory.

j

4

{ p

I

.

!
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Table 3.1-12

Species Composition, Relative Frequency, Relative Cover, and Importance Values
for Herbaceous Stratum, Sycamore-Boxelder Cover Type, 1980-1981

Relative Frequency (%) Relative Cover (1) _Importance Value,

d

1980 1981 1980 1981 1980 1981
Scientific Name Comon Name Sep_ g g Junf* Sep, M & J,[unf* Sep, Oct, g gt

Acer negundo Boxelder 4.4 2.2 5.7 3.6 2.4 0.9 4.0 3.3 7 3 10 7
Actinomeris alternifolia Wingstem 8.9 4.4 - 7.1 13.1 2. 8 12.7 22* 7 20*- -

Aesculus sp. Buckeye 3.6 - - - 15 54 - - - - -

Asarum canadense Wild ginger 4.4 1.9 1.2 0.7 - - 6 3- - - -

Aster azureus Azure aster 2.2 0.9 - - - 3- - - - - -

Boehneria cylindrfca False nettle 11.1 17.8 9.4 7.1 14.2 24.1 6.2 4.8 25* 42* 16* 12
carex sp. Sedge 8.9 8.9 7.5 14.3 16.0 24.1 7.8 22 3 25* 33* 15* 36*

,

' Come11na virginica Dayflower 2.2 2.2 - - 0.1 0.9 2 3- - - -

Cornus fiorida Flowering dogwood 2.2 1.9 1.2 0.7 - 3 3- - - - -

Dicotyledoneae Dicot 2.2 1.2 3- - - - - - - - -

Dioscorea quaternata Wild yam 2.2 1.9 3.6 2.8 2.4 3.3 5 4 7
- - -

'
Fragaria virginiana Wild strawberry 4.4 - - - 0.4 5- - - - - -

t. Galium apartne Cleavers 9.4 3.6 10.0 03 19e 4
- - - - - -

1 0 Galium triflorum Fragrant bedstraw 1.9 0.7 3- - - - - - - - -
L.n Geum canadense Canadian avens 8.9 - 5.7 6.0 - 7.8 15* 14- - - -

Hydrangea arborescens Wild Pydrangea 6. 6 4.4 7. 5 6. 5 7.4 12.4 13 12 20*- - -

Impatiens biflora/ pallida Jewelweed 7.0 6.7 14.3 7.5 9.3 22.3 15* 16* 36*- - -

Lindera benzoin Spicebush 1.9 - - - 2.4 - - - 4- - -

Parthenocissus quinquefolia Virginia creeper 4.4 - 1.9 7.1 1.3 0.7 3.3j'
yPhr leptostachya Lopseed 4.4 15.1

3 10- - -

2.8 24.3 7 39*- - - - - -

ruea pumila Clearweed 15.5 1.9 - 24.4 0.7 40* 3 -
- - - -

) Poaceae Grass 7.5 3.6 3.8 1.5 11 5- - - - - -

: Polygonum cespitosuu Long-bristled smartweed. 6.7 1.3 8- - - - - - - - -

i Ranunculus fasicularis Early buttercup 8.9 1.9 13.0 1.6 22* 4- - - - - -

Rhus radicans Poison ivy 2.2 1.9 1.8 1.6 4 - 4- - - - -

Santeula trifolfata Black snakeroot 3.8 14.3 0.4 19.0 4 33*- - - - - -
i Stellaria media Comon chickweed 3.8 6.9 11

- - - - - - - - -
Tovara virginiana Jumpseed 6. 6 6.7 1.9 7.1 2.4 2.8 0. 7 3.3 9 10 3 10TToTa papilionaceae Comon blue violet - - 5.7 10.7 3.8 2.3 10 13- - - -
Viola sororia Woolly blue violet 8.9 11.1 2.0 4.9 11 16*- - - - - -

.

*Mejor species (Importance value >15).
**Due to flooding. June data available from only one sample plot location.

|

1

.

I
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! As in previous years, blue ash has continued to be the most

important member of the tree stratum on the plots (Table 3.1-13). The

limestone outcrops along the middle and upper slope provide an ideal site for
this calciphyte. Northern red oak ranks second in importance value on the

plots and, along with sugar maple and white ash, becomes more abundant f arthe r
downslope. Yellow buckeye is scattered throughout the c over t ype , while the
other species in the plots, American elm and northern catalpa, are minor

components, along with basswood and hackberry. Moderate to severe

infestations of leaf blotch were apparent on the buckeyes this year.
i
!

Both permanent sample plots are on a steep midslope site having

rocky soil and numerous limestone outcrops. Understory vegetation cover is

sparse, with no saplings in the plots and few sh rubs . Eastern redbud and

Arnerican elm were the most important shrub species (Table 3.1-3).

Spring ephemerals were responsible for much of the herbaceous cover
in this type (Table 3.1-14). In addition to Virginia bluebells (Mertensia

virginica) in large colonies, larkspur and trout-lily (E rythronium albidum)
were important spring species. Vines, such as Japanese honeysuckle and
Virginia creeper, continued to increase in importance. White snakeroot and
sedge also contributed to the summer and fall vegetation cover.

I

e Walnut-Hickory-Buckeye (09)

Shagbark hickory (Carya ovata), white ash, black walnut, and yellow
buckeye are the important members of the tree stratum in this cover type
(Table 3.1-15).

Two of the four saplings present in the 1979-1980 sampling died
(Table 3.1-15), apparently choked out by Japanese honeysuckle, which continues
to increase. The remaining white ash and blue ash saplings are typical

| components of the fairly dense understory.

.
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Tcble 3.1-13

Species Composition, Frequency, Basal Area, Importance Value, and Ranking of Tree and Sapling Strata,
Oak-Hickory Cover Type, 1980-1981

.

Basal Relative Relative
No. In Sample Area Frequency Basal Area importance

Scfentiffc Name Cannon Name T980-1981 Change Frequency (m2/ha) (1) (1) Value Rank

Tree Stratun

Aesculus octandra Yellow buckeye 5 0 1.0 3. 3 25.0 8.5 34 3,

f Catalpa speciosa Northern catalpa 1 0 0.5 3.7 12.5 9.6 22 5
Fraxinus americana White ash 3 0 0.5 5.9 12.5 15.2 28 4
Fraxinus quadrangulata Blue ash 5 0 1.0 11.9 25.0 30.7 56 1

a

Lercus rubra Northern red oak 2 0 0.5 13.0 12.5 33.6 46 2
Ulmus americana American elm 1 0 0.5 0.9 12.5 2.3 15 64

Sapilng Stratum

No saplings occurred in plots

Y
Z

I
4

1

.

i

__ _ _ _ _ _ __ _



_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - - . ._ _ _ _ . . __ - ..

Table 3.1-14

Species Composition, Relative Frequency, Relative Cover, and Importance Values
for Herbaceous Stratum, Oak-111ckory Cover Type, 1980-1981

Relative Frequency (1)_ Relative Cover (1) Importance Value
1980 1981 1980 1981 1980 1981

Scientific Name Connon Name Seg M Ag g Seg M M M Seg M M _Jun,u

2 7Aesculus octandra Yellow buckeye 1.5 5.0 - - 0.5 1.5 - -- -

7 7Arisaema atrorubens Jack-i n-the-pulpit 4.4 3.3 - - 2.1 3.3 - -- -

9Aster arureus Azure aster 7.1 1.4 - - -- - - - - -

Carex sp. Sedge 8.8 14.3 5.0 4.7 12.0 - 1.5 14 26* 7- -

0.5 2.1 5 2 4Celtis occidentalls Hackberry 2.9 - 1.5 1.7 1.6 --

2.3 12 7 7Cercis canadensts Eastern redbud 5.9 3.6 5.0 6.5 2.9 -- -

15eTphTnium tricorne Larkspur - - 18*10.3 7.2 - - -- - - -

Dentaria laciniata Cut-leaved toothwort - - 1.5 20.5 - - - -- - -

Dicotyledoneae Dicot 5.0 4.1 9- - -. - - - - -

Erythronium albidum Trout-lily 15*- - 4.4 - - - 10.7 - - - -

Eupatorium rugosum White snakeroot 17.6 25.0 8.8 10.0 29.5 35.9 2. 4 11.3 47* 61* 11 21*
0.5 1.3 5 2 5Fraxinus americana White ash 2.9 1.5 3.3 1.6 -- -

1.7Fraxinus sp. Ash 20.2 - - -- - - - - -

11hs Galiurn apartne Cleavers 8.8 - - - 2.0 - - - -- -

O Geum canadense Canadian avens 2.9 7.1 1.0 5 111.7 1. 6 3.8 3-- -

on 1Tistrix patula Bottlebrush 5.9 10.7 7.4 6.7 5.0 9.6 1.4 3.4 11 20* 9 10
Lonicera japonica Japanese honeysuckle 11.8 14.3 5.9 6.7 16.4 26.8 16.1 19.7 28' 41* 22* 26*

11.8 40*Mertensia virginica Virginta bluebells - - - 27.8 - - -- - -

18.7 31.0 25* 31* 44*Parthenocissus quinquefolia Virginia creeper 14.7 11.8 13.3 10.2 -- -

8.1 14Poaceae Grass 5.9 - - - - - -- - -

Prunus serotina Black cherry 5.9 7.1 1.5 3.3 3.4 1.4 0.5 0.5 9 9 2 4
1.7 2Quercus sp. Oak - - - 0.2 - - -- - -

2 2- - 1.5 1.7 - -Rhus aromatica Fragrant sumac 0.1 0.2 - -

NT M s sp. Current 2.9 1.6 5 - - -- - - - - -

7Rubus sp. Blackberry - 3.6 - 1.7 - 2.9 - 2.1 4- -

0.7 2.5 7 3 7Sanguinaria canadense 81oodroot 2.9 6.7- - - - -

4 9Sanicula trifoliata Black snakeroot 3.6 2.9 5.0 - 2.9 0.3 2.3 - --

4 45mliacina racemosa False Solomon's seal 1.5 1.7 2.6 21 - -- - - -

4Symphoricarpos orbiculatus Coralberry 3.6 - - - 0. 5 - - - - --

7 5Trt11tum sessile Toadshade 4.4 3.3 2.8 2.1 - -- - - -

2.1 3.1 14 7 8Ulmus americana Anerienn elm 8. 8 4.4 5.0 5.0 -- -

Titis aestivalls Sumner grape 2.9 2 41.5 1.7 5.0 0.5 2.1 8 -- -

* Major species (importance value J_15).

.
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Tablo 3.1-15

Species Composition, Frequency, Basal Area, Importance Value, and Ranking of Tree and Sapling Strata,
Walnut-Hickory-Buckeye Cover Type, 1980-1981

Basal Relative Relative
No. In Sample Area FreqJency Basal Area !sportance

Sc1entiffc Name Connon Name 1980-1981 Change Frequency (m2/ha) (1) (1) Value Rank

Tree Stratum

Aesculus octandra Yellow buckeye 9 0 0. 5 8.9 14.3 25.7 40 4Carya ovata Sha9 bark hickory 2 0 0.5 10.2 14.3 29.5 44 1Cercis canadensis Eastern redbud 2 0 0.5 0.9 14.3 2. 6 17 5Fraxinus americana White ash 3 0 1.0 5.0 28.6 14.5 43 2Juglans nigra Black walnut 1 0 0. 5 9.1 14.3 26.3 41 3Ulmus americana American elm 1 0 0.5 0.5 14.3 1.4 16 6

Sapling Stratum

Aesculus octandra Yellow buckeye 0 -1 - - - - - -
Fraxtnus americana White ash 1 0 0.5 0.8 50.0 72.7 123 1Fraxinus quadrangulata Blue ash 1 0 0.5 0.3 50.0 27.3 77 2w Quercus muchlenberati Chinkaptn oak 0 -1 - - - - - -

.

j

;

!
'

i
4

4

---
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Numerous shrubs are present in the walnut-hickory-buckeye cover4

type, with paw paw the most important species (Table 3.1-3). Additional cover
is provided by spicebush, white ash, blue ash, boxelder, and sugar maple..

.

!

Canopy openings from the death of several trees in the past have
encouraged the growth of Japanese honeysuckle , which is the most important
herbaceous species (Table 3.1-16) and is influencing the shrub and sapling,

f strata by choking-out other plants. Japanese honeysuckle is expected to

continue to increase until the canopy becomes dense enough to begin shading it
; out.

. Other vines important in this cover type are Virginia creeper and
poison ivy. Cut-leaved toothwort contributes to cover in the spring, while t

false nettle, black snakeroot, white ash, and paw paw are important in summer.

: and fall.
!

.

e Virginia Pine (11)

Virginia pine (Pinus virginiana) predominates the tree stratum of
,

.

this cover type (Table 3.1-17). However, hardwoods have invaded the
understory and are preventing pine regeneration, indicating a successional

| trend toward a hardwood stand. Scattered yellow poplar (Liriodendron
I tulipifera), which, like Virginia pine, is intolerant to shading, already
i

shares the upper canopy. Sugar maple and dogwood dominate the sapling layer,
as indicated in the plot data. Shrub and ground cover are sparse in areas
dominated by pines, but become more abundant in areas where hardwoods are

i encroaching. The pines in the plots appear healthy at this time, although the
trees along the edge of the stand have broken-up somewhat due to wind exposure

!

! where construction clearing has occurred.
!

1

! Dogwood was the most important shrub taxa, followed by sweetgum
'

(Liquidambar styraciflua) (Table 3.1-3). I

!

*

f.

V
|
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Tcbis 3.1-16

Species Composition, Relative Frequency, Relative Cover, and Importance halues
for Herbaceous Stratum, Walnut-Hickory-Buckeye Cover Type, 1980-1981

Relative Frequency (1)_ Relative Cover (1) Importance Value
1980 1981 1980 1981 1980 1951

Scientific Name Common Name 5_e2 M M M M M M M l'E M M M
Acer negundo Boxelder 3.8 4.0 1.5 1.9 1.8 1.1 6 6 3- - -

'Actinomeris alternifolia Wingstem 1.9 - 4.4 3.1 - 3.6 5 - 8- - -

Asaran canadense Wild ginger - - 1.5 1.6 1.1 0.1 3 2- - - -

Asimina triloba Pawpaw 3.8 - 2.9 3.2 15.0 2.4 4.9 19* 5 8- -

Carex sp. Sedge 1.9 8.0 - 1.6 0.2 3.8 0.1 2 12 2- -

Carya cordiformis Bitternut hickory 3.8 4.0 4.4 1.6 3.1 1.8 3.4 0.8 7 6 8 2
Carya ovata Shagbark hickory 4.0 - 1.6 3.8 0.8 8 2- - - - -

'CereTs canadensis Redbud 1.9 3.2 1.4 0.4 3 4- - - - - -

Circaea quadrisulcata Enchanter's Nightshade 1.6 0.1 2- - - - - - - - -

Dentaria laciniata Cut-leaved toothwort 11.8 - - - 8.9 21*- - - - - -

Dicentra cucullinaria Dutchman's breeches 4.4 0.7 - - - 5- - - - - -

Dicotyledoneae Dicot 1.6 - - - 0.1 2- - - - - -

y Eupatorium rugosum False nettle 11.3 20.0 1.5 7.9 10.9 9.6 0.2 4.0 22* 30* 2 12
hs Fraxinus americana White ash 7.5 4.0 1.5 6.3 16.4 7.3 2.4 4.9 24* 11 4 11* Fraxinus quadrangulata Stue ash 1.5 1.6 2.4 0.8 4 2- - - - - -

Fraxinus sp. Ash - - - 1.6 0.8 2- - - - - -

Galium aparine Cleavers 10.3 1.6 3.4 0.8 14 2- - - - - -

Glechoma hederacea Ground-ivy 1.9 0.2 2- - - - - - - - -

Juglans nigra Black walnut 4.0 1.8 6- - - - - - - - -

Lindera benzoin Spicebush 9.4 3.2 5.0 1.0 14 4 i- - - - .- -

Lonicera japonica Japanese honeysuckle 15.1 32.0 11.8 12.7 5.0 64.0 8.9 44.1 20* 96* 21* 57*
Parthenocissus quinquefolia Virginia creeper 9.4 11.8 12.7 5.0 21.5 16.0 14 33* 29'- - -

Prenanthes sp. Lion's paw 1.6 0.8 2- - - - - - - - -

Rhus radicans Poison ivy 9.4 7.3 9.5 19.7 17.0 12.2 29* 24* 22'- - -

Noia sp. Wild rose 1.9 1.5 1.6 0.2 2.4 0.1 2 4 2- - -

Nu5iis sp. Blackberry 1.9 - 1.5 1.6 3.1 2.4 2.4 5 4 4- -

Sanicula trifoliata Black snakeroot 9.4 12.0 7.3 6.3 6.7 4.1 81 1.3 16* 16* 15* 8
5milax sp. Smilax - - - 1.6 0.1 2- - - - - -

symphoricarpos orbiculatus Coralberry 1.9 5.9 6.3 1.4 4.5 1.9 3 10 8- - -

Trillium sessile Toadshade 1.5 - - - 1.1 3- - - - - -

Ulmus rubra Slippery elm 1.9 4.0 2.9 1.6 1.4 1.8 2. 4 0.8 3 6 5 2
TI'oTa sororia Woolly blue violet 1.9 4.0 2.9 3.2 0.2 0.3 2.4 0.4 2 4 5 4o
vitis aestivalis %===r grape 3.2 0.4 - - - 4- - - - - -

*Majorspecies(1sportancevalue115).,

.

w
. _ _ _ _ - - _ - -



. . . . __ _ .- - . - . . .- _ . ...- -

i

.

Table 3.1-17-

Species Composition, Frequency, Basal Area, Importance Value, and Ranking of Tree and, Sapling Strata,
Virginia Pine Cover Type, 1980-1981

i

.

Basal Relative Relative
No. in Sample Area Frequency Basal Area !aportance

Scientific Name Comunon Name 1980-1981 Change Frequency (m2/ha) (1) (1) Value Rank

Tree Stratum

Fraxinus americana White ash 1 0 0. 5 0.7 50.0 1.6 52 2
Juntperus virginiana Eastern redcedar 0 -1 - - - - - -

Pinus virginiana Virginfa pine 12 0 0.5 43.7 50.0 98.4 148 1

Sepling Stratun
; ,

Acer saccharum Sugar maple 2 2 1.0 0.5 33.3 17.2 51 2Tornus florida Flowering dogwood 4 0 1.0 2.4 66.7 82.8 150 '1Liquidambar styractflua Sweetgum 0 -1 - - - - - -,

i

1

; M

,

,
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In the herbaceous class, dogwood was also abundant, along with

cther hardwoods including oaks, American beech (Fagus grandifolia), and

tweetgum (Table 3.1-18). Additional cover was provided by Japanese

h:neysuckle, Virginia creeper, poison ivy, white wild licorice, and blackberry

(Rubus sp.).

3.1.2 Soils Analysis, 1980-1981 Sampling Period

The summarization in ueccion 3.2.2.2 correlates soil sample values

and. expected ranges with site and vegetation characteristics to further

describe the 8 sampled cover types. To avoid duplication, data discussion in

the following section is limited to presenting and highlighting the 1980-1981

values.

e Moisture

Seasonal soil moisture fluctations in the 1980-1981 sampling period
i

| differed somewhat from previous years by having the highest moisture levels in
June (Tabic 3.1-19). This may be attributed to higher rainfall in June 1981.

Cover types with the greatest soil moisture values were maple-basswood,

j oik-maple, and walnut-hickory-buckeye. Lowest values were in the Virginia

pine cover type.

o Bulk Density

As in previous years, highest bulk density soils are associated

with the syc amore-boxelder , red pine, oak-hickory, and Virginia pine cover
types (Table 3.1-20). Lowest values were recorded in the chinkapin oak cover

type.

* E!!
Soil pH was highest in cover types located along the limestone

bluffs and slopes (Table 3.1-21). Virginia pine had the most acidic soil,

with red pine and sycamore-boxelder also having low pH values.

.
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Table 3.1-18

Species Composition, Relative Frequency, Relative Cover, and Importance V lues
for Herbaceous Str.atum, Virginia Pine Cover Type, 1980-1981

Relative Frequency (%) Relative Cover (%) Importance Value
1980 1981 1980 1981 1980 1981

Scientific Name Connon Name Sep, Oct, g _Juri Sep, g g Jun y g g gu

A.or rubrum Red maple 4.3 - 3.8 4.6 2.0 1.4 0.5 6 5 5- -

, 7dW saccharum Sugar maple - 5.7 1.9 1.5 - 0.5 0.2 0.1 6 2 2-

! Carex sp. Sedge 2.9 1.9 4.6 0.5 0.2 1.1 3 2 6- - -

l Tr Hs canadensis Eastern redbud 4.3 2. 9 1.9 4.6 2.0 0.5 0.2 0.5 6 3 2 5
4

Cornus florida Flowering dogwood 14.9 17.1 9.4 12.3 13.0 14.3 10.1 8.6 28* 31* 2 21*+

'
Jio gorea quaternata Wild yam 3.8 1.5 3.3 0.1 7 2- - - - - -

ii % grandifolia American beech 6.4 8.6 3.8 4.6 7.8 15.3 4.4 6.0 14 24* 8 11g
Tragaria virginiana Wild strawberry 2.1 1.5 4- - - - - - - - -

Fraxinus americana White ash 2.1 1.9 - 1.5 1.0 - 4 3
- - - -

Galium circaezans White wild ifcorice 10.6 11.4 7.5 9.2 7.3 6.9 2.8 2.2 18* 18* 1 11
;

i Galium triflorum Fragrant bedstraw 2.1 2.9 1.C 4.6 1.5 3.0 0.2 4.0 4 6 2 9
Liquidambar styraciflua Sweetgum 6.4 5.7 7.5 4.6 11.0 6.9 4.5 2.4 17* 13 1 7
Lonicera japonica Japanese honeysuckle 6.4 8.6 5.7 4.6 7.8 21.7 24.0 11.4 14 30* 3 16*w

a Osmorhiza claytoni Sweet cicely 1.9 3.1 3.3 4.7 5 8- - - -
- -y Oxalis stricta Yellow wood-sorrel - - 1.9 3.3 5

4 - - - - - - -

) Parthenocissus quinquefolia Virginia creeper 6.4 9.4 4.6 7.8 11.0 14.4 14 2 19*- - -

3 Poaceae Grass 3.8 - - - 1.4 5
- - - - - -'

Prunus serotina 81ack cherry 2.1 8.6 7.5 7.7 0.8 4.4 2.6 0.4 3 13 1 8
| Quercus sp. Oak 10.6 14.3 5.7 1.5 7.8 12.8 2.4 2.3 18* 27* 8 4Ranunculus recurvatus Hooked crowfoot 3.8 - - - 3.3 7

- - - - - -

2 23*
',Rhus radicans Poison ivy 6.4 5.7 7.7 14.0 16.4 15.6 20*- - -

Rosa sp. Wild rose 1.9 1.5 0.2 0.1 2 2
- - - - - -

Rubus sp. Blackberry 2.1 5.7 3.8 1.5 4.8 6.9 2.4 19.7 7 13 6 21*
.

Sanicula trifoliata Black snakeroot 4.3 5.7 3.8 7. 7 4.8 6.4 - 4.8 9 12 13-

Sassafras albidum Sassafras 2.1 1.5 4 - - -
- - - - - -

' smilax sp. Smilax - - - 7.7 - - - 4.8 13- - -

Ulmus americana / rubra American/ slippery elm 2.1 0.3 2- - - - - - - - -Vitis aestivalis Sumner grape 2.1 1.5 4
- - - - - - - - -

4 .

* Major species (taportance value 115).

|
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| Table 3.1-19

Mean Values * for Soil Moisture (%) for Each Vegetation Cover Type, 1980-1981

|
|

| 1980 1 981
Cover Type Code Sep Oc:ti Apr Jun

Maple-Basswood 01 28.3 27.2 34.4 37.4
;

Oak-Maple 02 21.2 23.2 29.8 34.3

Chinkapin Oak 03 19.3 19.0 32.3 32.6

Red Pine 04 18.4 20.6 26.1 31.0

Sycamore-Boxelder 05 23.0 23.6 23.4 26.7**

Oak-Hickory 06 16.3 19.2 24.2 28.1

Wal nut-Hickory-Buckeye 09 25.4 27.1 31.0 37.5

Virginia Pine 11 12.1 14.1 22.5 26.1

.

* Based on 4 replicates per cover type per date sampled, except June,1981.

** Due to flooding, June data based on 2 replicates in the Sycamore-Boxelder
cover type.

i
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Table 3.1-20'

I 3Mean Values * for Soil Bulk Density (g/cm ) for Each Vegetation
Cov er Typ e, 1980-1981

<

1980 1981
i Cover Type Code Sep Oct Apr Jun

Maple-Basswood 01 1.06 1.01 1.11 1.09

Oak-Maple 02 1.00 1.15 1.16 1.12
,

Chinkapin Oak 03 0.98 0. 92 1.07 1.14

Red Pine 04 1.31 1.13 1.35 1.28

Sycamore-Boxelder 05 1.31 1.31 1.44 1.35**

Oak-Hickory 06 1.12 1.20 1.29 1.32

Wal nut-Hickory-Buckeye 09 1.01 1.02 1.13 1.08
'

Virginia Pine 11 1.13 1.17 1.32 1.21
,

* Based on 4 replicates per cover type per date sampled, except June,1981.

** Due to flooding, June data based on 2 replicates in the Sycamore-Boxelder
cover type.

.
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Table 3.1-21
,

Mean Values * for Soil pH (Mbasured in Water) for Each Vegetation
Cover Type, 1980-1981

1980 1981
Cover Type Code Sep Oct Apr Jun

Maple-Basswood 01 7.4 7.4 7.6 8.1

Dak-Maple 02 7.2 7.1 7.3 7.4

Chinkapin Oak 03 7.6 7. 3 7. 7 6. 8

Red Pine 04 6.8 6.5 7.2 7.3

Sycamore-Boxelder 05 6. 9 7.0 7.2 6.6**

Oak-Hickory 06 7.7 7.5 7.9 7.7

Walnut-Hickory-Buckeye 09 7. 2 7.0 7.6 7.3

Virginia Pine 11 5.3 5.3 5.8 60
:

I
i

* Based on 4 replicates per cover type per date sampled, except Jurie,1981.

** Due to flooding, June data based on 2 replicates in the Sycamore-Boxelder
cover type.

J

.
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e conductivity

Soil conductivity values, indicative of soil salinity, were

generally lowest in April and June and highest in September (Table 3.1-22).

Recorded conductivity values were within the range of negligible effects on

vegetation. The effects of salts on vegetation often are evaluated on the

basis of electrical conduc tivity of an aqueous solution of soil. Salt

solutions with conductivity values of 0 to 2,000 micrombos per centimeter

(timhos/cm) usually have little or no effects on plants (Figure 3-4); 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 mic romhos/cm, only salt-tolerant species yield satisfactorily

(Richards 1954). As shown in Table 3.1-22, the highest mean electrical

conductivity value for cover types sampled through the sampling year was 1,453
micromhos/cm in the oak-maple type. This is still below values that might be

harmful to crop or native plant species. Data collected to date indicate that

baseline salinity levels are in the range reported as having a neglible effect

on vegetation production.

o Cation Exchange Capacity and Base Saturation

Soils associated with the maple-basswood, oak-maple, chinkapin oak,
and walnut-hickory-buckeye cover types again exhibited the highest cation

exchange values (Table 3.1-23). Base saturation values were lowest in April

and June (Table 3.1-24).

3.1.3 Vegetation Stress Survey, 1980-1981 Sampling Period

June 1981 CIR photography revealed 210 discrete areas of vegetation
stress (Figure 3-1). The 102 areas that were less than 5 acres in extent are
listed by cover type and location in Table 3.1-25. These small areas

consisted of several individuals or small stands that were moderately to

,

O
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Table 3.1-22

Mean Values * for Soil Conductivity (puhos/cm) for Each Vegetation
Cover Type, 1980-1981

1980 1981
i Cover Type Code Sep Oct Apr Jun

Maple-Basswood 01 903 653 380 366

Oak-Maple 02 1,453 594 293 320
1 1

Chinkapin Oak 03 830 530 308 206 i

'

Red Pine 04 731 406 158 176
i

Sycamore-Boxelder 05 1,045 806 216 209**

Oak-Hickory 06 935 769 334 280

Walnut-Hickory-Buckeye 09 1,103 693 162 215

i Virginia Pine 11 233 195 133 167

* Based on 4 replicates per cover type per date sampled, except June,1981.

Due to flooding, June data based on 2 replicates in the Sycamore-Boxelder**
! cover type.

.
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CR0P PLANT RESPONSE TO SALINITY *

-
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CONDUCTIVITY OF SATURATION EXTRACT (Micromhos/cm at 25'C)

*A. Negitgtble Effects on fields
B. Restricted Yields of Only very Sensitive Crops

- C. Restricted vields of Many Crops
D. Restricted fields of All but Tolerant Crops
E. , Satisfactory field of Only a few very Tolerant Crops

.

Figure 3-4. Relation of the Percent Salt in Soil to Electrical Conductivity
of the Saturation Extract to Crop Response in the Conductivity
Ranges
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Table 3.1-23

Mean Values * for Soil Cation Exchange Capacity (meq/100g)
for Each Vegetation Cover Type, 1980-1981

.

1980 1981
Ccve'r Type Code Sep Oct Apr Jun

Maple-Basswood 01 54.6 49.0 63.6 64.2

Oak-Maple 02 47.4 41.0 46.4 48.2

Chinkapin Oak 03 57.2 48.7 55.3 56.9

R:d Pine 04 25.6 27.9 28.8 28.2

Sycamore-Boxelder 05 29.4 26.9 23.9 44.1**

Oak-Hickory 06 33.9 41.5 49.6 37.9

Walnut-Hickory-Buckeye 09 39.8 46.9 50.6 53.9

Virginia Pine 11 22.0 27.3 28.8 27.0

* Based on 4 replicates per cover type per date sampled, except June,1981.

** Due to flooding, June data based on 2 replicates in the Sycamore-Boxelder
cover type. <

,
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Table 3.1-24-
;

Mean Values * for Base Saturation (%) for Each
Vegetation Cover Type, 1980-1981

1980 1981
Cover Type Code Sep Oct Apr Jun

Maple-Ba sswood 01 92.0 102.3 62.9 75.4

Oak-Maple 02 91.5 92.1 67.8 70.1

Chinkapin Oak 03 85.2 101.8 75.7 74.0

Red Pine 04 95.7 107.8 62.3 56.4
~

Sycamore-Boxelder 05 131.5 174.5 89.7 35. 9* *

Oak-Hickory 06 185.2 120.2 75.2- 121.8

I Walnut-Hickory-Buckeye 09 119.2 100.5 79.4 69.8

Virginia Pine 11 84.9 77.7 54.8 29.4

* Based on 4 replicates per cover type per date sampled, except June,1981.

** Due to flooding, June data based on 2 replicates in the Sycamore-Boxelder
cover type.

,

O
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Tchle 3.1-25i

|

|

| Cover Type, Location, and Causal Agent of Vegetation Stress Areas
Covering Less than 5 Acres, Marble Hill Survey Area, June 1981

|

Cover No. of
Type Stress
Code Location * Areas Species Affected Causal Agent (s) E xtent

9 1B 2 Yellow buckeye; sycamore Leaf blotch, anthracnose Moderate
9 1C 3 Redbud, boxelder, ash; Leaf feeders, especially Moderate

yellow buckeye; black Fascista cercerisella on
locust redbud; leaf blotch;

- locust leaf miner

5 2B 1 Sycamore Anthracnose Moderate

5 38 1 Sycamere Anthracnose Moderate
6 3B 2 Hardwoods **

6 4B 1 Hardwoods "

2 4B 1 Hardwoods **

5 5A 9 Sycamore Anthracnose Severe
1 5B 2 Hardwoods **

7 SC 2 Hardwoods **

9 SC 1 Hardwoods **

6 SC 2 Yellow buckeye Leaf blotch Moderate

2 6A 3 American beech, southern Leaf spots Moderate
red oak, red maple,
white ash, hophornbeam

11 6B 1 Virginia pine **

6 6C 3 Yellow buckeye Leaf blotch Moderate
7 6C 2 Hardwoods **

2 6C 2 Hardwoods **

2 6D 1 Hardwoods **

2 7A . 4 Southern red oak, beech, Leaf spots Moderate
- red maple, sweetgum,

white ash, white oak
2 7B 2 Southern red oak, Leaf spots Moderate

white oak, red maple
1 78 1 Ha rdwoods **

3 8A 1 Oaks Leaf feeders Moderate
11 2 1 Pines **

2 8B 1 Oaks, ash, sweetgum Leaf spots Moderate
5 BC 1 Sycamore Anthracnose Moderate
6 8C 1 Hardwoods **

2 8D 1 Hardwoods **

2 9A 1 Southern red oak, Leaf spots Moderate
3 9B 3 Daks, ash; Leaf feeders; Moderate

yellow buckeye leaf blotch
2 9B 2 Yellow buckeye Leaf blotch Moderate
5 9B 5 Sycamore Anthracnose Severe

Keyed to location grid on vegetation cover type map (Figure 3-1).*

** Yegetation appeared stressed in CIR photos but causal agents not detemined due to
inaccessibility of locations.

.

*
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Tchla 3.1-25 (C:ntinued)
.

Cover Type, Location, and Causal Agent of Vegetation Stress Areas
Covering Less than 5 Acres, Marble Hill Survey Area, June 1981

Cover No. of
Type Stress
Code Location * Areas Species Affected Causal Agent (s) Extent

6 9C 1 Yellow buckeye Leaf blotch Severe
2 90 2 Oaks; yellow buckeye Leaf feeders; Moderate

leaf blotch

11 104 1 Hardwoods **

2. 10B 7 Oaks, maples; Lea' feeders, leaf Moderate
yellow buckeye spots; leaf blotch

3 10B 1 Oaks Leaf feeders Moderate
11 10B 1 Virginia pine Windthrow Moderate
13 10B 1 Southern red oak, Leaf spots Moderate

white oak
4 IOC 1 Red pine . General decline Severe

,

2 11A 3 Oaks, sweetgum, Leaf spots Moderate
red maple

2 11B 8 Daks, sweetgum, Leaf spots Moderate
red maple, white ash,
elms.

7 11B 1 Sycamore Anthracnose Moderate
16 11C 2 Daks; black locust Leaf spots; locust Moderate

leaf miner
2 11C 7 Oaks; black locust Leaf spots; locust Moderate

leaf miner
5 11C 1 Sycamore Anthracnose Moderate

2 12A 1 Oaks, beech, maple Leaf spots Moderate
2 128 1 Oaks, hophornbeam, Leaf spots Moderate

sweetgum ~

Keyed to location grid on vegetation cover type map (Figure 3-1).*

** Vegetatior, appeared stressed in CIR photos but causal agents net determined due to
inaccessibility of locations.

.

.
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i aaverely affected by the various stress agents. Extensive rainfall in the
,

| spring and early sunener of 1981 led to widespread occurrence of fungal and |

brcterial diseases during the survey period. The extent of these infestations
made it infeasible to record less than moderate infestations or scattered
individuals.

|

- The majority of the stress areas less than 5 acres in size were

produced by natural causal agents especially leaf blotch (Guignardia aesculi),

on buckeyes, anthracnose (Gnomonia platani) on sycamore, and various leaf spot
diseases on oak, beech, maple, and ash. Some leaf feeders were present, with

Fescista cercerisella infestations noted on redbud. Locust leaf miner

{ (Chalepus dorsalis), which has caused widespread infestations on black locust

; in previous years, was observed only in sca;.tered areas and most occurrences
ccused only minor stress. The severe stress of previous years, while not t

3

'

killing the black locust trees, has apparently left them susceptible to other
stress agents, and locust borers (Megacy11ene robiniae) are becoming a problem
on some trees.

Stress areas greater than or equal to 5 acres are summarized in

Table 3.1-26. Causal agents and affected species were similar to those in the

smaller stress areas. Fungal diseases again were the primary stress agents.
Sycamores are widely distributed throughout the lowlands and stream banks of
the study area, and most appeared to be infested to some extent with

enthracnose. This disease, caused by the fungus Gnomonia platani, causes
young syc amore leaves to turn brown and die, looking as if hit by late frost
(Wastcott 1971). Later in the season, infected leaves have irregular brown ;

pitches s'ong the veins. In severe infestations, sycamores may be nearly |

|dafoliated and small twigs killed. Severe defoliation of sycamores in the
'study area was limited to scattered individuals.

Leaf blotch infestations on buckeye also were widespread. This'

Ifungal disease produces irregular reddish-brown blotches with narrow, j

yellowish margins on the leaves (Carter 1964). Most of the study area had I
1'

olight infestations characterized by small blotches confined to interveinal or
'

;
,
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| Tablo 3.1-26 l
i

Cover Type, Location, and Causal Agent of Vegetation Stress Areas
| Greater Than or Equal to 5 Acres, Marble Hill Survey Area, June 1981
<

Cover No. ofj
Type Stress
Code Location * Areas Species Affected Causal Agent (s) Extent

4

2 13 2 cake Leaf spots Moderate
,

] 9 15 3 Redbud, bonelder, ash; Leaf feeders, especially Moderate

'j yellow buckeye; black Fascista cercerisella on
locust redbud; leaf blotch; Moderate

locust leaf miner,
3 .

locust borer
9 1C 3 Redbud, bonelder; Leaf feeders; leaf Moderate

,

yellow buckeye; black blotch; locust leaf

locust; aycamore miner, locust borer;
anthracnose

5- IC 1 Sycamore Anthracnose Moderate
J

9 25 3 Sycamore; black Anthracnose; locust Moderate
locust; redbud, leaf miner; leaf

banalder, ash feed ers
5,6 2C,2D 7 Black locust, American Stress from previous Moderate

ela, black cherry flooding, Dutch ela'

disease, borers -

,

5 3A 2 Sycamore Anthracnose Moderate
6 38 1 Bardwoods **

2 38 1 Bardwoods **

i 16 4A 2 American beech Imaf spots Moderate
1 9 4A 2 Sycamore Anthraenose Moderate

6 45 1 Black locust; locust leaf miner; Moderate
,

|
yellow buckeye leaf blotch

5.2,9 4C 6 Sycamore Anthracnose Severe*

5 5A 1 Sycamore Anthracnose Moderate
1 58 1 Sycamore Anthracnose Moderate.

! 5,9 5C 3 Sycamre Anthracnose Severe
1 6 5C 1 Eardwoods **
i

) 5 6A 1 Sycamore Anthracnose Moderate

| 16 6A 1 Sassafras yire Moderate
16 6A 3 Southern red oak, 14af spots Moderate

red maple, white ash
,

3 68 1 Bardwoods **
<

2 6B 2 Bardwoode **

1 65 3 Bardwoods **

5 6B 1 Sycamore Anthracnose Moderate
.

5,6 6C 1 Sycamore Anthracnose Moderate-

1 2 6C 2 Yellow buckeye 14af blotch Moderate
2 6D 2 Sycamore Anthracnose Moderate

i
1 16 7A 1 Oake; sycamore 14sf spots; anthracnose Moderate

16 75 2 Oaks, maple, white Leaf spots Moderate
! ash

1 75 1 Yellow buckeye Leaf blotch Moderate
J 6 7C 2 Bardwoods **

* Eayed to location grid on vegetation cover type asp (Figure 3-1).
** Vegetation appeared stressed en CIR photos but causal agents not determined due

to inaccessibility of locations.
~ ,

l
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Tabla 3.1-26 (C2ntinusd)

Cover Type, Location, and Causal Agent of Vegetation Stress Areas
Greater Than or Equal to 5 Acres, Marble Hill Survey Area, June 1981

1

h

Cover No. of
Type Stress

i Code Location * Areas Species Affected Causal Agent (s) Extent

| 5,6 7C 1 Syc esore Anthraenose Moderate
2,3 8A 1 Yellow buckeye Imaf blotch Severe

,

2,3,11 8B 1 Yellow buckeye; Leaf blotch; anthracoose Severe
- sycamore

9 8B 1 Bardwoods **

j 6 BC 5 Yellow buckeye Leaf blotch Moderate
( 9 8D 3 Caks; yellow buckeye Leaf spots; leaf blotch Moderate

2 98 3 Daks; yellow buckeye Leaf feeders and leaf Moderate
spots; leaf blotch

j 7 95 1 Sycasore Anthracnose Moderate
! 3 98 1 Oaks, white ash; Leaf feeders; Moderate

yellow buckeye leaf blotchi

2 98 1 Sycamore; yellow buckeye Anthracnose; leaf blotch Severe
5 9C 1 Sycamore Anthracnose Moderate
2 9C 3 Daks; yellow buckeye Leaf spots; leaf blotch Moderate2

]
5,6 9D 3 Syca m re Anthracnose Moderate

; 9 9D 3 Eastern redcedar Fire Moderate
a

2 108 1 Black locust; oaks; Locust leaf miner; leaf Moderate
*,

American ela spots; Dutch ela disease !

5 10C 1 Sycamre Anthracnose Moderate;

| 16 11A 1 Oaks, sweetgun, red leaf spots Moderate
unple, massafras

7 11A 1 Sycamore Anthraenose Moderate
16 115 4 Southern red oak, Leaf spots Moderate

white oak, ela,
sassafras

1 lle. 3 Bardwoods **

2 11C 1 Sycamore Anthracnose Moderate
3 11C 1 Sycamore Anthraenose Moderate
5 11C 1 Sycam re Anthracnose Moderate

i

16 12A 1 Oaks Leaf spots Moderate'

16 12B 1 Oaks Leaf spots Moderate
2 12C 1 Sycamore Anthracnose Moderate

i

* Keyed to location grid on vegetation cover type map (Figure 3-1).
** Vegetation appeared stressed on CIE photos but causal agents not determined due

| to inaccessibility of locations.

i
!

!

;

.,
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marginal tissue of the leaves. Some areas had severe infestations in which
the dark blotches covered the leaf surface. Subsequent yellowing and early
senescence is expected in these areas. Generally, fungus infestations appear
more severe and widespread than those observed in 1980.

Vegetation stress in the immediate vicinity of the Marble Hill

construction area was mainly due to leaf blotch, anthracnose, and other leaf

spots. Minor damage to oaks, ash, and maples from leaf feeders was also

observed. The general decline of red pines is continuing, and damage to

Virginia pines, apparently from windthrow, was noted. Locust leaf miner

caused little stress during the 1981 survey.

<

\
'

.
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' 3.2 Five-Year Sununary (1976-1981)

The Marble Hill remote sensing and ground truth program. was
~

initiated to provide a baseline for assessing potential vegetation stress due

to operation of cooling towers at the Marble Hill Nuclear Generating Station..

!

The extent of the study area was based on predicted directions of cooling
'

towe'r drift. Estimates of drift transport, concentration, and deposition were

derived through a combination of published mathematical models described in
,

'

the Marble Hill Environmental Report (PSI 1976). Maximum drift deposition is

: expected to occur to the north and northeast of the cooling towers as a result

of predominant wind flow toward these directions, with peak depositionj

expected 200 meters north-northeast of the towers. Based on these estimates,

the greatest portion of the study area is north of the site and includes both

the Indiana and Kentucky sides of the Ohio River.

I

In fulfilling the objective of ascertaining and documenting

existing vegetation cover types and soil chemistry in the vicinity of the

] Marble Hill Nuclear Generating Station, permanent sample plots were
I established in the major cover types. Although 15 land use/ land cover types
'

are delineated in the study area (see Figure 3-1 in pocket), four of the

categories are land use rather than vegetation types (e.g. residential,

industrial, water, cemetery). Two of the types, cropland and unimproved

pasture (old fields), are compositionally variable, with cropland essentially
representing cultivated monocultures and unimproved pasture including various
successional stages from grassland and weeds to pioneer tree and shrub

species. The remaining nine cover types represent the major vegetation cover
of the area or were considered sensitive to impacts from cooling tower drift.

Selection of representative sample plot locations within these nine types was
based on species composition (particularly overstory composition), topography
(including slope, aspect, and position), and location within the area.

$

; potentially affected by cooling tower drift.

+ s

To ascertain and document existing vegetation stress in the;

; vicinity of the Marble Hill Nuclear Generating Station, color infrared aerial

photographs are taken of the study area annually, apparent vegetation stress

i

!
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areas identified, and causal agents determined through ground truthing. This
i documentation of. common stress agents, patterns of infestation, and vegetation

species affected provides background information on types and extent of stress
occurring in the study area prior to station operation.

!

The remote sensing and ground truth program at Marble Hill Nuclear
Generating Station has provided yearly documentation of vegetation and soil
condi~tions in the study area since its inception in 1976. Following the

1980-1981 sampling program, this information was examined for trends and
expected results. These determinations and pertinent information from

literature are presented as an integrated 5 year summary of the program and
study area. Emphasis is placed on describing the eight cover types currently
sampled, plus generalization of the orchard cover type which is no longer

- sampled. Cover type descriptions are not limited to data from the permanent
plots, but depict characteristics of each cover type as a whole.

:,

| 3.2.1 Regional Setting

!

i The location of the Marble Hill site on the Ohio River in
i southeastern Indiana places it in a transition area, in terms of both

vegetation and geology. The area is at the southern boundary of glacial
,

activity. Although covered by Illinoian drift, it was not reached by later
glaciers, so glacial deposit layers are thin (Braun 1950). Most areas of

.

,

Illinoian drift are flat uplands that contrast with the steep slopes and river
bluffs along the larger streams that dissect the region. Both the upland

flats and the dissected areas are characterized by vegetation cover types thati

are ' more closely related to southern forests typical of geologically older
areas than to the beech-maple forests of the younger, more glaciated land to'

the north.

t

Vegetationally, the Marble Hill study area is part of the Western
'fMesophytic Forest region of the Deciduous Forest Formation of Eastern North

America (Braun 1950). Forest communities in this region are not characterized
I

by a single climax type, and as many as 10 to 20 species may share the crown i
,

| cover (Lindsey 1966). Many plant species found in the study area are at the
i limits of their current range. Two of them, Virginia pine and yellow buckeye,
|
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i

which are at the northwestern limits of their natural range, are listed as

sp cial concern, rare and/or restricted by the Indiana Department of Natural

R2 sources (1979). Not only has glaciation affected species dispersal, but the
Ohio River has altered vegetation ranges by providing a natural plant

cigration corridor for dispersing both southern lowland and mixed mesophytic
upland species to this area.

.

The predominately calcareous bedrock of the area (PSI 1976)

provides an ideal habitat for many calciphytes, including blue ash, chinkapin
ork, and bladdernut (Staphylea trifolia). The three distinct physiographic

areas on the Marble Hill site upland, river bluff, and valley bottom (PSI

1976) - are typical of the region and provide varied habitats that increase

sp:cies diversity. Further, agricultural clearing and selective logging have

sitered successional stages, introduced new species, and reduced the extent of
previously dominant species and cover types. Thus, the vegetation of the

region is a mosaic of cover types reflecting underlying rock formations and
topography, as well as present and historical land uses.

3.2.2 Cover Type Descriptions

Vegetation cover types of the Marble Hill study area generally can
be grouped according to the physiographic positions they occupy - uplands,
river bluffs and slopes, or valley bottomlands. The two cover types notably;

not restricted by physiographic position are cropland and pasture, which

occupy all but the steepest slopes and river bluffs. Although they are the;

most extensive vegetation cover types and commercially important land uses,
cultivated fields and pastures are primarily monocultures and may change
yearly through crop rotation. These variable and intensively managed cover

types are not sampled by permanent plots.

Upland Flats. Forest cover types of the upland flats are

prsdominately hardwoods, although scattered planted and naturally occurring
pine stands and pine-hardwood mixtures occur throughout. Two pine cover types
are sam' pled on the Marble Hill site, red pine and Virginia pine, Both pine
typesaresmal5standsthatarebeinginvadedbyhardwoodspecies.

.
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The hardwoods that occupy the upland flats are mixed forest

communities that can withstand poor drainage conditions accentuated by

impervious soils and little relief. Depending on the developmental stage,
these forests are dominated by sweetgum, beech, pin oak (Quercus palustris),
white oak (q. alba), southern red oak (h falcata), red maple (Acer rubrum),
and elms (Ulmus spp.) (Braun 1950). Sugar maple conunonly is not part of this

community except in transitional bands between the flats and the steeper

slopes (Braun 1950). This upland hardwoods cover type is more common farther
from the slopes and valleys of the Ohio River. During the extensive

information search and ground truthing conducted for this summary report,
stands of upland hardwoods were delineated within the study area. Permanent

plots will be established at a representative site during the 1981-1982

| sampling period to sample this cover type.
4

River bluffs and slopes. Slope position, aspect, rock outcrops,

and previous logging practices affect forest development along the slopes and
bluffs of the study area major streams, especially the Ohio River. As is

characteristic of the Western Mesophytic forests, no single vegetation type or
species dominates. Five cover types sampled by permanent plots are components'

of this physiographic area: maple-basswood , oak-maple , walnut-hickory-buckeye ,'

oak-ash-maple, and chinkapin oak. Along the rocky upper slopes, where
i

man-caused disturbance often is evident, chinkapin oak forests are common. On

rich, moist sites of the middle and lower slopes, maple-basswood forests

| similar to the mixed mesophytic woodlands of eastern Kentucky develop. Mixed
mesophytic communities in this part of southeastern Indiana are limited in

extent and closely dependent on favorable habitat conditions (Braun 1950).

White basswood (Tilia heterophylla) and yellow buckeye (Aesculus octandra),
| which are the most characteristic trees of the eastern mixed mesophytic
l

forests, are less common in this transitional region, and oaks become

increasingly dominant. Cover types like maple-basswood, oak-maple, and
,

c
walnut-hickory-buckeye , have some of the component species of the mixed

mesophytic communities, yet are also. similar to the oak-ash-maple forests on
J

the drier slopes and bluffs of this region and the oak-hickory cover types i

'

1

; that dominate farther west.
!

I
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Valley bottomlands. Valley bottom sites, which include floodplains

and upper and lower terraces, contain trees subject to frequent flooding as

] wall as less water tolerant lowland species. Because of agriculture ,

woodlands are not extensive, and often are limited to a streamside band of

trees. Typical species include sycamore, silver maple (Acer saccharinum),
cottonwood (Populus deltoides), boxelder, hackberry (Celtis occidentalis),

yellow poplar, black willow (Salix nigra), white ash, and elms. The

sycamore-boxelder cover type, sampled by permanent plots, contains several of
these bottomland species.

!

Both vegetation and soils characteristics are important in cover

type descriptions. Data for the eight cover types sampled over the past five1

| yects are summarized and discussed in the following vegetation and soils

j sections.
1

3.2.2.1 Vegetation,

e Maple-Basswood

The maple-basswood cover type is the most typical mixed masophytic
forest sampled in the study area. The steep, ravine slopes with fertile,

moist, well-drained soils provide an ideal habitat for sugar maple, which is

the predominant canopy species (Table 3.2-1). This species and basswood,

which ranks second in import anc e in this cover type, are typical mixed

mesophytic trees. Basswood is fairly sensitive to differences in microclimate

as influenced by topography, aspect, and soil moisture (Fowells 1965). The

large size of many of the ' basswoods and the presence of other indicator
i species in the understory (e.g. , spicebush and pawpaw) are further evidence of
i the rich, fertile site occupied by this cover type. The easterly exposure and
J
! danse canopy cover help retain soil moisture even during dry periods, and the
4

i steep slope eliminates drainage problems. Besides black walnut and white ash,

! elms and blue ash are also minor canopy components.

The maple-basswood cover type is a stable forest, typical of a
n

climax situation. There has been little change in species composition over.

.

T
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Table 3.2-1

Importance Values and Ranking of Tree St-atum for Each Cover Type .

.

1977 1978 1979 1980 1981
Impt. Impt. Impt. Impt. Impt. 1

Common Name Value Rank Value Rank Value Rank Value Rank Value Rank
~

Maple-Basswood

Sugar maple 75 1 82 1 74 1 83 1 83 1
White ash 22 4 14 4 20 4 24 4 24 4

~

Black walnut 29 3 32 3 29 3 32 3 32 3
Basswood 56 2 61 2 58 2 61 2 61 2

Oak-Maple'

Y Sugar maple 50 1 50 1 58 1 71 1 56 1
y: Flowering dogwood 13 4 11 4 13 5 17 5 20 5

White ash 28 3 28 3 28 4 36 3 39 3
Eastern redcedar 11 5 11 4 12 6 16 6 - -

Black cherry 28 3 29 2 31 3 24 4 38 4
Chinkapin oak 29 2 28 3 - - - - - -

Northern red oak 28 3 28 3 29 2 37 2 47 2

Chinkapin Oak

Sugar maple 10 5 12 6 11 6 12 6 13 5' White ash 39 2 39 2 38 2 43 2 50 2Blue ash 10 5 15 4 14 4 14 4 - -

Eastern redcedar 30 3 34 3 32 3 33 3 35 3Chinkapin oak 66 1 72 1 71 1 73 1 75 1
Northern red oak 11 4 13 5 12 5 13 5 14 4Slippery elm 10 5 12 6 12 5 12 6 13 5

_ _ - - _ _-.



- _ _ _ _ . . _ . _ _ . . _ . _ _ . _ _ , ._- __- . . _ . _ _ _ _ - . - - _ - _ _ . . - _- . . --. . . __ . .-

Table 3.2-1 (cent'd.)
,

importance Values and Ranking of Tree Strata for Each Cover Type,

*

.

1977 1978 1979 1980 1981
Impt. Impt. Impt. Impt. Impt.

Common Name Value Rank Value Rank Value Rank Value Rank Value Rank

Red Pine

White ash 14 4 20 4 19 4 26 4 27 4
Yellow poplar 17 3 24 3 24 3 33 3 34 3
Red pine 95 1 78 1 67 1 87 1 85 1

White pine 36 2 41 2 41 2 55 2 53 2

Sycamore-Boxelder

Boxelder 16 4 15 5 15 6 16 4 16 4
Y Flowering 17 3 17 3 17 4 25 2 17 3,

U Black walnut 24 2 23 2 24 2 23 3 23 2
Wycamore 88 1 91 1 90 1 83 1 90 1
Black cherry 15 5 15 5 15 6 15 5 15 5,

Basswood 16 4 16 4 16 5 16 4 17 3
American elm 24 2 23 2 23 3 23 3 23 2

!

Oak-Hickory

Yellow buckeye 28 3 25 3 31 3 37 3 34 3
; Catalpa 20 4 19 4 21 4 24 5 22 5

White ash 13 5 12 5 14 5 25 4 28 4
Blue ash 62 1 59 1 61 1 50 1 56 1

Northern red oak 42 2 41 2 44 2 48 2 46 2
American elm 12 6 12 5 13 6 17 6 15 6

.

.
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Table 3.2-1 (cont'd.)

Importance Values and Ranking of Tree Strata for Each Cover Type -

.

1977 1978 1979 1980 1981
Impt. Impt. Impt. Impt. Impt.

Common Name Value Rank Value Rank Value Rank Value Rank Value Rank

,

Walnut-Hickory Buckeye
1

Yellow buckeye 37 3 33 2 31 3 40 4 40 4

Shagbark hickory 41 1 37 1 38 1 45 1 44 1

Eastern redbud 15 5 12 4 11 6 17 5 17 5

White ash 24 4 20 3 20 4 41 3 43 2

Blue ash 14 6 12 4 10 7 - - - -

Black walnut 40 2 37 1 35 2 42 2 41 3
3

American elm 15 5 12 4 12 5 16 6 16 6

$ Virginia Pine

| Eastern redbud 23 4 42 2 16 4 - - - -

Flowering dogwood 27 2 17 4 43 2 - - - -
'

Persimmon 12 5 - - - - - - - -

27 2 52 2White ash - - - -
.

- -

Eastern redcedar 27 2 19 3 19 3 26 3 - -

Yellow poplar 26 3 15 5 15 5 - - - -

Virginia pine 73 1 106 1 106 1 148 1 148 1

.

|
*

:

1

i

*
I
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the past five years. Although not in a stage of rapid growth, this forest
2ctcnd essentially is healthy with a net inc rease in basal area of 1.3 m /ha

in the tree atrata on the sample plots (Table 3.2-2).

As is typical of a mature forest, understory vegetation is sparse.
No saplings have been recorded on the plots (Table 3.2-3), although buckeye
and sugar neple saplings are scattered throughout the cover type. Pawpaw is

thm most important shrub species, followed by spicebush and sugar maple (Table
3.2-4).

Spring ephemerals make up an important portion of the ground cover
en this site. During spring, the sparse and immature foliage in the tree
cenopy allows growth of large populations of spring ephemerals. Over the five

yects of sampling, highest herbaceous cover has consistently been in April
(sse Figure 3-3). Seven species listed in Table 3.2-5 were present only in
April. As shown in the list of important species in Table 3.2-6, all but two
of the taxa are separated into those species important in April and those
important in the June through October periods. Wild ginger and sugar maple
are the only species consistently important across all seasons. In addition

to wild ginger and sugar maple, species that have been recorded as important
taxa for more than one year include spring beauty, cut-leaved toothwort,
dutchman's breeches, harbinger-of-spring, white snakeroot, white ash, lopseed,
clearweed, and elm.

The maple-basswood cover type is sensitive to disturbance. The

steep slopes and sparse ground cover inc rease the potential for erosion and
waahing of litter and topsoil. Removal of trees from the canopy would alter
the species composition and density of this climax-stage woodland. Except for
those areas cleared for construction, the Marble Hill project has had little
effect on the onsite portion of this cover type. Inc reased runoff noted in
1981 is restricted to existing drainageways at this time, but the sensitivity
of this cover type warrants continued monitoring of any further increases.

-

.
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Table 3.2-2

Comparison of Total Basal Areas for the Tree Stratum of
Each Vegetation Cover Type

i

Total Basal Area (m2/ta) Net Change
Cover Type 1977 1978 1979 1980 1981 1977-1981

Maple-Basswood 33.4 33.3 33.9 34.3 34.7 + 1.3
4

! Oak-Maple 30.9 31.6 28.6 35.5 23.8 - 7.1

Chinkapin Oak 20.2 20.5 21.4 23.2 23.7 + 3.5
,

Red Pine 31.1 34.3 30.5 31.0 28.8 - 2.3

Sycamore-Boxelder 43.1 50.3 48.5 52.8 50.0 + 6.9

Oak-Hickory 35.6 36.2 36.3 38.9 38.7 + 3.14

Walnut-Hickory-Buckeye 29.6 31.1 31.3 33.9 34.6 + 5.0

Virginia Pine 20.5 28.3 28.0 44.3* 44.4 +23.9

* Major increase in basal area in 19P0 due to relocation of plots.

f

,

9
9
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Table 3.2-3

Comparison of Total Basal Areas for the Sapling Stratum of
Each Vegetation Cover Type

2Total Basal Area (m /ta) Net Change
Cover Type 1977 1978 1979 1980 1981 1977-1981

Maple-Basswood - - - - - -

Oak-Maple 1.8 2.4 1.3 1.5 1.6 - 0.2

Chinkapin Oak 0.8 0.5 0.5 0.1 0.3 - 0.5

R:d Pine - - - - - -

Sycamore-Boxelder 1.7 1.3 1.3 0.1 0.5 - 1.2

Oak-Hickory - - - - - -

Walnut-Hickory-Buckeye 0. 6 1.4 1.1 + 0.5- -

Virginia Pine 5.4 0.4 0.6 3.4* 2.9 - 2.5

__

* Change in basal area in 1980 due to relocation of plots.

I

1

)

.
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Table 3.2-4;

Major Shrub Species for Each Vegetation Cover Type
:

Cover Type Scientific Name Common Name'

Maple-Basswood Acer saccharum Sugar maple
Asimina triloba Pawpaw

j Lindera benzoin Spicebush

I Oak-Maple Acer saccharum Sugar maple
Cornus florida Flowering dogwood;

] Ostrya virginiana Hophornbeam
4 Ulmus rubra Slippery elm

) Chinkapin Oak Celtis occidentalis Hackberry
4 Fraxinus quadrangulata Blue ash
,I Juniperus virginiana Eastern redcedar

Rhus aromatica Fragrant sumac
Ulmus rubra Slippery elm
Xanthoxylem americanum Prickly-ash

Red Pine Acer saccharum Sugar maple
Cercis canadensis Eastern redbud
Cornus florida Flowering dogwood
Fraxinus americana White ash
Prunus serotina Black cherry
Quercus muchlenbergii Chinkapin oak
Quercus rubra Northern red oak
Rubus phoenicolasius Wineberry
Sassafras albidum Sassafras

Sycamore-Boxelder Acer negundo Boxelder
Lindera benzoin Spicebush
Ulmus americana American elm

Oak-Hickory Cercis canadensis Eastern redbud
Cornus priceae Miss Price's dogwood
Symphoricarpos orbiculatus Coralberry
Ulmus americana American elm

Walnut-Hickory-Buckeye Acer negundo Boxelder
Acer saccharum Sugar maple
Asimina triloba Pawpaw {Fraxinus americana White ash
Fraxinus quadrangulata Blue ash
Lindera benzoin Spicebush. .

Virginia Pine Cornus florida Flowering dogwood
Prunus serotina Black cherry
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Tabis 3.2-5

Importance Values for Herbaceous Stratum, Maple-Basswood Cover Type, 1976'-1981
.

k

1976 _ 1977 '1978 1979 1980 1981

Scientific Name Seg g Ag g g Oct g M 5eg g Apr M 5eg g AE Jun Se2 Og g Jun u

3Acer rubrum - - - - - - - - - - - - - - - - - - -

Acer saccharum 20* 27** 10 28* 34* 57* 16* 28* 24* 26* 11 20* 33* 25* 6 31* 6 28* 3 23*
3 33 5 2Aesculus octandra 4 4 7 12 - - - - - -- -- - -

3Aesculus sp. - - - - - - - - - - - - - - - - - - -

Anemone 11a
t halictroides 6 - - - - - - - - - - - - - - - - -- -

3 5 6 5 3 5 83 10 - - - - - -Arisaema atrorubens -- -- -

Asarum canadense 38* 46* 9 47* 46* 80* 23* 36* 49* 53* 32* 41* 53* 72* 18* 50* 78* 81* 34* 49*
6 8 3 67 5 - - - - 5 - -3Asimina triloba 4 4 --- -

5Boehmeria cylindrica - - - - - - - -- - - - - - - - - - -

54Carya cordiformis - - - - - - - - - - - -- - -- - -

6 - - - - - 2 19 - - - -Circaea quadrisulcata - - - - - - - -

31* 1126* 54*28*Claytonia virginica - - -- - - - - - -- - -- -

24* -- - - - - - - - - - - - - - 7Y Delphinium tricorne - - -

61* - - 17*4 7 70* 34*92*3 Dentaria laciniata - - - - - - ---- -

19*24*Dicentria cucullaria - - - - - - - - - - - - - - - - --

- - - 21*21*29*Erigenia bulbosa - - - - - - - - -- - -- -

42* 46* 43* 9 48* 47* 50* 5 48* 42* 38* 21* 29* 5 29*Eupatorium rugosum 43* 53* - --

9 6 5 11 6 6 3 12Fraxinus americana 16* 16* 3 18* 26* 13 3 13 9 15* - -

- - - - - - - - - - - - 4Fraxinus quadrangalata - - - - - - -

39*12Galium apartne - - - - - - - - - - - - - - - - - -

11 38 - - -3Galium boreale -- - - - - - - - - -- -

10 - - - - - - - - - - - -Geum canadense - - - - - - -

3 7 3CTechoma hederacea - - - - - - - - -- - - - - - - -

lupatiens biflora/
3 16*pallida - - - - - - - - - - - - - - - - - -

3 3Lindera benzotn - - - - - - - - - - - - - - - - - -

.

4 25*11 14 15*Matanthemum canadense - -- - - - - - - - - - - - -

33*Monocotyledoneae - - - - - - - - - - - - - - - - -- -

Parthenocissus
5 8 4 5 9 2 13 12 6 18*quinquefoiTa 5 4 6 -- - - - - -

10 7 - - 8 18* 8Phryma leptostachya 29* 8 - - - - - - - - - - -

12 13 14 2 15* 22* 23* 8 27* 33* 5 810Pilea pumila - - -- - - -

_ _ _ _ - _ _ _ _ - - . _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ -
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Table 3.2-5 (Contd)
.

1976 1977 1978 1979 1980 1981.

t A_p_r, Ju!!,M M Ap! Jun, g g g Jun, g g g g g M g g g Oc_t,uScientific Nase

Pinus strobus 4 4 - - - - - - - - - - - - - - - - - -

3 - - - -

Potentilla sp. ' - - - - - - - - - - - - - -

362 --
6 - -

- - -

- - - - - - - - - -

6Ranunculus abortivus - - 2 - -

2 3 - -

6 38 15* - - -

Rhus radicans 9 8 3-

- - - - . - - - - - - - - - - - - . -

Rosa sp.
6 - - -

5 - - - -
- - - - - - - - -

Sanicula trifoliata. 5 5 3
- - - . - - - - - -

4
- - - - - . . .

Sassafras albidum
- - - . - . - - - . - - - - - - - -

4 3Tilia americana -

- - - - - - . - - - - - - - . - - . -

4Tovara virginiana _ 2 .

- - - - - - - - - - - - . - - - -

Trillium sessile
7 8 10 16* 4 344 11 12 10 2 --

Ulmus americana / rubra 22* 12 4 25* 8 13- -

114 5 910 9 4 3 4
--

16*
-

-
- - - -Viola sororia 3 6 4- - - - - - - -

7 - - - . - -

3VToTa sp. - - - - - -

. - - - - - - - - - - - -

YTtTs aestivalis 4 8

te
i

e
* Major species (importance value >15)."

.
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Table 3.2-6

Seasonal Distribution of Important* Herbaceous Species,
Maple-Basswood Cover Type

Sampling Period **
Common Name Apr Jun Sep Oct

Sugar, maple 3 2,3,4,5,6 1,2,3,4 1,2,3,4,5

Wild ginger 3,4,5,6 2,3,4,5,6 1,2,3,4,5 1,2,3,4,5
Spring beauty 2,3,4,5
Cut-leaved toothwort 2,3,4,5,6
Larkspur 6
Dutchman's breeches 5,6
Harbinger-of-spring 2,3,4
White snakeroot 2,3,4, 6 1,2,3,4,5 1,2,3,4,5
White ash 2 1,2 1, 3
Cleavers 6
Jewelweed 6
Canada mayflower 3,4
Monocot 5
Virginia creeper 6
Lopseed 1 5

Clearweed 4,5 4,5 4
Poison ivy 2
Slippery elm 2 1 5
Woolly blue violet 2

* Based on importance values )15.
,

** For purposes of identifying seasonal trends, data have been arranged to show
yearly progression across report years.

1 = 1976
2 = 1977
3 = 1978
4 = 1979
5 = 1980
6 = 1981

l

.

6

!

|

<
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i
e Oak-Maple

4

The oak-maple cover type generally is located upslope from the

maple-basswood cover type. The oak-maple cover type is typical of this

transition region, having some of the component species of the mesophytic
forests and a stronger influence of oaks typical of the oak-hickory forests.

The part of this cover type in which the sample plots are located has been
disturbed in the past, probably from selective timber removal. This is

evidenced by the small number of large trees, especially oaks, and the;

widespread presence of small sugar maples and understory trees (e.g.,
dogwood), which are usually released following disturbance. The presence of

,

'

several large eastern redcedars is additional evidence that the canopy was

j once more open.
!

Slopes, although steep in localized areas, do not show the severe

j relief of the maple-basswood site. Topography and aspect varies, with the

j oak-maple cover type encompassing some flatter uplands as well as the slopes

f approaching valley bottoms. Sugar maple, again, is one of the codominants of

the tree stratum (Table 3.2-1). Northern red oak is the major oak species;

white ash, black cherry, and hickory are minor canopy components. A few beech
, also are scattered thoughout the woodland. Consoon subcanopy species include
!

sugar maple, dogwood, slippery elm, buckeye, and hophornbeam. The net loss in
i basal area shown in Table 3.2-2 reflects the death of three trees within the
'

plots, but is not indicative of the stand as a whole, which is healthy and
viable. Likewise, the loss of one out of five saplings over the past five

years has an undue effect on basal area within the plots (Table 3.2-3)

compared with a negligible impact on the cover type.

Understory vegetation, while not dense, is greater than in the

maple-basswood cover type. Important species in the shrub stratum are many of
the same taxa that are important saplings. Major shrubs include sugar maple,
flowering dogwood, hophornbeam, and slippery elm (Table 3.2-4). h

Greatest herbaceous cover is generally in June (Figure 3-3). Many
'

.

.
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ef the species are present throughout the growing season (Table 3.2-7).
Important herbaceous taxa present for more than one year include sugar maple,
wrod anemone, flowering dogwood, cut-leaved toothwort, Virginia creeper, black
cnckeroot, slippery elm, and woolly blue violet (Table 3.2-8). Large patches

of spring ephemerals, including phlox, larkspur, trout lily, Soloman's seal,
|

cnd mayapple, are scattered throughout the site.

The oak-maple cover type occupies a varied site and tends to be
,

composed of a greater nueber of species, many having less exacting site

raquirements than those in the maple-basswood cover type. It is, in most

locations, a good fertile site with a rich diversity of species. Construction
J
'

effects appear to be minimal, with the exception of increased surface water

j runoff as in the maple-basswood area. Loss of surface litter, as well as

arosion in some areas, was first noticed in the summer of 1980; subsequent
es: ding by PSI of upslope construction areas has somewhat abated the effects.

a

e Chinkapin Oak

The chinkapin oak cover type generally occupies upper slopes and

ridgetops in the study area. These sites are typically drier with shallow

coils and numerous limestone outcrops. The sample plots are located in a

previously disturbed area that probably was a pasture or an old field.

Numerous redcedars are distributed along the ridgetop, and canopy openings
sncourage growth of shade intolerant vegetation. Few large trees exist , and

understory vegetation is dense in many areas. Species diversity is high and

continually changing as succession prcgresses. The south-facing slopes of

this cover type tend to lose soil moisture quickly, and many of the species

prasent are typical dry-site vegetation.

Chinkapin oak predominates the tree stratum of this cover type,

followed in importance by white ash and eastern redcedar (Table 3.2-1). Sugar

maple and northern red oak are minor components of the chinkapin oak cover

type, which typically grades into the oak-maple type farther downslope.

s

.
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Table 3.2-7

Importance Values for Herbaceous Stratum, Oak-Maple Cover Type, 1976-1981- -

.

.

1976 1977 . 1978 1979 1980 1981
Scientiffe Name seg g g gyun, M Uct, g gun _ Seg oc,t, g gyun 5eg Oct Agr yun seg Oct g yun_u

Acer saccharum 23* 25* 22* 18* 21* 12 19* 17* 23* 30* 7 12 23* 34* 6 16* 34* 38* 3 15*
K F Taonia microcarpa 5- - - - - - - - - - - - - - - - - - -

31* 129 28* 6 to 11 7Allium canadense 10 3- -- - - - - - - -

Anemone quinquefolia 618* 26* 38* 31*- - - - - - - - - - - - - - -

Anemone 11a
4 2 1thalictreides 48 2- - - - - - - - - - - - - -

2 3 2Arabis sp. - - - - - - - - - - - - - - - - -

4Ariseama atrorubens - - - - - - - - - - - - - - - - - - -

Asarum canadense 5 16*- - - - - - - - - - - - - - - - - -

32Aster azureus - - - - - - - - - -- - - - - - - -

5 42 7 13 11 9Aster divaricatus - - - - - - - - - - - - -

2Aster sp. - - - - - - - - - - - - - - - - - --

Boehmeria cylindrica 4- - . - - - - - - - - - - - - - - - -,

2y Botrychium virginianum 3 2 6- - - - - - - - - -- - - - - -

2 2Carex sp. - - - - - - - - - - - - - - - - - -,
m Carya cordiformis 2 2 2- - - - - - - - -- - - - - - - -

16*Caryophyllaceae - - - - - - - - - - - - - - - - - - -

2 5 4 7 4cercis canadensis 2 4 2- -- - - - - - - - - -

3Cimicifuga racemosa - - - - - - - - - - - - - - - - - - -

2Circaea quadrisulcata - - - - - - - - - - - - - - - - - - -

7Clematis viorna - - - - - - - - - - - - - - - - - - -

Commelina virginica 1 13- - - - - - - - - - - - - - - - - -

2 13 16* 1 8 13 5 1 8 19* 10 7 7Cornus fiorida 15* 12 14 16* 21* 5 -

12Delphinium tricorne 25* 14- - - - - - - - - - - - - - - - -

33* 226* 28*Dentaria laciniata 23* 8- - - - - - - - - - - - - -

4 4 6Desmodium glutinosum 5- - - - - - - - - - - - - - - -

6 2Dicentra cucu11arta 13 7- - - - - - -- - - - - - - - -

11 3 10 11 11 6Dicotyledoneae 2 2 2 12 19*- - - - - - - - -

Dioscorea quaternata 13 10 4 5 13- - - - - - - - - - - - - - -

14 15*Dioscorea villosa - - - - - - - - - - - - - - - - - -

Elymus virginicus 2 2 4 3 2 5 2 3 2 6 5 3- - - - - - - -

Erf genia bulbosa 38 4- - -- - - - - - - - - - - - - -

3 2Eupatorium sp. 2 3- - - - - - - - - - - - - - - -

Tagus grandifolfa 3- - - - - - - - - - - - - - - - - - -

Fragaria virginiana 2- - - - - - - - - - - - - - - - - - -

13Fraxinus americana 8 7 2 8 9 5 6 9 7 16* 15* 6 3- - - - - -

_ _ _ _ _ _ _ _ _ _ _ - n_-
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Trble 3.2-7 (Csntd)
.

, 1976 _ 1977 1978 1979 1980 1981

Scientific Mame M M M M M M M gun Sep M M M M oct, M dun. sep M M yun u

i

Fraxinus quadrangulata 3 2 6 3 12 6 2 515* 7 2 4 8 2 - - --- -

14 336*Galium aparine - - -- - - - - - - - - - - - - -

3 14 12 3 3 2 411 14Galium boreale 13 13 11 - - - - - -- -

12 9 6 2 514 5 9 813 13Galium circaezans 2 -- -- - - - -

4Galium triflorum - - - - - - - - - - -- - - - - - - -

I 67 4 5 9Geum canadense 6 5 4 5 5 50* 10 8 9 - - - - --

lifFophy11um
appendiculatum 35* 47* 13 - - - - - - - - - - - - - - -- -

2 4 5 3Hystrix atula - - - - - -- -- - - - - - - -

7 118 7 8 1310Jefferson a phylla 5 4 2 7 - -- -- - -- -

3Lilliaceae - - - - - - - - - -- - - - - - - - -

Lindera benzofn 4 - - - - - - - - - - - - - - - - - - -

4Lonicera japonica - - - - - - - - - - - - - - - - - - -

3Monocotyledoneae 4 7 6 4 - - - - - - - - - - -- - - -

5Osmorhiza claytoni - - - - - - - - - - - - -- - - - - -

4 4 6 12 6 4 16*5w Ostrya virginiana - - - - - -- - - - - -

a
o
w Parthenocfssus

7 15* 15* 6 19* 313 16* 10 4 28* 3 6 16* 22*aufnquefolia 7 - -- -

2 1124Phryma leptostachya - - -- - - - - -- - -- - - -

3Ci ea pumila - - - - - - - -- - - - - - - - - - -

9 6 3 4Poaceae - - - - - - - - - - - - - - - -

1Potentilla sp. - - - - - - - - - - - - - - - - - - -

Prunus serotina 8 6 6 7 5 21* 4 5 2 4 8 2 5 4 2 3 17* 4 3-

2 2 2 6 1 34 40*Quercus rubra 2 2 - - - -- - - - --

8 17* 7 4 5 7 5 6 8 21* 4 6 76 8 5Nhus radicans 4 4 - -

6 3 2 3sanguinaria canadensis - - - - - - - - - - - - - - - -
,

31* 26* 9 23* 48* 46* 53* 45* 43* 942* 40* 18* 32*santcula trifoliata 15* 15* - -- -

8 10 15*16*Smilax herbacea 15* 15* 12 3 - - - - - - - - -- - -

| Smilax sp. 4- - - - - - - - - - - - - - - - - - -

TolTdago sp. 3 2- - - - - - - - - - - - - - - - - -

11 8Ste1Jaria pubera - - - - - - - - - - - - - - - - - -

Symphoricarpos
orbiculatus 5 - - - - - - - - - - - - - - - - - - -

i

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table 3.2-7 (Contd)
'

.

. ..

4 1976 1977 1978 1979 1980 1981
Scientific Name seg M g M M M g gyn, Seg M M M 5el M M M Sg M g g
Ulanas rubra 21* 14 11 18* 32* 10 5 23* 17* 22* 5 15* 13 8 13 11 5 15* 10 19
E um prunifolium 3- - - - - - - - - - - - - - - - - - -

Viola eriocarpa 9 2 11- - - - - - - - - - - - - - - - -

viola pensylvanica 2i - - - - - - - - - - - - - - - - - - -

YT6Ti sororta 8 15* 3 5 11 13 19* 12 10 5- - - - - - - - - -

* Major species (importance value J.15).

.
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Table 3.2-8
.

'

Seasonal Distribution of Important* herbaceous Species,
Oak-Maple Cover Type

Sampling Period **
Common Name Apr Jun Sep Oct'

Sugafmaple 2,3 2,3, 5,6 1,2,3,4,5 1, 3,4,54

Wild garlic 2 2

Wood anemone 2,3, 5 4
Wild ginger 5

| Chickweeds 4

| Flowering dogwood 2 1,2, 5 3

Larkspur 4
Cut-leaved toothwort 2,3,4,5
Dicot 6
Wild yam 3
White ash 5 5

Blue ash 3
Cleavers 5

Canadian avens 2
.

Appendaged water leaf 1 1|
i Hophornbeam . 6

Virginia creeper 5 3,4,5 2, 4,5
Black cherry 2, 5

Northern red oak 2
Poison ivy 3, 5
Black snakeroot 4 2,3,4,5,6 1,2,3,4,5 1,2, 4'

Carrion-flower 3 1 1, 4
Slippery elm 2,3,4, 6 1,2,3 3, 5

j Woolly blue violet 5 3

.

! * Based on importance values >15.

: ** For purposes of identifying seasonal trends, data have been arranged to show
yearly progression across report years.

1 = 1976 ,

2 = 1977
1 3 = 1978

4 = 197 9
5 = 1980
6 = 1981

.

D
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1-

I

;

1 Basal area in the tree class, although low due to the small-sized
trees, is steadily increasing (Table 3.2-2). The suppression of eastern

j redcedar from the closing hardwood canopy has already led to the death of one
j redcedar in the sapling class, causing a reduction in basal area within the

! plots (Table 3.2-3). Redcedars in the tree stratum also are being overtopped
; by hardwoods, and their continued decline is expected.
:

1
-

! Limestone outcrops are abundant on this site, and many of the
vegetative species present are typical of high calcium soils. These include

4
' the dominant canopy member, chinkapin oak, as well as blue ash, eastern
4

redcedar, hackberry, and redbud.
!

I

Shrub cover is variable ~ dense in open areas and sparse in heavily
| wooded sections. Many of the species are typical of disturbed sites. Major
i
j shrubs include hackberry, blue ash, eastern redcedar, fragrant sumac, slippery
j elm, and prickly-ash (Table 3.2-4).
i

j Numerous herbaceous species comprise the chinkapin oak cover type
4

; (Table 3.2-9). The most important is Japanese honeysuckle, which thrives in
; areas of high insolation. Highest vegetation cover is generally in June
j (Figure 3-2), although major species are distributed throughout the sampling
4

seasons. Major species recorded for more than one year include wild garlic,'

leather flower, wild yam, white wild licorice, Solomon's seal, black cherry,
; elm-leaved goldenrod, columbo, and wax-leaved meadow rue (Table 3.2-10).
i,

The chinkapin oak cover type is a diverse woodland undergoing
successional change. The vegetation is composed of species that are adaptable
to unfavorable site conditions and have less exacting habitat requirements

1

j than those in the maple-basswood and oak-maple cover types. Construction of
2 the Marble Hill Generating Station does not appear to have affected the

chinkapin oak cover type at this time. ;,

9 e

!,
-

.
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Tcbin 3.2-9

Importance Values for Herbaceous Stratus, Chinkapin Oak Cover Type, 1976-1981'

1976 1977 1978 1979 1980 1 981

Scientific Name Se7g __t_ g LMy M g &~n-~~}eg M Ag M 5eg M M M Seg M AEg
2Acer saccharum - - - - - - - - - - - -- - - - - - -

4Actea rubra - - . - - - - - -- - - - - - - - - -

Actinomeris
3alternifolia 2 - - - - - -- - - - -- - - - - - -

2Agrimonta microcarpa - - - - - - - - - - - - - - - - - - -

616*7 924*Allium canadense -- - -- - - - - -- - - - -

Anemone quinquefolia 5- - - - - - - - . . - - - - - - - - -

2 10 57 2 3 6 2Anemone virginiana - - - - - - - ---- -

Anemonella , ~
18* 311 9thalictroides - - - -- - - - - -- - - - - -

3Arabis laevigata 2 - - - - - - - - - - - - -- - - - -

- - 6 - - - - - - - - -52Aster azureus - - - - - -

2 3 5 9 4 5 92 2Carex sp. - - - -- - - - - - -

tas IeTITs occidentalis 16* 3 5 6 3 5 7 4 - - 5 7 3 4- - - - - -

4 cercis canadensis 3 6 2 1 1 4 3 1 22 - - - - -- - - --

5* Circaea quadrisulcata - - - - - - - - - - - - - - - - - - -

9 315* 29* 5 - -29' 7 4Clematis viorna 2 2 - - - - - -- -

4 10 2Comme 11na virginica - - - - - - - - - - - - - - - - -

2 23cornus riorida - - - - - - - - - - - - -- - - -

3Cynanchum laeve - - - - - - - - - - - - - - - - - - -

14 6 5Delphinim tricorne - - - - - - - - - -- - - - - - -

2Dentaria laciniata 3 - - - - - - - - - - - - - - - -- -

*
<

- - 2 93Dicotyledoneae '5 10 12 10i - - - - - - -- - - -
*

28* 28* 4 10 15* 5Dioscorea villosa 4 29* 15* 5 28* 30* 12 25*-- - - - -,

"-
Diospyros virginiana 3 6 2

'
- - - - - - - - - - - - - - - - -

4 4 5 105Elymus virginicus - - - - - - - - - - -- - - -. ~s

?' Eupatorium rugosum - - - 3 23* 7 3 6 4 6 2- - - - - - - - -
,

3 4 3 5Fraxinus americana 7 6 2 3 3 3 3 2- - - - - - - -

Fraxinus guadranquiata 4 3 5 3 - - 1 5 - - -- - - - - - - - -

Galium circaezans 6 14 - 11 15* 5 9 11 13 5 9 9 12 5 11 18* 9- - -

| ', ! Galim p61osum 13- - - - - - - - - - - - - - - - - - -

Geum canadense 1$* IL' 2 4- - - - - - - - - - - -- - - -
,

'

Helianthus sp. 3 3 4 8 5- - - - - - - - - - - - - - -
*

13Hieracium sp. - - - - - - - - - - - - - - - - - - -
,

Hystrix patula 7 4 - . - - - - - - - - - - - 131 j
- - - -

' - Jeffersonia diphylla 4 5 4- - - 10 6 1 6 5 8 9 - - 10 7- - -

Juniperus virginiana 2 2 5 - 2 5 - - - - - - - - - - - - - -

,

4

/
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Table 3.2-9 (Contd)
.

1

, .

| 1976 1977 1978 1979 1980 1981%

5eg Oc_t, gge tScientific Name 5eg Oct g Jun Seg g g M 5eg Oc_t g J3 5eg Oct g Junu
,

5 3 2Kri la sp. .
raYitea

- - - - - - - - -- - - - - - - -

3- - - - - - - - - - - - - -- - - - - -

5 3tactuca sp. - - - - - - - - - - - - -- - - - -

3Leptostachys sp. - - - - - - - - -- - - - - - - - - -

| Lonicera japonica 21* 30* 31* 13 39* 72* 19* 23* 37* 71* 39* 19* 38* 64* 33* 25* 26* 56* 22* 20*

7Malanthemum canadense - - - - - - - - - - - - - - - - -- -

6 224*Monocotyledoneae - - - - . - - -- - - - - - - - -

52 3 6 5Pahlenbergia sobolifera 5 3 - - - - - - - - - - -- -

Genothero sp. 3 6 10 6 - - - - - - - - - - - - - - - -
i

11 13 64 3Ostrya virginiana 10 9 9 5 - - - . - - -- - - -

4

4 7 2 4 6 94 5 10 1Panicum bosell 6 9 - - - - - -- -

'
5 3. Panicum clandestinum - - - - - - - - - - - - - - - - - -

* Parthenocissus ;

3 6 4 5 1 5 9quinquefolia 3 6 10 5 10
2 2 3 3 1 2 3

~ 109- - - -- -

w Pinus virginiana 3 3 5 2 5 - - - - - -- -

4 Poaceae 5 3 2- - - - - - - - - - - - - - - - -

w
11' Polygonatum biflorum 9 30* 18* 9 18* 8- - - - - - - - -- - - -

9 11Potentilla sp. - - - - - - - - - - - - - -4 - - - -

Prunus serotina 6 7 5 3 7 10 15* 6 10 17* 16* 5 11 15* 2 9 11 6 4-

(uercus muchlenbergif 3 5. - - - - - - - - - - - - - - - - -

7(uercus rubra 8 3 3 7 2 5 9 8 2- - - - - - - - - -

Quercus velutina 3 14 3- - - - - - - - - - - - - - - - -

Ranunculus arbortivus 8- = = . - - - = = = - - - - - - - - -

2 5 2 1 7 5Rhus aromatica 9 9 3 6- - - - - - - - - -

IES radicans 3 1 2 3 3 2 3 3 3 2- - - - - - - - - -

WoSTnta pseudoacacia 17* 21* 7 4 11 3 9 4 5 4 7- - - - - - - - -

Rosa sp. 4 5 3 2 3 5 1 2 2 1 2- - - - - - - - -

NueT11a carollnlensis 2 3 8 13 6- - - - - - - - - - - - - - -3

5Sanguinaria canadensis - - - - - - - - - - - - - - - - - - -

3 5 7Sanicula trifoliata 9 7 8 10 14 10 8 4 11 11- - - - - - -

5f1phium trifolf atum 6- - - - - - - - - - - - - . - - - - -
:
1 .

Sullacina racemosa 21* 10 9- - - - - - - - - - - - - - - - -

5Sosian herbacea 2 3 2 7 5 7 11- - - - - - - - - - - -

- Solidago ulatfo11a 21* 21* 17* 9 13 6 23* 8 12 21* 6 6 11 16* 14 34* 6 7- -
!

7Solidago sp. 2 2 3 12- - - - - - - - - - - - - - -

. Swertia caroliniensis 29* 196 19* 23*- - - - - - - - - - - - - - - -

1

*
<
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Table 3.2-9 (Contd)
.

.

1976 1977 1978 1979 1980 _ 1981
Seg Of Ay Jun 5,eg g Ay g 5eg Oct, ggScientiffc Nase 5eg Oct Ay J_un Seg Det Apr Jun e

_
e

Symphorfcarpos
2 4 33 2orbiculatus 4 4 6 3 6 6 3 - - - - -- --

116 3 3 6Taraxacum officinate - - -- - - -- - - - - - -

Thalictrum diocum/
4 15* 1472 3 16* 14 6 109 10 15*20*revolutum --- -- -

6 7Triosteum aurantf acias - - - - - - - - - . - - - - - - - -

7 9 19* 2 2 6 4 5 5Ulmus rubra 8 5 13 2 12 5 - - - --

24* 143' veratrum sp. - - - - - - - -- ,- - - - - - -

2 1 2112viola sororia -- --- - - - -- - - - -

4 1 25 2 3 3YTETs aestivails 3 3 -- - - -- - -- - -

4 2N rnum prunifotfum - - - - - - - - - - - - - - - - - -

4 5 9 12 5 4Ianthonylum americana - -- - - - - - - - - - - -

.

*ffejor species (Importance value J_15).m
i

N
W

1
2

i
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Table 3.2-10

Seasonal Distribution of Important* Herbaceous Species,
] Chinkapin Oak Cover Type

Sampling Period **
Connon Name Apr Jun Sep Oct

i
^

2 5Wild garlic
Rue anemone 5
Hackberry 1

Leather flower 3 2,3
Wild yam 2,3, 5,6 2,3,4,5

,

White snakeroot 2
White wild licorice 2 5

'

Canadian avens 1

Japanese honeysuckle 2,3,4,5,6 3,4,5,6 1,2,3,4,5 1,2,3,4,5
Monocot 3
Solomon's seal 5,6 5
Black cherry 3,4 3,4
Black locust 1 1,

False Solomon's seal 3i

Elm-leaved goldenrod 2,3 1 1, 3,4,5
Coludco 5,6 5,5
Wax-leaved meadow rue 2,3,4, 6
Slippery elm 3
Veratrum 4

* Based on ix.portance values >15.

** For purposes of identifying seasonal trends, data have been arrarged to show
yearly progression across report years.

1 = 1976
2 = 1977
3 = 1978
4 = 1979
5 = 1980
6 = 1981

.
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e Red Pine

The red pine cover type is an abandoned pine plantation located on
tha flat uplands. The red pine that predominates this stand is slowly being
replaced by the subdominant white pine and invading hardwoods. Both red and

white pine are northern conifers, and southern Indiana is outside their native

range (Fowells 1965). Red pine, which is especially intolerant of competition

in marginal loc ations , has shown the greatest decline. Clearing of

epproximately 0.5 acres of the cover type during construction of the site

psrking lot (TI 1978) exposed the remaining stand to increased stress from

high winds , further weakening the red pine. Many of the stressed pines also

have been invaded by bark beetles, and some crowns are being shaded out by
grape vines. Moreover, neither red nor white pine has optimum growth on the

,

,

high limestone soils of the study area.

In its northern range, red pine's natural successor is white pine,
followed by hardwoods. White pine in the canopy of this stand appear to be

healthy and there are aesttered white pine seedlings in the underrtory, but
the heavy invasion of hardwoods ir. the shrub end herbac eous stratun will

]
'

likely prevent white pine regeneration. No red pine seedlings have been noted
in the understory. The rapid decline of red pine noticed in the past five

ycars indicates that this stand vill progress to a mixed white pine-hardwood
stand as the more aggressive hardwoods thrive in the canopy openings left by
dying red pine. Eventually the hardwoods will overtop the less shade tolerant

,

white pines, resulting in a hardwood stand similar to the forests of the

surrounding upland flats.

The occurrence of yellow poplar and white ash in the tree strata of

the plots is typical of the scattered hardwoods present in the canopy (Table
3.2-1). Although importance values change due to loss of individual trees,

the ranking remains constant. The basal area loss in Table 3.2-2 is due to
' the deaths of red pines. Although no saplings are presently recorded in the

1

plots (Table 3.2-3), the growing shrub cover is increasing the understory )
d:nsity. One of the most noticeable trends over the past five years is the

increase in shrub taxa, with 6 species recorded in 1977 and 17 prebent in 1981 -

I
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i 1

1' (see Table 3.1-3 in text and Table E-3 in Appendix). The current shrub cover !

I is indicative of hardwood invasion as the canopy has become more open. Major
species include dogwood, white ash, sugar maple, redbud, black cherry,

chinkapin oak, northern red oak, sassafras, and wineberry (Table 3.2-4).

As in the chinkapin oak cover type, Japanese honeysuckle also is4

the .most consistently important herlaceous species in this cover type.

However, in this type, it is closely followed by dogwood, redbud, black

snakeroot, and black cherry (Table 3.2-11). Other species important for more

; than one year are cut-leaved toothwort, Virginia creeper, and poison ivy

(Table 3.2-12). Because much of the herb'aceous cover is tree seedlings,

j highest cover is June (Figure 3-3) and spring ephemerals have -little

importance in this cover type.

|

Decline of the red pipe cover type, although probably accele. rated
by nearby construction, was inevitable on this marginal red pine site.

4 Continued loss of red piner end increased presence of hardwoods is expected as
^

natural succeskior, continues.
.

e Syc amore-Boxelder
.

The sycamcre-boxcider cover type is typic al of lowland vegetation

) along the Ohio River valley. Lower elevations frequently are flooded, and the

i alluvial soils vary from gravelly sands and silts along the bottomlands to

deep and fertile loams on upper terraces. Many of the common species are
$

fast-growing trees, especially sycamore, which predominates the cover type.
American sycamore is a large tree, having perhaps the greatest diameter of any
of the eastern hardwoods. Diameter measurements of 3 to 8 feet and a height

! of over 100 feet are common in some regions (Harlow and Harrar 1969).

i
i

Species composition is highly variable, especially between

floodplain and upper terrace vegetation. Although the topography is
'

characteristically flat, considerable variations in soils, drainage, . and
' vegetation are associated with slight variations in elevation (Barrett 1962).

.
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Tr.bic 3.2-11
*

Importance Values for Herbaceous Stratum, Red Pine Cover Type, 1976-1981

1976 1977 1978 1979 1980 1%1
Scientific Name ,Se7g J g 17i- yT M M iui_i-Jeg Oct Anr g P g M M Lun Sey, M M Jun,
Acer rubrum 1; 3 2- - - - - - - - - - - - - - - - -

Acer saccharum - - - - - - - - 3 5 2 2 - - - - - 5- -

Actea rubra 5- - - - - - - - - - - - - - - - - - -

Ambrotta artemistifolta - 1- - - - - - - - - - - - - - - - - -

Aster sp. - - - - - - - - - - - 1 - - - - - - - -

Boehmerta cylindrica - - - - - - - - - - - 7 - - - - - - - -

Carex sp. 3 - 2 3 3 3 3 5 3 5 2 2- - - - - - - -

Caryophyllaceae - - - - - - - - - - - - - 2 - - - - - -

cercis canadensis 16* 17* 16* 17* 14 - 15* 15* 12 12 14 11 2 15* 15* 19' 9 7- -

Circaea quadrisulcata 5 3 2- - - - - - - - - - - - - - - - - .

Cornus florida 26* 26* 15* 22* 26* 27* 9 16* 22* 27* 9 30* 37* 47* 7 23* 39* 36* 15* 3
Cruciferae 3 1 2 - - - - - -- - - - - - - - - - -

Dentaria 1aciniata 15* 28* 9 12 8- - - - - - - - - - - - - - -
ia Desmodium glutinosum 4 6 12 3- - - - - - - - - - - - - - - -

4 Dicotyledoneae 2 8 4- - - - - - - - - - - - - - - - -

w
Dioscorea quaternata - - - - - - - - - - - - - - - 3 - - - -

Diospyros virginiana 6 - -- - - - - - - - - - - - - - - - -

Erigeron sp. 1- - - - - - - - - - - - - - - - - - -

Eupatort;.s ru sue 4 5 3 4 7 4 E 6 4 3 5 3 6 3; 3- - - - -

Fagus gran o a 3 3 5 2 2 5 10 4 3 2 3 2 5- - - - - - -

Fragaria virginiana 3 3 5 3 2 3 2 4 3 3 3 18* 3 4 3 3- - - -

Fraxinus americana 11 9 5 11 12 5 14 10 15* 2 11 18* 3 8 3 5 5 6 12-

Fraxinus quadrangulata 3 4 3 - - 9 4 - - - - 7 6- - - - - - -

Fraxinus sp. 4
- - - - - - - - - - - * - - - - - - -

Galium aparine 7 10- - - - - - - - - - - - - - - - - -

4

Callum aspre11um 2 2 9 3 8 6 6 3- - - - - - - - - - - -

L'iTTiiiii circaezans 9 7 6 8 5 - 8 4 3 5 7 7 17* 13 2 5 5 8-
-

Galium triflorum 2 3 3 3 12 2 - - 18* 1 3 7 5- - - - - - -

Geum canadense 3 3 - - - 9 9 11 3 3 3- - - - - - - - -

RTeiictum sp. . - - - - - - - - - - - - - 3 - - - - - -

Lirfodendron tuliptfera - 3 3 3 1 2 2 8 3 2- - - - - - - - - -

Lonicera . japonica 40* 56* 69* 26* 45* 75* 36* 41* 55* 35* 18* 27* 56* 52* 36* 31* 56* 42* 28*-

Monocotyledoneae 2- - - - - - - - - - - - - - - - -- - -

Pbhienbergia sobolifera - - - 2 - - - 2 2 - - - - - - - - -- -

Panicum noscii 1 2 5- - - - - - - - - - - - - - - - -

- .

. _ _ . . _ _ _ _ _ _ _
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Table 3.2-11 (Contd)

.

O
.

1976 1977 1978 1979 1980 1981
Scientific Name Seg Oct M M Seg O jc M M M Og M M M O_c;t M J_un seg Oct MM
Parthenocissus

*
quinquefolia 9 3 14 9 9 13 12 5 17* 12 23* 9 26* 30*- - - - - -

Phryma leptostachya 5 3 7 11 6 5 3 2 9 6 1 7 6- - - - - - -

Pilea puntia 2 3 2 9 1- - - - - - - - - - - - - - -

Pinus strobus 5 10 17* 11 4 9 4 3 2 9 1 2 4 6 2 3 5 2 2-

Poaceae 3 3 2- - - - - - - - - - - - - - - -

Potentilla sp. .7 13- - - - - - - - - - - - - - - - - -

Prunus serotina 4 10 28* 15* 9 6 30* 10 13 17* 24* 5 9 14 11 10 9 17* 15* 7
Quercus muehlenberett 5 5 2 13 6 7 6 5 6 5 2- - - - - - - - -

Ranunculus sp. 2 2- - - - - - - - - - - - - - - - - -

Rhus radicans 13 9 5 3 7 6 3 5 10 6 15* 14 19* 17* 17*- - - - -

Rubus phoenicolastus 6 6 5
- - - - - - - - - - - - - - - - -

Rubus sp. 3 2 2 5 3 5 9 7 7 14 5 5 9 6 6 12
- - - -

Sanicula trifoliata 19* 18* 22* 21* 15* 18* 24* 10 7 38* 19* 8 6 12 8 3 12 16*- -

| .a Sassafras albidum 3 6 4 5 3 5 5 2 12-
4

- - - - - - - - -'

4 Smilax herbacea 2- - - - - - - - - - - - - - - - - - -

co
Solidago sp. 1- - - - - - - - - - - - - - - - - - -

Symphoricarpos
orbiculatus 2 - - - - - - - - - - - - - - - - - - -

Taraxacum offtcinale 1 2 2 8 2 3 2
- - - - - - - - - - - - -

Ulms americana / rubra 3 3 5 2 3 2 7 3 5 4 4 4 5 2 2
- - - - -

YT5Ti sororta 2 2- - - - - - - - - - - - - - - - - -

Viola sp. 2- - - - - - - - - - - - - - - - - - -

YTtTii aestiva11s 2 1 3
- - - - - - - - - - 2- - - - - -

* Major species (importance value )_15).

,

4

4 *
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Table 3.2-12

Seasonal Distribution of Important* Herbaceous Species,
Red Pine Cover Type

Sampling Period **
Common Name Apr Jun Sep Oct

|

| Eastirn redbud 2,3, 5 1,2,3 1, 5

Flowering dogwood 2, 6 2,3,4,5 1,2,3,4,5 1,2,3,4,5
,

! Cut-leaved toothwort 2,3
Wild strawberry 5
White ash 4 3

| White wild licorice 4

| Fragrant bedstraw 4
! Japanese honeysuckle 2, 4,5,6 2,3,4,5,6 1,2,3,4,5 1,2,3,4,5
| Virginia creeper 6 4,5,6

White pine 2
Black cherry 2,3,4, 6 2 3, 5
Poison ivy 5,6 6 5
Black snakeroot 2, 4 2,3,4, 6 1,2 1,2

* Based on importance values >15.

** For purposes of identifying seasonal trends, data have been arrenged to show
yearly progression across report years.

1 = 1976
2 = 1977
3 = 1978 .

4 = 1979
5 = 1980
6 = 1981

'

. .

| . . .
,
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Localized areas rarely represent all components of the cover type, and the
sample plots are typical of this situation. In addition to syc amore , common

trees present in the plots include boxelder, Americ an elm, and hackberry
(Table 3.2-1). Other principal cover type components not present in the plots
are silver maple, cottonwood, yellow poplar, and black willow. ihe occurrence

of dogwood, black walnut, black cherry, and basswood on the upper terrace
location of one plot is typical of minor canopy components on the fertile
sites with better drainage.

2The 6.9 m /ha net increase in basal area of the tree stratum of
the plots (Table 3.2-2) is indicative of the fast growing trees on this site,
since there was no change in tree composition over the five years. Total

basal area is higher than any other cover type, primarily due to the large
size of the sycamores (one of which had a dbh of 25.3 inches in Mrch 1981).

Subcanopy density ie low, with few major sapling and shrub
components. Important shrubs over the 5 year period include boxelder,

spic ebush , and American elm (Table 3.2-4). Shrub density is greatest on the

upper terraces.

Herbaceous cover is high, especially in the floodplaine. Although

spring flooding periodically tends to remove herbaceous vegetation or bury it
under sediment, subsequent vegetation often appears as dense clumps or
widespread colonies of vegetation. Large patches of jewelweed, clearweed, and
wingstem are common. Highest vegetation cover is in late summer, with species
composition fairly consistent throughout the sampling seasons (Ta' ole 3.2-13 ) .
Other important species recorded for more than one year are sedge, enchanter's
nightshade, spring beauty, cut-leaved toothwort, Virginia wild rye, and white
snakeroot (Table 3.2-14).

| The sycamore-boxelder cover type, like the maple-basswood, is a

fairly stable forest associat ion. Unlike those of the maple-basswood type,
the sycamore-boxelder stands are a heterogeneous mixture of several species,
with stand composition tending to vary from site to site. Nater is an

I
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Table 3.2-13

Importance Values for Herbaceous Stratum, Sycamore-Boxelder Cover Type, 1976-1981
..

1976 1977 1978 1979 1980 1 981
Scientific Name Seg oc_t_ g M Seg ht, Ag M Seg Oc_t, & M ,S_eg Oc_t_ M yun, Seg gt & dunt e u

,

Acer neaundo 3 6 - - 4 4 7 2 6 7 3 10 7- - - - - - -

Acer saccharum 9- - - - - - - - - - - - - - - - - - -

IctInfmeris
I alternifolia 11 10 18* 8 10 8 13 12 11 13 11 16* 24* 22* 7 20*- - - -

Aesculus sp. 5- - - - - - - - - - - - - - - - - - -

3Amar anthus sp. - - - - - - - - - - - - - - - - - - -

Ariseama atrorubens 2- - - - - - - - - - - - - - - - - - -

Asarum canadense 2 - 6 3 -- - - - - - - - - - - - - - -

Aster divaricatus 4 3- - - - - - - - - - - - - - - - - -

3Aster azureus 3- - - - - - - - - - - - - - - - - -

BTdins sp. 3- - - - - - - - - - - - - - - - - - -

Boehneria cylindrica 4 - - - - -
*

12- - - - - - - - - - - - --

Cardamine pratensis 3- - - - - - - - - - - - - - - - - - -

- - - - 14 37* 39* 15* 7 16* 29* 13 15* 19* 32* 25* 25* 33* 15* 36*Carex sp.y Circaea quadrisulcata 80* 71* 42* - - - 3 9 - - 4 14 49*- - - - - - -

on Claytonia virginica - - 32* 14 13 30* - - - - -- - - - - - - - -
-

Consmelina virginica 3 3 3 2 7 - 3 2
*

3 2 4 2 2 3- - - - -,

Cornus florida 4 6 6 7 9 7 - 4 4 6 3 5 3 - - 3 - 3 --

Corydalis flavuta . - - - - - - - - - - - - - - 3 - - - - -

Cryptotaenia canadensis - - - 7 2 - - - - - - - - - - - -- - -

| Cyperaceae z7* 27* 33* 19* - - - - - - - - - - - - - - - -

|

| Dentaria laciniata 23* 24*3 3 28* 12- - - - - - - - - - - - - -

4 - - - - - - - - -i Dicentra cucu11 aria - - - - - - - - - -

| Dicotyledoneae 6 - - - - - - - 3 - - - 1
- - - - - - - -

5 4 7 |Dioscorea quaternata 3- - - - - - - - - - - - - - - -

Elymus virginicus 11 12 27* 8 5 10 3 8 5 3 31* 4 2 3 14 11 |- - - -

|
Erigenta bulbosa '

2- - - - - - - - - - - - - - - - - - -

G igeron sp. 5- - - - - - - - - - - - - - - - - - -

Eupatorium rugosum 7 14 30* 7 40* 15* 35* 43* .7 - 26* 41* 25* 42* 16*- - - - -

Fragaria virginiana 3 5- - - - - - - - - - - - - - - - - -

4 2Galium apartne 19* 4- - - - - - - - - - - - - - - -

iGalium circaerans 3 3 3 3 2 3 5 2 - - 4 2 2 )
- - - - - - -

Galium triflorum 17* - - - 3 5 - - - 4 - - - 3- - - - - -

Geum canadense 16* 17* 12 7 11 13 3 14 7 9 2 13 12 - - 15* - 14 --

CTechoma hederacea 2 - - - - - - - - - -- - - - - - - - -

Hydrangea arborescens 13* 12 20*- - - - - - - - - - - - - - - - -

.

_ _ _ __ _ _ _ _ _ _ _ _ _
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Table 3.2-13 (Contd)
s

1976 1977 1978 1979 1980 1 981

Scientific Name .S_ei- _5ct Age _J_un J,un, 5_eg Oc.t & M Seg M M M5_eg M A_pr Jun Seg M Agre u

Hydrophyllum
appendicu7atum - - - - - - - - - - 12 - - - - - - - - -

9Hypericum sp. - - - - -- - - - - - - - - - - - - -

Impatiens biflora/
15* 16* 36*18* 9 26* 40* 26* 6 17* 53* 37* 17*Pallida - - -- - - -

Jeffersonia diphylla 22* - - - - - - - - - - - - - - - - -- -

8 8 - 32* 16* 6Laportea canadensis - - - - - -- - - - - - - -

3 - - - - - - 3 5 3 - - - - 4Lindera benzoin - - - - -

- - - - - - 12 - - - - 23 2Osmorhiza claytoni - - - - --

Parthenocissus
quinquefolia 3 3 3 4 6 - 3 6 7 2 2 4 2 1 7 6 3 10- -

- - - - - - - - - - - - 6 3 43* 7 39*Phryma leptostachya - - -

33* 75* 32* 8 40* 55* 43* 4 26* 35* 38* 25* 1 40* 2 3Pilea pumila - - - -

5Poaceae - - - - - - - - - - - - - - - - - - -

Polygonum caespitosum 8 10 - - 5 6 5 4 83 8- - - -- - - - -

11Potenti11a sp. - - - - - - - - - - - - - - - - - - -g
4Prunus serotina - - - - - - - - - - - - - - - - - - -

g Quercus prinus 7 - - - - - - - - - -- - - - - - - - -

Ranunculus fasefcularis - 22* 4- - - - - - - - - - - - - - - - -

4 J 3 6 3 3 2 2 5 4Rhus radicans 3 2 10 4 4- - - - -

3 2 2Rosa sp. - - - - - - - - - - - - - - - - -

IfueTITi carolintensis 3- - - - - - - - - - - - - - - - - - -

Senicula trifoliata 3 3 13 3 3 5 15* 12 2 3 9 15* 6 23* 4 33*- - - -

Smilax herbacea 3 3 4- - - - - - - - - - - - - - - - -

Solidago sp. 9 8 5 3 5- - - - - - - - - - - - - - -

Stellaria media 11- - - - - - - - - - - - - - - - - - -

Tovara virginiana 9 10 3 10- - - - - - - - - - - - - - - -

Ulmus rubra 2 - - - - - - - - -- - - - - - - - - -

Usbellt ferae - - - - - - 3 - - - - - - - - - - - - -

Urtica dioca 14 9 6- - - - - - - - - - - - - - - - -

Viola eriocarpa 9 9 '9 7 3 4 3 3 6 3- - - - - - - - - -

YT5Ti papilionacea 10- - - - - - - - - - - - - - - - - - -

YT6Ta sororia 7 6 13 8 7 8 7 7 10 7 22* 12 11 16* 13- - - - -

* Major species (fsportance values J,15).

_ _ _ _ _ _ _ _ _ _ _ _ _ - __-



I

Table 3.2-14

Seasonal Distribution of Important* Herbaceous Species,
Sycamore-Boxelder Cover Type

Sampling Period **
Connon Name Apr Jun Sep Oct

Wingitem 2, 5,6 5 4
S dge 3,4,5,6 3, 5,6 4,5 2,3,4,5
Enchanter's nightshade 2, 5 1 1
Spring beauty 2, 5
Sedges 2 2 1 1

Cut-leaved toothwort 2,3,4
Virginia wild-rye 2, 4
White snakeroot 6 2,3 3,4,5 2,3,4,5
Cleavers 6
Fragrant bedstraw 2
Canadian avens 1 5 1
Wild hydrangea 6
Jewelweed 3,4 3,4, 6 2,3,4,5 4,5
Twinleaf 2
Wood nettle 4 4
Lopseed 6 5
Clearweed 5 2,3,4, 6 2,3,4,5 2,3,4
Small-flowered buttercup 5
Black snakeroot 3 4,5
Woolly blue violet 5 5

* Based on importance values >15.

** For purposes of identifying seasonal trends, data have been arranged to show
yearly progression across report years.-

1 = 1976
2 = 1977
3 = 1978;

4 = 1979
5 = 1980
6 = 1981

,
,

,e
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integral part of this cover type, although, again, species vary in their
tolerance of extremes in moisture levels.

e Oak-Hickory

Oak-hickory communities, while present in the Western Mesophytic
Forest region, are somewhat transitional in composition with a predominance of
oaks, few hickories, and mixture of mesophytic slope forest species (Braun
1974). Oaks become more dominant and hickories more common in the oak-hickory
forests farther west. The oak-hic kory cover type within the study area
generally occupies west-facing slopes on the Kentucky side of the Ohio River.
Species composition is similar to the oak-maple cover type, differing
primarily by more extensive ash, especially blue ash, which is abundant on the
limestone outcrops and high calcium soils of this cover type. Both cover

types have been affected by past logging, generally leaving an abundanc e of
typically low-value and/or cull timber. Regeneration of shade tolerant sugar
maple is widespread. The oak-hickory cover type differs from the oak-maple
and maple-basswood sites across the Ohio River by having drier, generally less
fertile soils. The west-facing slopes of the oak-hickory forests and a
lighter canopy cover increase moisture loss. The typically sparse ground

cover, steep slopes, and rocky soils are subject to washing and subsequer.t
nutrient loss.

Northern red oak is the most abundant oak in this cover type.
Other common canopy members include white and blue ash and sugar maple.
Scattered basswood, black cherry, yellow buckeye, shagbark hicko-v, American
elm, and black walnut also are present in the overstory. The influence of

limestone outcrops is apparent in the importance of high-calcium species on
! this site. Blue ash consistently has been the most important tree in the

sample plots (Table 3.2-1). Redbud, hackberry, and bladdernut are also

high-calcium taxa common on this site.

Stand composition varies somewhat with localized site differences.

Ashes are' more common on the rocky upper slopes, while oak and maple are more
,

common on the more favorable lower slope positions. The moderate growth of

3-84
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the tree stratum of these plots is similar to that of the chinkapin oak cover

type, which resembles this cover type in extensive limestone outcropping
(Toble 3.2-2).

Understory density varies. Although no saplings are recorded on

tha plots (Table 3.2-3), sugar maple and buckeye saplings, especially, are

scattered throughout the forest. Major shrub species recorded on the plots

include eastern redbud, Miss P ric e 's dogwood (Cornus priceae), coralberry
(Symphoricarpos orbiculatus), and American elm (Tables 3.2-4)

Herbaceous cover is typically sparse on these steep slopes. Few

aptcies consistently are important (Table 3.2-15), and spring ephemerals make
o major contribution to cover. As in the maple-basswood cover type,

vsgetation cover is highest in April (Figure 3-3). The most important spring

ephemeral probably is Virginia bluebell, which occurs in large patches. Other
'

sptcies recorded as important only in April include larkspur, cut-leaved

toothwort, trout-lily, Canada anemone, and trillium (Table 3.2-16). Species

having greatest importanc e in the June through October periods include<

Virginia creeper, Japanese honeysuckle, white snakeroot, redbud, American elm,j

:

bottlebrush, summer grape, and Canadian avens.

.

Cover types like the oak-hickory forest, which have been

celectively disturbed in the past, tend to vary in composition and stability,

: within the cover type. In some areas hardwood regeneration is rapidly filling
; cenopy openings, and stand growth is vigorous. In other areas, particularly

less accessible locations, old, diseased, or short-lived trees contribute to a
,

i

stcgnant growth situation. This cover type is not located onsite, and there

hsva been no apparent impacts from Marble Hill construction.

e Walnut-Hickory-Buckeye

In many forests of this region, long-time settlement and numerous

man-caused and natural disturbances have altered stand composition to the

extcut that cover type classification is often dif ficult . Adding to the

difficulty of defining a cover type is the mixture of species in this region,
'

with both mixed mesophytic and oak-hickory species present in the same forest
4

(
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Table 3.2-15

Importance Values for Herbaceous Stratum, Oak-Hickory Cover Type, 1976-1981**
..

1976 _ 1977 1978 1979 1980 1981__
5_ep On M M 5eg M g JunScientific Name 5_eg og g Jun Seg g g Jun Seg M g Jun e

3Acer saccharum - - - - - - - - - . .
- - - - - - -

2 - - - - - - - - -
' Actea rubra - - - - - - - . - -

Actinameris
- - - - - - - - - - - 4alternifolia . - - - - - . .

4 2 73Aesculus octandra - - - - -. - - - - - - - - - -

546 - - - - - - - - -Allium canadense - - -- - -- -

Amaranthus sp. 2 - - - - - - - - - - - - - - - - - - -

425*Anemone osinquefolia - - - - - - - - - -- - - - - -- -

Anemonella
2thalictroides - - - - - - - - - - - - - - . - -- -

6 7 7Arisaema atrorubens - - -- - - - - - - - - - - - . -

9 23 4Asarum canadense - - - - - - - --- - - - . - -

5 2 3 94Aster azureus 3 4 - - - - - - -- . - - --

737 3 4 4ta Cardamine douglassif - - - - - - - -- . .-- -

6 9 2 5 8 9 7 14 26* 7d Carex sp. 8 - -- - -- - - -

4cn Carya cordiformis - - - - - - - - - - - - - - - - - --

2 45Celtis occidentalis . - - - - - - - - - - - - - - - -

8 16* 16* 12 2 8 13 5 4 12 7 7Cercis canadensis 25* 25* 2 25* 6 ---

3 5 24 31*4Circaea quadru ulcata - - - - - - - - -- -- --

4 3Camelina virginica 4 - - - - - - - -- - - - - - - - -

4 244Compositae - - - - - - - - --- - - - - -

4Cornus prueae - - - - - - - - - - - . - . - -- - -

26*Cyperaceae 21* 25* 2 12 - - - . - - - - - - - - - - -

21* 18*26*Delphinium tricorne - - - - - - - - - -- - - - - - -

3 26*18* 1025* 2Dentaria laciniata - - -- - - - - - - - - - -

5Dicentra cuculiaria - - - - - - - - - - - - - - - - - - -

9Dicotyledoneae - - - - - - - - - - - - - - - - - - -

24* 28* 13 31* 15*Erythronium albidam - - - - - - - - - - - - - - -

14 22* 16* 22* 32* 68* 2 37* 41* 57* 47* 61* 11 21 *Eupatorium rugosum 19* 18* -- - -

2 5Fraxinus americana 2 3 10 5- - - - - - - - - - - - . -

Fraxinus
5 3 21* 8 5 2 6 9quadrangulata 7 9 - - - - - - - - --

Fraxinus sp. 2- - - - - - - - - - - - - . - - - - -

.'
6 1111Galium apartne -- - - - - - - - - - - - - - - -

UNTruiii circaerans 4 3
'

. - - - - - - - - - - - - . - - - -

Geum canadense 6 6 4 4 6 16* 5 8 14- - - 8 16* 35 11 -- -

4Glechoma hederacea - - - - - - - - - - - - - - -- - - -

, _
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Tcblo 3.2-15 (Centd)
.

1976 1977 1978 1979 1980 1981*

Scientific Name seg 0,,,c_t g J_un Seg oct gJy 5_eg Oc,,t g Jun Seg Oc_t g J_u,n 5_eg 0,ct g J_,unc

Huechera americana 8- - - - - - - - - - - - - - - - - - -

Hydrophyllum
appendiculatum 2 12 - - - - - - - - - - - - - - - - - -

Hystrix patula 29* 10* 2 10 8 7 4 8 4 9 11 20* 9 10- - - - - -

Lonicera japanica 3 4 4 5 - - 8 17* 25* 6 17* 26* 61* 17* 26* 28* 41* 22* 26*-

55* 33*Mertensia virginica 59* 54* 40*- - - - - - - - - - - - - - -

Monocotyledoneae 2- - - - - - - - - - - - - - - - - - -

Phshlenbergia
sobolifera 4 9 4 4 5- - - - - - - - - - - - - - -

Neptea cataria 3 4- - - - - - - - - - - - - - - - - -

Fanicum clandestinum 3- - - - - - - - - - - - - - - - - - -

Parthenocissus
quinquerolia 36* 16* 4 52* 77* 16* 11 65* 75* 10 6 53* 51* 12 56* 25* 31* 44*- -

Ph leptostachya 32*- - - - - - - - - - - - - - - - - - -

ca pumila 2 8- - - - - - - - - - - - - - - - - -

Poaceae 10 11 14- - - - - - - - - - - - - - - - -

Y Polygonatum biflorum 3 3 7 6- - - - - - - - - - - - - - - -

g Potenti11a sp. 10- - - - - - - - - - - - - - - - - - -

Prunus serotina 3 4 9 9 2 4- - - - - - - - - - - - - -

Quercus muchlenbergil 4 5 3- - - - - - - - - - - - - - - - -

Quercus sp. 3 2- - - - - - - - - - - - - - - - - -

Rhus aromattea 2 2- - - - - - - - - - - - - - - - - -

NEJs radicans 2 9 3 1 8- - - - - - - - - - - - - - -

Ribes sp. 3 5- - - - - - - - - - - - - - - - - -

Fo5 inia pseudoacacia 4 6 2 9 - - - - - - - - - - - - - - - -

6Rubus sp. 3 9 2 2 7 4- - - - - - - - - - - - -

Sanguinaria canadensis 3 8 6 9 - - - 3 1 2
'

4 9- - - - - - - -

- - - 8 4Sanicula trifoliata 4 - - 2 9 5 7 3 7- - - - - -

5milacina racemosa 4 8 5 6 9 3 4 7 4 4- - - - - - - - - -

Solidago sp. 6 16* 3- - - - - - - - - - - - - - - - -

Symphoricarpos
orbiculatus 3 4 3 4 3 2' 2 4- - - - - - - - - - - -

Trtilium sessile - - 19* 12 4 9 7 - - 8 10 7 5- - - - - . -

Ulmus americana 15* 13 4 17* 13 85* 8 19* 9 5 3 5 11 5 6 14 7 8- -

Viola sororla 4 - - - 3frtTv aesttwalls 3-
- - -

- - - - - - - - - - -4 5 6 65* 9 17*-

5 11 17*
- -

9 8
-

2 4* Major species (fsportance values J 15).
- -

_ _ _ _ _ _ _



! Table 3.2-16
i

| Seasonal Distribution of Important* Herbaceous Species,
Oak-Hickory cover Type'

Sampling Period **
4

Common Name Apr Jun Sep Oct
,

Canada anemone 2
5

Sedge
Eastern redbud 2,3 1, 3 1

2
| Enchanter's nightshade
'

Sedges 4 1 1

Lartspur 3, 5,6
Cut-leaved toothwort 2,3,4
Trout-lily 2,3, 5,6
White snakeroot 3,4, 6 1,2,3,4,5 1,2,3,4,5

2Blue ashi 2, 4
. Canadian avens .

Bottlebrush 1 1, 5'

Japanese honeysuckle 5,6 4.5,6 3,4,5 3,4,5
Virginia bluebell 2,3,4,5,6

j Virginia creeper 6 2,3,4,5,6 1,2,3,4,5 1,2 .

5Lopseed .

2,

i Goldenrod
Toadshade 2

Ainerican elm 2,3 1 2

Summer grape 3 3,4
; ,

.

* Based on importance values )_15.

** For purposes of identifying seasonal trends, data have been arranged to show
yearly progression across report years.

1 = 1976
2 = 1977
3 = 1978
4 = 1979

,
5 = 1980

! 6 = 1981
!

I

' *
.

.
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i

) ctend. This variable type of forest is typified by the walnut-hickory-buckeye
l cover type. Although more closely related to a mixed mesophytic forest, some
i

species, especially the hickories, are more typically oak-hickory components.
Relatively intolerant trees like black walnut are overstory associates with
vary tolerant hickories and buckeyes.

5
i . Walnut-hickory-buckeye is one of the five cover types in the study

arsa located along slopes. The moist fertile soil enc ourages growth of

j site-sensitive species like black walnut and buckeye. Pawpaw and spicebush in
.

the understory are further indicators of a fertile site. The limestone
bsdrock provides suitable substrate for blue ash, chinkapin oak, and redbud.

.

Shagbark hickory is one of the dominart trees in the sample plots

] (Teble 3.2-1), although bitternut hickory (Carya cordiformis,) is also present
) in the cover type. By occupying a dominant portion of the canopy, black

| walnut is able to maintain its presence in the forest. Yellow buckeye and

) white ash are also conanon overstory components. Sugar maple is not as

in the maple-basswood', oak-maple , and oak-ash-maple cover types.important as

Opsnings in the canopy, either from man-induced or natural causes, have;

2encouraged both overstory and understory growth. A 5.0 m /ha increase in
l basal area in the tree stratum (Table 3.2-2) and a 0.5 m /ha increase in the2
!

: sapling stratum (Table 3.2-3) of the plots have occurred over the past five '

4

yacrs. Major saplings in the cover type are blue ash, white ash, and buckeye. -

f

!

j Shrub cover ranks second only to that of red pine. Major shrub

j taxa include pawpaw, spicebush, blue ash, white ash, sugar maple, and boxelder
! (Table 3.2-4).
;

1

: As is typical of a site with numerous canopy openings, Japanese
honeysuckle is the dominant herbaceous species (Table 3.2-17). In some areas,

j Jcpanese honeysuckle not only is choking out other herbaceous plants, but also
:

to overcoming shrubs and saplings. The importance of vines in this cover type1

i io further indicated by major coverage from Virginia creeper and poison ivy.
Greatest herbaceous ground cover is usually in June (Figure 3-2). " Cut-leaved,

teothwort, . dutchman's breeches, and harbinger-of-spring are important spring
!

3-89,
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Table 3.2-17

Importance Values for Herbaceous Stratum, Walnut-Hickory-Buckeye Cover Type, 1976-1981

1976 1977 1978 1979 1980 1981
Scientific Name Seg M AE M Sep Oct M Jun ,Seg M M Jy Sej M M J_un Seg M g Junc u u

Acer negundo 3 2 2 4 3 3 4 3 5 3 6 6 3- - - - - - -

Acer saccharum 1 2 J 4 2- - - - - - - - - - - - - - -

IctTnomeris
alternifolia 3 6 6 6 4 8 9 4 5 8- - - - - - - - - -

Allium canadense 5- - - - - - - - - - - - - - - - - - -

Anemone quinquefolia 22 2 3- - - - - - - - - - - - - - - -

Arabis laevigata 2 2 2- - - - - - - - - - - - - - - - -

Asarum canadense 3 2- - - - - - - - - - - - - - - - - -

Asimina triloba 9 6 5 6 6 7 5 17* 8 14 11 9 19* 5 8- - - - -

Aster divaricatus 2- - - - - - - - - - - - - - - - - - -

Boehmeria cylindrica 2- - - - - - - - - - - - - - - - - - .

Cardamine douglass11 2- - - - - - - - - - - - - - - - - - -

Y carex sp. 6 3 2 3 2 3 2 3 4 2 2 2 12 2- - - - - -

* carya cordiformis 5 6 4 2 5 7 2 7 6 8 2- - - - - - - - -

8 4carya ovata 10 6 8 2- - - - - - - - - - - - - -

Mere s canadensis 9 8 2 6 8 3 3 3 2 2 2 3 4- - - - - - -

Circaea quadrisulcata 2 5 2 2 5 2 2- - - - - - - - - - - - -

Compositae 2- - - - - - - - - - - - - - - - - - -

Convolvulus sp. 2 - - - - - - - - - - - - - - - - - - -

Cyperaceae 4 5 2- - - - - - - - - - - - - - - - -

Dentarta 1acinf ata 58* 42* 2 47* 54* 21*- - - - - - - - - - - - - -

Dicentra cucullaria 26* 5- - - - - - - - - - - - - - - - - -

6Dicotyledoneae 2 2 2- - - - - - - - - - - - - - - -

Erigenia bulbosa 22* 17* 21*- - - - - - - - - - - - - - - - -

Eupatorium rugosum 20* 29* 10 11 30* 14 18* 30* 11 18* 15* 22* 30* 2 12- - - - -

Fraxinus americana 8 12 7 8 8 2 11 3 4 2 8 3 6 14 24* 11 4 11- -

Fraxinus
quadranquiata 6 4 6 7 3 4 2 8 7 5 4 2- - - - - - - -'

Fraxinus sp. 2- - - - - - - - - - - - - - - - - - -

Galium ha arine 7 11 7 14 2- - - - - - - - - - - - - - -

Galium tritiorum 9- - - - - - - - - - - - - - - - - - -

Geum canadense 6 12 4 2 8 9 4 6 1 2- - - - - - - - - -

.
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Tcbis 3.2-17 (Contd)
.

1976 1977 1978 1979 1980 1981
Scienti'fic Name seg M M Jun Seg Oct E Jun, g Oct E J,un g M g J_un Sep 03 'M ,J_unu

Glechama hederacea 2 5 3 2 4 1 2 2 2- - - - - - - - - - -

Helianthus sp. 2 - - - - - - - - - - - - - - - - - - -

Huechera sp. 2- - - - - - - - - - . - - . . . - - -
Hydrophyllum

appendiculatum 5 - - - - - - - - - - - - - - - - - - -

Juglans nigra
6

- - - - - - - - - - - - - - - - - - -

Lindera benzoin 5 12 4 3 4 3 4 4 5 6 14 4- - - - - - - -

Lonicera japonica 43* 61* 53 * 43* 48* 88* 55* 61* 43* 95* 61 * 46 * 69* 90* 50 * 68* 20* 96 * 21* 57*
Monocotyledoneae 7 14- - - - - - - - - - - - - - - - - -

Parletaria
pennsylvanica 4- - - - - - - - - - - - - - - - - - -

Parthenocissus
quinquefolia 19* 2 46* 20* 4 20* 16* 8 27* 24* 14 33* 29*- - - - - - -

Potentilla sp. 11 11
- - - - - - - - - - - - - - - - - -

w Prenanthes sp. 2
- - - - - - - - - - - - - - - - - - -

i Prunus serotina - - - - - - - - 2 3 4 3- - - - - - - -$ Ranunculus arbertivus 5- - - - - - - - - - - - - - - - - - -

Ranunculus sp. 2 1
- - - - . - - - - - - - - - - - -

Rhus radicans 26* 15* 23* 23* 12 9 25* 36* 9 4 24* 16* 2 10 22* 29* 24* 22*-
-

Rosa sp. 4 8 4 4 3 3 2 2 2- - - - 4 2- - - - -

IfuSus sp. 3 4 5 3 3 2 3 3 38 7 3 5 4 4- - - - -

Sanicula trifoliata 3 10 5 13 11 20* 13 11 13 11 11 12 7 16* 16* 15* 8- - -

Saxi fragaceae 2 8- - - - - - - - - - - - - - - - - -

Smilax sp. 2- - - - - - - - - - - - - 2- - - - -

Symphoricarpos
orbiculatus 12 9 21* 15* 9 4 13 4 4 17* 10 5 7 5 3 10 8- - -

Taraxacum officinale 2 3 2 4- - - - - - - - - - - - - - - -

Trtilium sessile 5 5 3 4 3 2 3
- - - - - - - - - - - - -

Ulmus ruera 6 3 4 5 3 4 3 3 2 2 5 3 6 5 2
- - - - -

Umbelliferae 13- - - - - - - - - - - - - - - - - - -

Viola sororia 3 2 1 7 3 5 2 2 4 5 6 2 4 5 4
- - - - -

VTtTs aestivalts 3 3 . 2 2 2 1 7 4
- - - - -- - - - - - -

vitis rotundifolta 2- - - - - - - - . - - - - - - - - - -

* Major species (Importance values ),15).
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ephemerals, but most of the herbaceous coverage comes from the vines plus
white snakeroot, pawpaw, black snakeroot, and coralberry (Table 3.2-18)

The walnut-hickory-buckeye cover type is a varied forest stand with
ongoing changes in species composition and dominance due to scattered

disturbance. Growth of intolerant species, particularly Japanese honeysuckle,
in the canopy openings is expected to continue. Barring further disturbance,

more tolerant species will eventually dominate. Since this cover type is not

within the Marble Hill site boundaries, construction has not affected it.

e Virginia Pine

The Virginia pine cover type typically is located at the edge of

the upland flats and the river bluff slopes in the study area. Virginia pine

stands of ten occur on eroded areas or worn-cut fields (Fowells 1965). At ti.e
northwer, tern edge of its native range ir the study area, Virginia, pine is r.ot
cour:on, and most stands are omall and videly scattered.

Virginia pine, the dominant species in this cover type, is a shade
t

intolerant tree. It generally comprises a transitional forest that eventually
is replaced by hardwoods. Although often occurring as pure stands, Virginia

,

pine stands in the study area generally have scattered hardwoods, sach as
yellow poplar and white ash, in the overstory. Further indication that. the

pines are occupying old fields is the presence of eastern redcedar in some

stands. Dogwood is a common associate of Virginia pine, although it usually
is more important in the subcanopy.

Expanded construction has reduced the size of the Virginia pine

stand containing the sample plots and has necessitated establishment of new

plots. Although still indicative of general characteristics ' of the cover

type, new plots have produced data that cannot be directly compared with that
previously collected. Differences in species composition and coverage are-

especially evident in the tree stratum (Table 3.2-1). The large increase in

basal are's values in Table 3.2-2 is indicative of an increase in the number

i
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Table 3.2-18

Seasonal Distribution of Important* Herbaceous Species,
Walnut-Hickory-Buckeye Cover Type

Sampling Period **
Common Nane Apr Jun Sep Oct

T' in61eweed 5
Paw paw 3, 5
Cut-leaved toothwort 2,3,4,5,6

| Dutchman's breeches 5
| Harbinger-of-spring 2,3,4

White snakeroot 1, 3,4,5 1,2,3,4,5
Japanese honeysuckle 2,3,4,5,6 2,3,4,5,6 1,2,3,4,5 1,2,3,4,5

,

| Virginia creeper 6 2,3,4,5,6 1,2,3
; Buttercup 6

Poison ivy 6 2,3,4,5,6 1,2,3,4,5 1

; Black snakeroot 5 2
l Coraluerry 2, 4 P.

'

;

l

__

* Based on importance values 115.,

i

| ** For purposes of identifying seasonal trends, data have been arranged to show
; yearly progression across report years.

1 = 1976
2 = 1977
3 = 1978
4 = 1979
5 = 1980
6 = 1981

t

!

.

| ..
_
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and size of trees measured in the new plots rather than a substantial increase

in growth in the cover type. Plot relocation also is responsible for the loss

of basal area in the sapling stratum (Table 3.2-3).

Understory cover that is dense in the surrounding hardwoods becomes
sparse under the pine canopy. Dogwood is the major species in the shrub class

followed by black cherry (Table 3.2-4). Dogwood also is the most consistently
important member of the herbaceous stratum, with Japanese honeysuckle of

inc reasing importance in the new plots (Tabin 3.2-19). Other impor' tant

herbaceous species include Virginia creeper, black cherry, poison ivy, and

black snakeroot (Table 3.2-20). Spring ephemerals are not a major part of the

vegetation cover, which is typically highest in June (Figure 3-3). Although

vegetatica ccver is generally sparse, total ground cover is bish due to the

needle cover content of the litter.

Over 90% of the approximately 16 acres of the Virginia pine cover

type on the Harble Hill site has been cleared for construction. The remainirg

porcion of the Virginis pine stand in which the plots are located is small,

and invasion by surreur. ding hardwoods is likely. An increase in hardwoods in
the herbaceous and shrub classes, similar to that currently happening in the

red pine cover type, is expected. Although most pines are healthy, trees

along the edge of the cleared area are more exposed to wind, ice, and sleet.

Virginia pine is not a windfirm species (Fowells 1965), and windthrow and

breakage in these vulnerable residual trees is likely. The limited natural

occurrence of Virginia pine in this region makes them of special concern to

the Indiana Department of Natural Resources. Of the eight cover types

| sampled, Virginia pine appears to have been most affected by construction

l activities.
l
|

|
e Orchard

Peach and apple orchards are common on the gently rolling uplands
of this region. The largest orchard within the survey area, Reed Orchard

| Company,.is located adjacent to the northwest corner of the Marble Hill site.
'

. .
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Table 3.2-19

.

Importance Values for Herbaceous Stratum, Virginia Pine Cover Type, 1976-198k
. .

1976 1977 1978 1919 1980 1981
Scientific Name Sej M Ay Jun Seg M M dg Sep Og M y Sej Oc t, Ag M Sep O_ct M Jun,

6 13 6 5 5Acer rubrum -- - - - - - - - - - - - - -

6 2 24 8 3 4 - -2 3 3 2Acer saccharum - - - - -- -

Actinomeris
- - - - - - - - 6alternifolia - - - - - - - - - - -

19* 14 - - - 17*Allium canadense 7 28* - - - - - - - - - - --

5Anemone quinquefolia - - - - - - - - - - - - - - - - - - -

Asplenium p_latyneuron 8 9 9 6 8 - - - - - - - - - - - - - - -

Botrychium virginianum 3 - - 3 - - - - - - - - - - - - - - - -

25* 9Bryophyta - - - - - - - - - - - - - - - - - -

Campsis radicans 12 3 9 - - - - - - - - - - - - - - - --

Carex leersil 11 13 10 9 6 22* 11 3 10 - - - - - - - - - --

Carex swanti - - - - - - - - - - 18* 4 - - - - - - - -

y Carex sp. 33* 49*7 - - - 3 2 6- - - - - - - - - - -
'

wa Carya cordiformis 6 3 6 3 3- - - - - - - - - - - - - --

* Mere s canadensis 8 9 16*- - - - 3 - - 9 10 5 6 3 2 5- - -

3 - - - - 2Compositae - - - - - - - -- - - - - -

Cornus florida 38* 41* 28* 46* 46* 22* 53 * 45* 51* 75* 35* 47* 50* 45* 15* 12 28* 25* 20* 21*
3Desmodium paniculatum 9 3 6 11 13- - - -- - - - - - - - --

4 - - - - - - - - - - 4 4 7 2Dioscorea quaternata - - - - -

8 3 2Elymus virginicus - - - - - - - - - - - - -- - - .-
Eupatorium rugostum 7 7 4- - - - - - - - - - - - - - - - -

3 9 8 4 5 12 14 17* 8 11Fagus grandifolia - -- - - - - - - -

3 6 8 3 3 4Fragaria virginiana 9 3 12 3 4 4- - - - - - - -

17* 10 15* 44Fraxinus americana 5 3 - - 4 - 3- - - --- - -

17* 11Fraxinus quadrangulata 6 6 - 9 8 3 - - 2 4- - - - - - - -

Galium circaezans 3 3 8 6 4 8 14 11 10 10 7 8 9 6 13 18* 15* 10 11-

Galium pilosum - - - - - - - - - - - - - - 14 - - - - -
,

2 - - 10 4 4 5 2 9Galium triflorum - - - - - - - - - - -

712 - - -Geum canadense 8 13 2- - -- - - - - - - - -

- - - - - 11 9Hammamelts virginiana - - - - - - - - - - - - -

3 8 3Jeffersonia diphyla . -- - - - - - - - - - - - - - -

Juniperus virginiana 2 2 - - - - - - -- - - - - - - - - - -

Liriodendron tulip Rera - - - - - - - - - - - - - - 2 2 - - - -

17* 9 12 7Liquidambar styractflua - - - - - - - - - - - - - - - -

Lonicera . aponica 12 33* 50* 15* 38* 18* 9 4 4 5 S 3 5 4 41* 26* 14 20* 30* 16*
8 9Luzula mul tiflora - - - - - - - - - - - - - - - - - -

-__ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ _ _ - _ _ ..
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Table 3.2-19 (Contd)
i

: ~
,

1976 1977 1978 1979 1980 1981
Scientific Name h7_ t_ A_gt du N,_ _gp, Oc,1 Apt yu N_ _.12 EC1 AEC EE'l 5gg pc.,1 Ap.ft*W M pc_t, Agt 3.u!!

Osmorhiza claytont' 3 5 812 17* - -- - - - - - - - - - - - -

516*0xalis stricta - - -- - - - - - - - - - - - - - -

5 3Panicum boscii - - - - - - - - - -- - - - - - - -

Parthenocissus
quinquefolia 13 3 5 11 15* 8 16* 42* 46* 5 2 33* 15* 15* 23* 14 20* 19*--

5 13 2 3Phryma leptostachya - - - - - - - - -- - - - - - -

Pinus virginiana 8 3- - - - - - - - - - - - - - - - - -

4 3 5Poaceae - - - - - - - - - - - - - - - - .

3 3Podophyllum peltatum 2 3- - - - - - - - - - - - - - - -.

21*Potentilla sp. - - - - - - - - - - - - - - - - - - -

Prunus serotina 3 3 5 11 4 51* 31* 10 13 19' 418 17* 5 10 10 10 11 10 8-

Quercus muchlenberett 5 13 7 14 18* 69* 8 4- - - - - - - - - - - -

Quercus mbra 4 4 3 3 8 9 12- - - - - - - - - - - - -

Ranunculus recurvatus 7- - - - - - - - - - - - - - - - - - -

14 21* - - 5 4 7 4 3 3 17* 11 20*Rhus radicans 11 22* 23*- - - -

lloSTnia pseudoacacia 7- - - - - - - - - - - - - - - - - - -,
E

y Rosa sp. - - - - - - - - - - - - - - - - - - 2 2
K5siceae 4 - - - - - - - - - - - - - - -- - - -

Rubus sp. 12 12 3 3 7 9 6 21*- - - - - - - - - - --

sanicula trifoliata 5 13 17* 12 12 19* 1D* 1e* 14 19* 25* 18* 17* 22* 18* 9 9 13- -

sassafras albidum 3 4- - - - - - - - - - - - - - - - - -

Sci s sp. 2- - - - - - - - - - - - - - - - - - -

ax rbacea 3 3 4 49 - - 3 4 13- - - - - - - - - -,

Smilax sp. 9 10 3- - - - - - - - - - - - - - - - -
' solidago sp. 2 3 4 83- - - - - - - - - - - - - - -

Taraxacum officinale 3 - - - - 2- - - - - - - - - - - - - -

Ulmus rubra 2 3 2- - - - - - - - - - - - - - - - -

Yi6TT sororta 3 2 I 2 2- - - - - - - - - - - - - - -

VIIIs rotundifolia 4- - - - - - - - - - - - - - - - - - -

* Major species (importance values >15).
-

** Data beginning April 1980 reflect all new sampling plots.
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Table 3.2-20

Seasonal Distribution of Important* Herbaceous Species,
Virginia Pine Cover Type l

Sampling Period **
Common Name Apr Jun Sep Oct

Wild 'ijarlic . 2, 4 2
Mosses 2
Little prickly sedge 2
Swan's sedge 4
Sedge 4 4
Eastern redbud 4
Flowering dogwood 2,3,4,5,6 2,3,4, 6 1,2,3,4,5 1,2,3,4,5
American beech 5
White ash 3 4
Blue ash 3
White wild licorice 5 5
Sweetgum 5
Japanese honeysuckle 2, 5,6 2, 5,6 2 1,2, 5
Sweet cicely 5
Yellow wood-sorrel 5
Virginia creeper 3, 5,6 3,4,5,6 2,3,4
Cinquefoil .5
Black cherry 3,4 4 2,3
Chinkapin oak 5 5
Poison ivy 5,6 6 2, 5
Blackberry 6
Black snakeroot 2,3,4 3,4,5 4 2,3,4

* Based on importance values )_15.

** For purposes of identifying seasonal trends, data have been arranged to show
yearly progression across report years.

1 = 1976
2 = 1977
3 = 1978
4 = 1979
5 = 1980
6 = 1981

l
1

'

.
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' Maintenance of the peach and apple trees in this orchard is typical of other
local operations and normally consists of pruning individual trees, removal of
diseased trees, between-row cultivation, weed control using paraquat within
rows, pesticide applications at about 10-day intervals between flowering and
harvest, and fungicide and trace metal applications as needed to control

disease or nutrient deficiencies (TI 1977).

Sampling of this cover type was initiated in June 1977 and
'

discontinued in April 1980 after denial of access. No permanent plots were

established in this type, and investigations consisted of soil sampling and
general survey of vegetation cover and stress. Observations during the

saapling period showed the orchard to be generally healthy Snd regularly
maintained. AlthouFh many individual peach sets (plantings) received cold7

,

injury durir.g the 1975-1977 and 1977-1978 wintera and subsequently were
,

infested by peach tree borers, pruning and replar. ting had re-estchlished
healthy peach sets by 1979 (TI 1978, 1979). Apple trees were generally

healthy throughout the survey period. Discussion of soil enslysis results is
included in Section 3.2.2.2 which follows.

3.2.2.2 Soils
|

Soils are characteristically heterogeneous. Distinct boundaries *

between soil classification units are rare, as is uniformity within soil units
(Black et al. 1965). Local variations may be caused by natural factors such
as vegetative or topographic transitions, or by human activity such as
agriculture. Soils characteristics may vary not only from one location to
another, but also from one horizon to another within the same soil profile.

4

Among other diverse human and natural influences, soils of the

Marble Hill study area occupy a variety of topographic sites. Extreme

variation exists within soil types, with areas of rocky slopes, shallow soil,
and eroded upper horizons located next to areas of gentle slopes, deep soils,
and well,-developed horizons. Because localized variations are conunon, precise
characterization of soils in a cover type is difficult to derive from samplirg
that occurs in the same area each year. Thus, discussion of data and trends

i
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io generalized in an attempt to characterize whole cover types and not just
the sample sites. Summarizations in this section include expected values,.,

i when available, to support or clarify measured values.

Although a soil survey report for Jefferson County has not- been,

! published, Soil Conservation Service field surveys indicate that the soils of
I the Marble Hill study area generally are silt loams (USDA. Soil Conservation

,i Srrvice, personal communication 1981). The maple-basswood, oak-maple,

| chinkapin oak, and walnut-hickory-buckeye cover types have soils in the

] Eden-Caneyville Complex. These moderately deep, well drained soils occupy 25
to 60 percent slopes and have a silty clay loam surface layer. The Virginia

~

pine cover type appears to have soils classified as Caneyville series, stony.
; Although similar to the Eden-Caneyville Complex, these soils are rockier and
{ hcve a lower ph. Soils in the syc amore-boxelder cover type are Huntington '

)

! silt lot ma formed in alluvial material. These deep floodplain scils are '

flooded occasionally end have a silt loam surface layer and sandy clay loam >

{ cubstratum. Soi}s in the vicinity of the red pine cover type are Ryker silt

|
loams. These typically upland soils are formed in loess, till, and res'iduum

weathered from underlyin;; limestone bedrock; typical slopes range from 6 to '

j 11 percent and may be eroded,
i
i

i o Moisture

Soil moisture content is variable, changing continually throughout;

'

the year (Armson 1977). Moisture changes in forest soils are caused by many
i factors, including precipitation, soil texture, vegetation, and drainage.

| Srasonal fluctuations within soil types sampled in the Marble Hill study area
i cre usually due to a combination of these factors.

The range of mean values for soil moisture over the 5 year

monitoring period is presented by cover type in Tabic 3.2-21. Soil' moisture
,

values show no strong changes in topographic position, aspect, and vegetation
_

ccver. Highest soil moisture values are in the maple-basswood cover type,
which is located en a densely shaded east-facing slope. e Lowest moisture
centent" occurs in soils of the Virginia pine, orchard, oak-hickory, and red

,
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Table 3.2-21

Mean Value Ranges * of Scil Parameters for Each Vegetation Cover Type ~

' . .
'

Bulk Cation Exchange Base
Moisture Densiy Conductivity Capacity Saturation

Cover Type (%) (g/cel pH _(pmho/cm) (meg /1009) (%)

Maple-Basswood 32-38 .80 . 92 7.0-7.2 248-560 33-53 55-79
Oak-Maple 26-33 . 91 .97 6.9-7.1 230-593 28-38 61-75
Chinkapin Oak 23-32 .87 .92 6.9-7.3 178-455 30-54 52-82
Red Pine 20-28 1.02-1.13 6.2-6.3 205-418 18-21 42-52
Sycamore-Boxelder 22-27 1.01-1.16 6.5-6.8 244-560 20-22 62-95
Oak-Ash-Maple 20-24 . 92 -1. 05 7.2-7.4 280-650 25-36 82-98
Walnut-Hickory-Buckeye 30-35 .82 .96 7.0-7.2 226-665 32-44 69-78
-Virginia Pine 18-27 . 94-1.01 5.8-6.0 120-310 16-21 30-45

,
Orchard 17-25 .97-1.06 6.0-6.3 302-733 14-16 40-48

k
* Ranges are derived from lowest and highest seasonal mean values for cach cover type over the 5-year sampling

period.

;

.
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|

| pine cover types. Soils of the two pine sites generally reflect the poorly i

drcined, eroded condition of old fields now occupied by pine stands on the |

flat uplands. The orchard is also located on the flat upland soils, with low

moisture values possibly accentuated by cultivation and weed control

maintenance between and within tree rows. The low moisture values in the

ock-hickory cover type reflect the west-facing slopes, canopy openings, rocky
cutcrops, and thin soils typical of this cover type.

o Bulk Density

Bulk density is the weight of soil solids per unit volume of total

soil (Thompson and Troeh 1978). Soils that are loose and porous have a lesser

cmount of solids per unit volume, resulting in lower bulk density values

(Buckman and Brady 1969). Among such soils are those having high organic

matter content and those loosened and fluffed by root penetration. Since

organic content and root penetration primarily affect the soil surface, upper
horizon layers generally have lower bulk densities than deeper layers. Bulk

densities of the upper horizon of mineral soils usually range from 1.0 to 1.6
g/cm (Thompson and Troeh 1978), with sandy soils in the upper portion of
tha range and loams and clays at the lower end (Hillel 1980). Very compact

3subsoils may have bulk densities as high as 2.0 g/cm (Buckman and Brady
1969), while highly organic soils in sphagnum peat bogs can have bulk
densities as low as 0.1 g/cm3 (Thompson and Troeh 1978).

|

The similarity of soils sampled in the study area is indicated by
the narrow range of bulk density values in Table 3.2-21. Although all of the

| cover types occupy silt loam soils that should have low bulk densities, the

ecmple values generally are lower than those expected. This may be due to
high organic matter in the surface layer where these samples are collected or
to localized variations in the soils sampled. Generally, those cover types

with highest moisture content, maple-basswood and walnut-hickory-buckeye, have
lowest bulk density, reflecting the greater water holding capacity of soils
that have a large volume of pore spaces. The comparatively high bulk density
vslues for the sycamore-boxelder soils may be due to the greater proportion of

,

*

sind particles in soils of the floodplain sample plot.
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Soil pH is a highly variable measure of acidity and alkalinity.

Among the many factors affecting pH are parent materials, climate, living
organisms, topor aphy, and age (Thompson and Troeh 1978). Soil pH is also

influenced by season of the year, cropping practices, soil horizon, ambient
water content, and pH measurement techniques. Most humid region mineral soils
have a pH range of 5 to 7, while a range of 7 to 9 is more common in arid

regions (Buckman and Brady 1969).

The mean pH values in Table 3.2-21 represent the annual range for
soils in sampling areas of each of the cover types. One of the major

influences on soils in the study area is the prevailing limestone bedrock,
which has an alkaline effect on pH. This effect is greater where limestone

outcrops are numerous and depth to subsurface bedrock is shallow, as is common
in the cover types located along the slopes and river bluffs. The pH values

are highest in the oak-hic kory, maple-basswood, walnut-hickory-buc keye ,
chinkapin' oak, and oak-maple cover types of these areas, and they fall within
SCS estimates of 5.1 to L,4 for these soils (USDA Soil Conservation Service,
personal consnunication 1981). Lowest pH ranges are associated with the upland
pine and orchard sites, where sample values generally are consistent with the
4.5 to 6.0 estimates from SCS.

e Conductivity

Electrical conductivity is a measure of soluble salt concentrations
in the soil matrix. Salt deposition from coolir.g towers could potentially
stress vegetation through long-term accumulations in the soil medium or by
short-term impingement on leaf surfaces.

Where salt accumulations in the soil are substantial, depression of
plant growth may occur. This depression of growth may be due to the direct
effect of salt in reducing water uptake by plants, the direct effect of salt
in disturbing the plant's nutrition and metabolism, zad the indirect effects

| of salt 'in changing soil structure, permeability, and aeration. The salt

thie moisturecontent at which plant growth is impaired is dependent upon

3-102
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.

characteristics of the soil, the distribution of the salt in the profile, the
,

chsmical composition of the salt, and the type of plant.
t

i
Soils in the Marble Hill study area have generally low salt

cencentrations, although, unlike most soils in humid regions, they are
high-lime soils rather than acidic. Most high-lime soils are young soils

formed from parent material high in c alcium (Thompson and Troeh 1978).
Although containing large amounts of CACO , these soils are not saline due

3
' to the relatively low solubility and buffering action of CACO *

3

Because naturally occurring soluble salts tend to move with water,,

precipitation and drainage characteristics influence salinity patterns for any3

i given area. During dry periods, evaporation of soil moisture draws salts to

) the surface where they accumulate. After periods of considerable
precipitation, salts may be leached from the site or deposited deeper in 'the
soil profile, making surface concentrations lower. Greater leaching of salts

'

often occurs on ridges or hilltops, while moist areas or lowland basins

receive runoff waters high in soluble salts from these areas.
.!

I Due to the proximity of sample plots in the study area, topographic
influences appear to have more effect than precipitation on conductivity
variations among cover types (Table 3.2-21). Lowest conductivity values are

found in soils of the Virginia pine, red pine, and chinkapin oak cover types,
which are located on ridgetops or upland sites. The influence of the

prevailing limestone bedrock is evident in the high conductivity levels on
sites with numerous outcrops and shallow depth to bedrock, such as the

!

osk-hickory cover type. In this cover type, the solubility of calcium

carbonate in the soil water solution increases conductivity values.

Comparison of the values in Table 3.2-21 and Figure 3-4 shows that
tha mean conductivity values are within the negligible effects range of planti

response to salinity. Fluctuations in conductivity are common, especially

, f continually changing moisture regimes. However, even the highest* because o
,

raidings are below the 2,000 micrombos/cu -threshold for possible' effects on

,
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'

salt-sensitive vegetation. Cultural influences, including fertilizer

application, irrigation, and cooling tower salt drift, can increase naturally
low conductivity levels. The highest reading during the 5 year sampling

period was 1,625 paho/cm in the orchard cover type. Although no longer

sampled, this and other agricultural sites probably have higher salt

concentrations than the eight woodland cover types .h would likely be the

firs.t to show stress should excessive salt levels be reached. Comparison of

salt tolerance of various agricultural and forest vegetation is presented in,

Table 3.2-22. Two of the salt-sensitive species, apple and dogwood, are

common in the study area, and may serve as indicators of salt build-up.

e Cation Exchange Capacity and Base Saturation

The total exchangeable cations that can adsorb onto a soil is
'

expressed as cation exchange capacity (Buckman and Brady 1969). The

exchangeable cations may be grouped into exchangeable bases (conunonly calcium,
magnesium, sodium, and potassium) or exchangeable acid-generating particles
(hydrogen and aluminum) (Buol et al. 1973). Cation exchange capacity (CEC) is
important in determining agronomic and forest nutrition. High CEC of mineral

soils indicate a high nutrient storage capacity. Also, high CEC are

associated with less weathered soils that have weatherable minerals available
i as a plant nutrient reserve.

The kinds of cations adsorbed onto soils are influenced by parent
material, weathering, organic matter, and agricultural soil ammendments.

Calcium, which is readily dissolved and adsorbed, is the most abundant

exchangeable cation in the majority of approximately neutral soils (Kelly
1948). Magnesium commonly is next in occurrence , with potassium and sodium
present in relately small amounts. Younger soils tend to have higher calcium

levels, higher pH, and greater CEC (Thompson and Troeh 1978). Continued

weathering and increased decomposition of organic matter tend to replace the
easily removed calcium ions with more strongly adsorbed hydrogen and

aluminum. Older soils consequently have lower pH and CEC. Cation-exchange

| reactions, however, are reversible. Addition of lime reverses the replacement
'

process of acid soils, increasing exchangeable calcium and decreating adsorbed:

|

|

|
.
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Table 3.2-22

Comparative Salt Tolerance of Agricultural and Forest Plant Species

High Salt Tolerance Medium Salt Tolerance Low Salt Tolerance
(10,000-18,000 paho/cm) (4,000-12,000 pmho/cm) (2,000-4,000 paho/cm)

Acparagus Alfalfa Almond
Bsrley Bell pepper Alsike clover
Barmudagrass Broccoli Apple
Birdsfoot trefoil Cabbage Apricot
Garden beets Cantaloupe Celery
Kale Carrot Dogwood
Spinach Castor beans Field beans

; Spruce Cauliflower Green beans
| Sugar beet Corn Meadow foxtail
! Virginia pine Cucumber Peach

Flax Pear
| Grape Plum
| Lettuce Radish

Oats Red clover
| Onion Strawberry
'

Orchardgrass White Dutch clover
Peas
Perrenial ryegrass
Potatoes
Rice
Rye
Sorghum
Squash
Sudangrass
Sunflower
Tomato
Wheat
White sweet clover
Yellow poplar

b

i S:urce: Black, C.A. (1968).

Curtis et. al. (1977)
Richards, L.A. (1954)

4

'

.
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hydrogen and aluminum. Application of fertilizer similarly reverses the

chemical makeup of alkaline soils.
,

Changes in CEC can indicate degree of weathering, soil development,
'

and presence of cations that affect plant growth. Exchange capacity of

mineral soils rarely is more than 75 milliequivalents/100 grams, and in most
is substantially less than 50 meq/100g (Kelly 1948). Highest CEC values are

found in peaty soils, while sandy soils usually have lowest CEC.

As noted previously, hydrogen and aluminum cations tend to dominate
acid soils, while most of the other cations, called exchangeable bases,

enhance soil alkalinity. The proportion of CEC occupied by these bases is the
base saturation perc entage (Buckman and Brady 1969). As percent base

saturation is reduced, CEC decreases, and pH is lowered. Percent base

saturation of a soil indicates how much of the CEC is being utilized to store

plant nutrients (Thompson and Troeh 1978). Calcium in particular is important
to plant growth.

The correlation of CEC, base saturation, and pH is evident in the

sample values in Table 3.2-21 and Figure 3-5. Base saturation and CEC are
generally highest in cover types with high pH. In examining CEC values, the

only exception to this trend is the oak-hickory cover t ype , which has the

highest pH but medium-range CEC. This apparently is due to calcium carbonate

interference. As shown in the base saturation formula in Section 2.5,

determination of total exchangeable bases (TEB) and CEC is necessary to derive
percent base saturation. Since limestone, when extracted, has positive

influence on TEB and a negative influence on CEC, the resultant base

artificially high. kThis explains the unrealistic basesaturation values are
saturation values (those greater than 100%) in previous years and accounts for
the high base saturation and low CEC in the oak-hickory cover types.

I
| .

!
'

.
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Figure 3-5. Relationship of pH, Cation Exchange Capacity, and Percent
! Base Saturation of Soil Samples for Each of the Vegetation
I Cover Types
4

;

I

3.2.3 Major Vegetation Stress Factors
4

I Vegetation stress over the 5 year monitoring period has been

l primarily due to natural causal agents. Figure 3-6 is a general

representation of the major stress factors and illustrates the comparative

isiportance of natural causal agents. Values for the graph were based on the

percent of identified stress areas attributable to the major causal agents.

Crusal factors generally have been grouped to show comparative contributions
i

|
t

1

i
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of the differing stress factors and to emphasize changes in extent of

infestations over the five years. Due to the widespread impact of lucust leaf 1

iminer, it was separated from the other insects to show its specific

centribution to stress.

. FUNGAL AND
BACTERIAL
DISEASES

'
.su......................:

MAN .... sLOCUST LEAF MINERjis- 1

,I)4 UC Q.ii
' ' ~ ~ " - ~ -~~ ''

diUNENiii.. .
5 INSECTS.i!

A:Y";;. . '
ssss:

GENERAL
DECLINE p. . . . . .

, - OTHER INSECTS
"'

MAN-INDUCW''4/MM"'" GENERAL DECLINE
1977 1978 1979 1980 1981

.

SAMPLING PERIOD

Figure 3-6. Major identified Vegetation Stress Factors Over the
5-Year Monitoring Period

,

,

|
,

.
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Insects, primarily locust leaf miner, have contributed most to
vrgetation stress in the study area. The magnitude of impact of locust leaf

niner is evident in Figure 3-6. Outbreaks of this insect are common
throughout ito range, and black locust, its favored host, is abundant and
widely distributed throughout the study area. Extent of infestation is

c yc lic , as shown in the low level of 1977, a marked increase and extensive
prasence in 1978, 1979, and 1980, and then a marked decrease in 1981. While
causing extensive leaf-brownin;;, and in some cases defoliation during severe
outbreaks, trees are seldom killed, making infestation from locust leaf miner
expected to increase again in the future. Less predominate insects
contributing to stress over the five years include borers and leaf feeders,
especially lace bugs and bagworms.

Fungal and bacterial diseases also have contributed to stress,
especially in 1981. Although many types of diseases occur affecting various
vegetation species, the predominant identifiable stress was due to anthracnose
on sycamore, leaf blotch on buckeyes, and leaf spots on oaks. These diseases
tend to be more widespread during extended periods of heavy rainfall, such as
occurred in the spring and early summer of 1981.

Stress attributed to general decline includes several different
causal agents. Winter damage from frost and ice in 1977 and 1978 contributed
to the general decline of sensitive species, particularly pines and fruit
trees. Fluctuations in water level of the Ohio River and subsequent erosion
produced stress in tree stands along the river. Successional changes,
particularly in the pine stands in the study area, involve suppression of
intolerant species and contribute to general decline. Additionally,
successional changes are often accelerated by weather conditions, so that
stress such as windthrow damage occurs. All of these factors have contributed
to stress from general decline during the 5 year survey.

Man-induced stress observed in the study area also is due to a
variety of factors. Stress from pipeline effluent and herbicide spraying
c1cng a right-of-way was noted in 1978, but had recovered by the" next year.

| Fira is another factor that has produced stress in scattered areas.
,

I

,
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Stress attributable to construction of the Marble Hill Generating
Station was apparent in the 1980 survey. Expansion of laydown areas and roadi

construction caused stress to trees along the perimeters of these construction
I areas. Mechanical injury, soil compaction, and filling around trees were the
|

| major stress causes. This stress was restricted to locations within the
| Marble Hill site boundaries and did not involve extensive areas (less than 5

acres). Construction activities also have contributed to increased stress
from general decline, such as the increased exposure to wind in the Virginia
pine stand contributing to windthrow. However, none of the construction

activities appear to have affected vegetation stress outside the Marble Hill
site boundaries.

.

|

<

E

O
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SECTION 4.0

CONCLUSIONS

Results of the 1980-1981 remote sensing and ground truth program and
cn indepth review of previous years' results were used to describe existing

vagetation cover types and vegetation stress of the Marble Hill study area.

Tha cover type descriptions included correlations among vegetation, topography,
cnd certain soils parameters. The vegetation stress review included an esti-

mate of the relative importance of various stress causes that have been identi-

ficd in the study area during the past five years.

The Marble Hill study area cover types are typical of the region,

which is a transition area in terms of vegetation and geology. Characteristic

of transition areas, many of the plant species comprising the cover types are
at the limits of their current ranges. Overall, the cover types are more

closely related to southern forests than to the beech-maple forests to the

north. The regional forest communities are generally not characterized by a
single climax type, so that as many as 10 to 20 species may share the crown
Cover.

The study area forest cover types can be grouped according to the
tcpographic positions they occupy: hardwoods, natural and planted pine stands,
and pine-hardwood mixtures occur on upland flats; chinkapin oak, maple-basswood,
ock-maple, walnut-hickory-buckeye, and oak-hickory occur at various positions
and aspects of Ohio River bluffs and slopes; and the sycamore-boxelder cover
type occurs in valley bottomlands. Evaluation of these topographic / vegetation
relationships and extensive ground truthing for species composition resulted
in the recognition of an upland mixed hardwoods cover type on the Marble Hill
site that is distinct from the ash-maple type with which it previously was
id2ntified.

',The influence of substrate on study area vegetation is apparent in
~

cpecies distribution within and among forest cover types. The predominantly

ccicareous bedrock of the study area accounts for the widespread presence of
calciphytes and their concentration on slopes where soils of ten are shallow
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and limestone outcrops abundant. Where substrates generally have remained

stable or undisturbed, successional maturity is evident. Where human activity

and/or physiography have induced erosion or other disturbance, species composi-
i tion is changing noticeably.

I

The maple-basswood and sycamore-boxelder cover types are typical of
mature woodlands in the region. The maple-basswood is characterized by sparse

undergrowth that is densest during spring prior to canopy leafout. Undergrowthi

||
in the sycamore-boxelder type is denser, with seasonal distribution based on

; periodic flooding. The other cover types are undergoing successional change
' and comprise, to various degrees, species adaptable to unfavorable site condi-
'

tions. Understory cover varies depending on site conditions but is generally
denser in the changing cover types.

.

i

|
Soils of the study area generally are silt loams. Those associated

with the maple-basswood, oak-maple, chinkapin oak, and walnut-hickory-buckeye
cover types are moderately deep well drained soils that occupy relatively

steep slopes and have a silty clay loam surface. Soils of the Virginia pine

cover type are similar but stony. Those associated with the sycamore-boxelder

cover type are flooded occasionally and have a silt loam surface layer and

sandy clay loam substratum. Measured soil parameters generally are consistent

I with site conditions:

1. pH values are highest in those cover types where soils are shal-
low and limestone's alkaline influence is greater..

| 2. Iowest moisture content occurs in the two pine cover types and
i the oak-hickory cover type, with the pines reflecting poorly

drained, eroded sites and the latter reflecting west-facing
slopes, rocky outcrops,-and thin soils.

3. Cover types with highest moisture content have lowest bulk dens-
ity. !

I

The major causes of vegetation stress observed during the monitoring ]
'

! period have been insects and diseases. The primary insect pest has been the

locust leaf miner, which was present in outbreak proportions during* 1978, 1979, j

and 1980. Predominate diseases have been anthracnose on sycamores, leaf blotch

4-2
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en buckeyes, and leaf spots on oaks. The predominate cause of general vegeta-
,

tien decline has been weather, although Marble Hill construction activities

j hr.ve caused or induced some onsite decline.

!
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Table A-1

Mean (i) and Standard Error (SE) of Percent Cover for Vegetation, Litter,
and Total Cover in Marble Hill Plots, 1980-1981

1980 1981
Map Sep* Oct* Apr* Jun*
Unit Cover Type i SE i SE i SE i SE

01 Maple-Basswood

Vegetation 31.7 13.1 32.6 12.2 56.9 8.6 37.6 10.6
Litter 31.9 15.3 39.9 6.5 29.4 7.4 58.6 9.6
Total Cover 66.4 6.2 72.5 6.9 86.3 3.8 93.5 1.8

02 Oak-Maple

Vegetation 36.3 11.6 18.8 5.8 60.0 16.3 47.5 5.3
'

Litter 45.6 8.3 73.1 6.3 31.3 8.4 45.0 6.7
Total Cover 81.9 8.5 91.9 2.7 80.0 15.4 92.5 4.6

03 Chinkapin Oak

Vegetation 50.6 11.7 28.1 9.6 66.3 8.5 58.1 7.8
Litter 33.8 15.8 54.4 15.5 19.4 9.7 35.0 5.2
Total Cover 84.4 14.7 82.5 7.3 85.6 6.2 92.5 5. 7

04 Red Pine

Vegetation 56.9 11.8 38.1 7.1 68.1 6.1 61.3 8.4
Litter 35.6 8.7 56.3 5.3 30.0 5.7 37.5 8.4
Total Cover 92.5 8.7 94.4 5.3 98.1 1.9 98.8 1.2

05 Sycamore-Boxelder

Vegetation 86.3 4.6 62.5 8.6 73.1 18.9 65.0 4.1
Litter 10.0 4.7 31.9 9.9 23.1 9.3 25.0 3.5
Total Cover 96.3 2. 9 94.4 3.6 96.3 1.8 90.0 2.1

'

06 Oak-Hickory

Vegetation 35.0 8.0 23.1 7.3 83.8 3.5 50.0 11.5
Litter 43.8 9.2 56.9 6.1 9.4 2.5 25.6 6.1
Total Cover 78.8 3.7 76.3 4.8 93.1 1.3 75.6 6.3

09 Walnut-Hickory-Buckeye

Vegetation 63.1 7.9 32.5 10.1 73.8 8.0 75.6 6.0
Litter 27.5 7.8 59.4 8.1 13.1 3.5 21.9 6.4 '

Total Cover 90.6 3.9 91.9 4.8 86.9 5. 3 97.5 1.3

l
11 ' Virginia Pine -

Vegetation 37.5 6.9 16.9 4.0 49.4 10.0 53.1 7.7.

'
Litter 61.9 6.9 81.3 4.0 46.9 9.8 46.9 7.7

| Total Cover 100.0 0.0 98.1 1.9 96.3 2.2 100.0 0.0
|

* Based on mean of eight plots per cover type per sample date, except June 1981
| sampling of Sycamore-Boxelder cover type which was based on mean of four plots.

A-2
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T2blo A-2

Species Corposition, Frequrney, Covar, and Moda Conditien Values
for Shrub Stratun by Cover Typm, 1980-1981

.

. Frequency (%) Cover (%) Mode Condition
^ 1980 1981 1980 1981 1980 1981

Scientific Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

Maple-Basswood

Acer saccharum 37.5 12.5 37.5 - 5.6 1.9 3.1 - 1 1 1 -

7Glmina triloba 12.5 37.5 25.0 25.0 3.1 5.6 3.1 7.5 1 1 1 1
Fraxinus americana - - 12.5 - - - 0.6 - - - 1 -

Lindera benzoin - 12.5 25.0 12.5 1.9 2.0 1.9 - 1 1 1-

Vitis aestivalis 12.5 - - - 0.6 - - - 1- - -

Oak-Maple

Acer saccharum 25.0 25.0 25.0 25.0 5.6 2.0 4.4 4.4 1 1 1 1

> Aesculus octandra - - 12.5 - - - 0.6 - - - 1 -

6 Celtis occidentalis 12.5 12.5 12.5 - 0.6 1.3 0.6 1 1 1 --

- - 12.5 - - - 0.6 1Cercis canadensis - - - -

Cornus florida 25.0 37.5 25.0 37.5 10.6 16.3 10.0 13.1 1 1 1 1
'

Fraxinus americana - 12.5 12.5 - - 0.6 0.6 - - 1 1 -

Ostrya virginiana 25.0 25.0 37.5 37.5 3.8 5.6 7.5 6.3 1 - 1 1

Prunus serotina 12.5 - 12.5 0.6 - 0.6 1 1 1- -

Ulmus rubra 37.5 37.5 50.0 37.5 6.3 6.9 10.0 3.8 1 1 1 1

Chinkapin Oak

Celtis occidentalis 50.0 12.5 25.0 25.0 11.9 5.0 50.0 5.6 1 8 1 1
Cercis canadensis 12.5 12.5 25.0 - 1.3 3.1 4.4 - 1 1 1-

Fraxinus quadrangulata 25.0 25.0 12.5 12.5 3.1 1.3 0.6 0.6 1 1 1 1
Juniperus virginiana 12.5 37.5 37.5 - 1.9 11.9 6.9 - 1 7 7 -

Ostrya virginiana 25.0 12.5 25.0 - 2.5 2.5 3.1 1 1 1 --

Quercus muehlenbergii 12.5 12.5 - 15.0 1.3 1.3 - 1.9 1 1 - 1
Rhus aromatica 12.5 25.0 25.0 3.8 - 8.1 2.5 1 - 1 1-

Symphoricarpos orbiculatus 12.5 - 12.5 - 2. 5 0.6 1 - 1- - -

; Ulmus rubra 37.5 37.5 37.5 25.0 8.8 6.3 6.9 3.8 1 8 1 1
Viburnum prunifolium - 25.0 - - - 1.9 - - - 1 - -

Xanthoxylem americanum 25.0 25.0 25.0 25.0 3.1 1. 3 3.1 3.1 1 1 1 1

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - .
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Table A-2 (Continu:d)

Frequency (%) Cover (%) Mode Condition
1980 1981 1980 1981 1980 1981,

Scientific Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

Red Pine
'

Acer saccharum 25.0 50.0 37.5 37.5 6.9 20.0 10.6 5.6 1 1 1 1
Carya cordiformis 12.5 12.5 - 0.6 - 0.6 1 1- - - -

Celtis occidentalis 12.5 12.5 - 0. 6 - 0. 6 - 1 - 1- -

Cercis canadensis 37.5 37.5 25.0 37.5 5.6 3.1 5.0 5.0 1 1 1 1
Cornus florida 75.0 37.5 62.5 62.5 21.9 5. 6 16.9 21.9 1 1 1 1
Fraxinus americana 50.0 25.0 75.0 87.5 7.5 1.9 6.3 9.4 1 1 1 1
Fraxinus quadrangulata - 12.5 - - - 1.3 - - - 1 - -

Liriodendron tulipifera 12.5 50.0 12.5 - 0.6 7.5 0.1 1 1 1- -

Lonicera japonica 12.5 - - - 1.3 - - - 1 - - -

Prunus serotina 50.0 12.5 50.0 25.0 2.5 1.9 7.5 2.5 1 1 1 1
Quercus muehlenbergii 25.0 12.5 37.5 12.5 1.9 0.6 2.5 1.9 1 1 1 1
Overcus rubra 25.0 25.0 12.5 12.5 1.9 3.1 1.9 3.1 1 1 1 1
Rubus phoenicolasius 12.5 12.5 12.5 12.5 1.9 1. 9 5.6 3.8 1 1 1 1

i Rubus sg. 12.5 25.0 - - 1.3 1.3 1 1 - -- -

*' Sassafras albidum 25.0 12.5 12.5 12.5 2. 5 1.3 2.5 1.3 1 1 1 1
Ulmus rubra 12.5 12.5 12.5 1.3 1.3 3.8 1 - 1 1

- -

Vitis aestivalis 12.5 12.5 12.5 1.3 0.6 3.8 - 1 1 1-
-

Sycamore-Boxelder

Acer negundo - 12.5 12.5 12.5 - 1.9 0.6 0.6 1 1 1-

Aesculus octandra - - 12.5 - - - 0.6 - - - 1 -

Cornus florida 12.5 - - - 3.8 - - - 1 - - -

Lindera benzoin 12.5 - 12.5 12.5 5.6 - 5.0 4.4 1 - 1 1
Ulmus americana 12.5 12.5 12.5 12.5 5.0 6.3 5.0 5.0 1 1 1 1

.

. _ . _ _ _ . _ ___.._t_____ _
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Table A-2 (Continuid)

Frequency (%) Cover (%) Mode Condition
1980 1981 1980 1981 1980 1981

Scientific Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun
..

Oak-Hickory

Celtis occidentalis 12.5 12.5 - - 1.3 1.3 1 1- - - -

Cercis canadensis 37.5 12.5 37.5 37.5 13.8 50.0 13.1 13.8 1 1 1 1
Cornus priceae 12.5 12.5 25.0 - 1.3 2. 5 2. 3 - 1 1 1-

Fraxinus americana 12.5 12.5 12.5 0.6 0.6 0.6 - 1 1 1- -

Quercus rubra - 25.0 - - - 3.9 - - - 1 - -

Rosa sp. - - - 12.5 - - - 0.6 - - - 1
Staphylea trifoliata - - 12.5 - - - 0.6 - - - 1 -

S ephoricarpos orbiculatus 25.0 12.5 12.5 12.5 1.9 1.3 3.1 0.1 1 1 1 1
U'mus americana 19.4 25.0 37.5 37.5 37.5 15.0 16.9 18.1 1 1 1 1
Xanthoxylem americanum 12.5 - 12.5 1.3 - 0.6 1 - 1- - -

{ Walnut-Hickory-Buckeye

Acer negundo 12.5 25.0 37.5 12.5 1.3 3.8 4.4 0.6 1 1 1 1
Acer saccharum 25.0 12.5 12.5 25.0 3.8 1.3 1.9 0.8 1 1 1 1
Aesculus octandra - - - 12.5 - - - 1.4 - - - 1
Asimina triloba 37.5 37.5 25.0 50.0 15.6 11.3 3.1 9.4 1 1 1 1
Carya cordiformis 12.5 - - - 1.9 - - - 1 - - -

Carya ovata 12.5 12.5 12.5 - 1.9 2.5 1.3 1 1 1- -

Fraxinus americana 25.0 62.5 25.0 37.5 4.4 6.9 2. 5 5.0 1 1 1 1
Fraxinus quadrangulata 12.5 25.0 50.0 37.5 0.6 5.6 6.3 3.8 7 1 1 3
Lindera benzoin 50.0 25.0 37.5 100.0 5.6 2.0 6.9 5.6 1 1 1 1
Prunus serotina - 12.5 - 12.5 - 0.6 0.6 1 1- - -

Quercus maehlenbergii - - 12.5 12.5 - - 1.9 1.9 - - 1 1
Rubus sp. , 12.5 - 12.5 - 0.6 - 1.3 1 1

-
- -

Symphoricarpus orbiculatus - 37.5 12.5 25.0 - 1.9 0.6 1.9 1 1 1-

Ulmus rubra 12.5- - - - 4.4 1- - - - -

_ _ - _ _ - __ _ - __ _ -



Table A-2 (Continutd)

Frequency (%) Cover (%) Made Condition
1980 1981 1980 1981 1980 1981

*

Scientific Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

Virginia Pine ~ '

Cornus florida - 37.5 37.5 50.0 - 3.1 5.0 1.9 - 7 1 1

Fagus grandifolia 25.0 - - - 1.9 - - - 1 - - -

Liquidambar styraciflua 25.0 12.5 - 12.5 - 0.6 0.6 1 1 - 1-

1.9 - - - 1Prunus serotina 12.5- - - - - -

- - - 0.1 - - - 1Quercus muehlenbergii 12.5 - - -

Mode condition: 1 = healthy, 3 = insect injury, 7 = dying, 8 = dormant.

T
.

.
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Table A-3

Species Composition, Frequency, Cover, and Mode Condition for Herbaceous Stratum,
Maple-Basswood Cover Type, 1980-1981

..

Frequency (%) Cover (%) Mode Condition
1980 1981 1980 1981 1980 1981

Scientific Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

0.1 - - - 1Acer rubrum - - - 12.5 - - -

Acer saccharum 12.5 37.5 12.5 62.5 0.6 5.0 0.6 3.9 1 1 1 3
0.1 - - - 3- - - 12.5Aesculus sg. - - -

Arisaema atrorubens 12.5 - 25.0 0.1 - 3.1 1 1- - - -

Asarum canadense 62.5 62.5 62.5 62.5 20.8 20.0 18.1 15.0 1 1 1 1
'

Asimina triloba 12.5 12.5 12.5 12.5 0.6 1.3 0.6 1.3 1 1 1 1
- - - 72.9.

- 50.0Claytonia virginica - - - - -

- - - 6.0 - - - 7 -87.5Delphinium tricorne - -

4.0 - - - 7 -- - 75.0 - - -Dentaria laciniata
Dicentra cucullaria - - 75.0 - - - 6.0 7 -- - -

y- Eupatorium rugosum 25.0 50.0 12.5 50.0 4.4 3.8 2.5 7.5 1 1 1 3
N Fraxinus americana 12.5 12.5 12.5 25.0 0.6 0.6 0.6 2. 5 1 1 1 1

100.0 - - - 18.1 - - - 1 1Galium aparine - -

- - - 12.5 - - - 0.1 - - - 1Glechoma hederacea
-

Impatiens Eiflora/ pallida 12.5 37.5 25.0 25.0 1.3 1.4 3.1 4.4 7 1 1 1

12.5 - - - 0.1 - - - -Lindera benzoin - - -

Parthenocissus guinquefolia 25.0 25.0 37.5 1.3 - 1.9 3.9 3 - 1 1-

Pilea pumila 50.0 - 25.0 25.0 5.6 1.3 0.8 1 - 1 1-

Ranunculus arbortivus 12.5 12.5 0.6 - 0.1 - 1 - 3- - -

Rhus radicans 12.5 - - - 0.6 - - - 1 1- -

12.5 - - - 0.1 - - -Rosa sp. - - - 1
Sanicula trifoliata 12.5 - - - 0. 6 - - - 3 - - 1

Sassafras albidum - - - 12.5 - - - 0.1 - - - -

12.5Tovara virginiana - - - 0.1- - - - - - -

12.5 - - -Trillium sessile - - 1.3 - - - 1 1

Ulmus americana / rubra 25.0 37.5 25.0 12.5 0.3 0.9 0.3 0.1 1 1 1 1
VioTa sororia 25.0 - 37.5 37.5 0.8 - 2.0 2.0 1 - 1 1

Mode condition: 1 = healthy, 3 = insect injury, 7 = dying.

|

____ _ _ _ _ _ _ _ _ _ _ - - - - _ _
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Table A-4

Species Composition, Frequency, Cover, and Mode Condition for Herbaceous Stratum,
~Oak-Maple Cover Type, 1980-1981

l. '

Frequency (1) Cover (1) Mode Condition ,

1980 1981 1980 1951 1950 1951

Scientific Name S_ep, g g Jun Sep Oct Apr Jun Sep Oct Apr Juvi

Acer saccharum 62.5 50.0 12.5 50.0 6.3 5.8 1.3 3.9 1 1 1 1
10.825.0Agrimonia microcarpa - - -- - -- - -

4.4 3.8 0.6 1 1 175.0 50.0 12.5Allium canadense - --

15.6 1- - 100.0Anemone quinquefolia - - -- - - -
'

1- -0.825.0Anemone 11a thaltetroides - - - - - -- -

10.0 1Asarum canadense 12.5 0.6 125.0 -- - - - -

1.425.0 1Botrychitse virginianum - - - - - -- - -

1.4 125.0Consnelina virginica - - - - - - --

Cornus florida 37.5 25.0 25.0 25.0 3.1 0.8 3.1 1.9 1 1 1 -

1.1 162.5Dentaria 1aciniata - - - - - - - - -

0.6 1Desmodium glutinosum 12.5 - - -- - - - - -

2.1 7- - 37.5Dicentra cuculiaria - - - - - - -

37.5 62.5 - - 6.4 5.0 1 1Dicotyledoneae - - - -

Dioscorea quaternata 25.0 12.5 37.5 50.0 1.3 0.1 0.9 2. 8 1 1 1 1;y
Fraxinus americana 25.0 25.0 37.5 12.5 3.1 1.9 1.4 0.6 1 1 1 -

on Fraxinus quadrangulata 12.5 0.6 1- - - - - - - - -

- - 87.5 12.5 3.9 0.6 1 1Galiunt apartne - - - -

Galium circaerans 25.0 12.5 12.5 25.0 0.8 0.6 0.6 0.8 1 1 1 1
12.5 0.6 1Geum canadense .

- - - - - - - - -

E fTersenta diptw11a 37.5 37.5 2.5 2.5 1 1- - - - - -

12.5 0.1Lonicera japonica 1- - - - - - - - -

Ostrya virginiana 25.0 12.5 25.0 37.5 2.0 0.6 1.3 5.6 1 1 1 1
Parthenocissus quinquefolia 37.5 12.5 87.5 12.5 1.9 9.6 7.5 0.6 1 1 1 1 i

12.5 12.5 12.5 0. 6 1.3 1.3Poaceae 1 1 1- - -

Prunus serotina 12.5 50.0 25.0 12.5 0.1 1.0 0.8 0.6 1 1 1 1
12.5 12.5 12.5Quercus rubra 0.6 0.1 0.6 8 1 1

- - -

Rhus radicans 37.5 12.5 25.0 12.5 3.9 0.1 2.5 2.5 1 1 1 1
Sanguinaria canadensis 12.5 12.5 - - 0.6 0.6 1 1

- - - -

i sanicula trifoliata 75.0 12.5 62.5 8.1 1.3 12.0 1 1 1
- - -

- - - 12.5satiax sp. 1.3 1- - - - - -

TEeTTaria pubera 37.5 2.8 1
- - - - - - - - -

01mus rubra 12.5 25.0 37.5 62.5 0.6 1.9 5.0 5.0 1 1 1 1Viofi eriocarpa 12.5 12.5 0.6 1.3 1 1
- - - - - -

VioTi sororia 75.0 50.0 1.8 1.5 1 1
- - - - - -

;

Mode condition: 1 = hesitry, 7 = dying, 8 = dormant.

1

; r

.
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Table A-5

Speciss Composition, Frequtney, Covar, and Moda Conditien for Herb:c2cua Strstum,
Osinkapin OIk Covar Type, 1980-1981

Frequency (1) Cover (1) Mode Condition
1980 1981 1980 1981 1980 1931

Scientific Name 5eg g g Jun Sep g g Jun~ g g g g
,

01 112.5 - - -Agrimonia microcarpa - - -- - -

1.0 150.0Allium canadense - -- - - - -- -

0.8 0.8 - - 1 1i carex sp. 25.0 25.0 - -- -

25.0 25.0 2.5 0.3 0.8 1 1 1' Celtis occidentalis 25.0 - --

12.5 12.5 0.6 - 0.1 0.1 1 1 1i cercis canadensis 12.5 --

1.9 I12.5 - - -
; Clematis vlorna - - - - - -

consnelina virginica 12.5 12.5 12.5 1.9 1.9 0.6 1 1 1- - -

1.4 137.5 - - -Delphinium tricorne - -- -- -

4.6 2.8 175.0 50.0 1.6 1 1Dicotyledoneae 50.0 - --

5.6 11.3 762.5 75.0 15.0 1 1Dioscorea villosa 62.5 - --

0.112.5 1Fraxinus americana - - - - - -- - -

1.3 1Fraxinus quadrangulata 25.0 - - - - - -- - -

Galium circaezans 50.0 50.0 50.0 50.0 2.8 1.6 1.5 2.6 1 1 1 1
0.1 112.5Geum canadense - -- - - - ---

1.9 125.0i }Gitrixpatula - - -- - - - --

4.5 2.0 1 150.0 37.5 - -Jeffersonia dip %11a - - - -

Lonicera japonica 62.5 62.5 50.0 50.0 15.0 12.0 15.0 10.0 1 1 1 1
0.612.5 1Monocotyledoneae - - - - - -- - -

> Ostrya virginiana 25.0 25.0 25.0 3.8 1.9 3.1 - 1 1 1- -

d Parthenocissus quinquefolia 50.0 - 25.0 37.5 2.1 2.5 3.9 1 1 1- -

1.3 0.6 1 112.5 12.5 - -Poaceae - - - -

87.5 50.0 2.5 8.8 1.5 1 1 1Polygonatum biflorus 37.5 - --

| Prunus serotina 37.5 25.0 37.5 25.0 2.5 1.3 1.9 0.8 1 1 1 1
0. 6 0.6 - - 1 1j Quercus rubra 12.5 12.5 - - - -

1.3 2.5 1 1 112.5 25.0 5.6Cs aromatica 12.5 -- -

1.3 0.1 112.5 12.5 0. 6 1 1Ilius radicans 12.5 -- -

0.6Tosa sp. - - 12.5 - - - 1- - - -

0.712.5 - - -Rubus sp.' - - - - - - -

1.8 175.0 0.3Sanicula trifoliata 25.0 1- -- - - -
,

- - - 3.1i Silphium trifollatum 12.5 1- - - - - -

I 5milax herbacea 37.5 12.5 50.0 62.5 1.4 0.6 2.1 2.6 1 1 1 1

Solidago ulmifolia 62.5 75.0 37.5 37.5 3.3 4.4 1.9 1.9 1 1 1 1,

11.3 10.6 1 162.5 62.5Swertia caroliniensis - -- - - -

0.1 0.1 1.3symphoricarpos orbiculatus 12.5 12.5 12.5 1 1 1-- -

0.1 - - -12.5 - - - 1Taraxacum officinale - - -

12.5 62.5 62.5 - 0.1 8.3 4.5 - 1 1Thalictrum revolutum - -

2.5 1.0 1 137.5 50.0Triotteum aurantiacum - - - - - -

0.1 - 0.6 112.512.5 1viburnum pruntfolium,'
--- - -

0.612.5 1viola sororta - - - - - - - - -

VitTs aestivalis 12.5 12.5 12.5 1.3 0.1 0.6 1 1 1- - -

Xanthoxylum americanum 12.5 12.5 12.5 25.0 5.0 2.5 3.1 0.8 1 1 1 1

lEide condition: 1 = healt h , 7 = dying.
4

_ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ __ __ _ _ _ _ _ _
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Table A-6

Species Composition, Frequency, Cover, and Mode Condition for Herbaceous Stratum,
Red Pine Cover Type, 1980-1981,

-

.

- . Frequency (1) Cover (1) Mode Condition
1950 1951 1980 1951 1980 1981Scientific Name se_p. g g g g Oct_ _Apr_ Jun g Oct._ _Agr. Jun --

Acer rubrum 12.5 12.5 U.1 0.6 1 1
- - -

| Acer saccharum
- - -

12.5 - - - 2.5- -
1- - - -

Carex sp. 12.5 12.5 12.5 12.5 0.6 0.6 0.1 0.1 1 1 1 1Cercis canadensis 50.0 50.0 37.5 12.5 3.8 2.5 3.1 3.8 1 1 1 1Circaea quadrisuTeata 37.5 3.8- - - - - - - - - -
Cornus florida 50.0 37.5 50.0 50.0 20.0 11.3 6.9 8.1 1 1 1 1Dentaria laciniata 37.5 2.5, - -

1
- - - - - - -Desmodium glutinosum 12.5 12.5 6.3 0.6 1

- - - - - - -

Dicotyledoneae 12.5 1.9- - -
2- - - - - -

Otospyros virginiana 12.5 1.3 1
- - - - - - - - -Eupatorium rugosum 12.5 12.5 12.5 12.5 0.6 1.3 0.6 0.6 1 1 1 3Fragaria virginiana 12.5 12.5 12.5 1.3 0.1 1.0 1 1 1

- - -
Fra xinus americana 12.5 12.5 25.0 50.0 1.9 0.6 1.9 3.0 1 1 1 1Fraxinus quadrangulata 12.5 1.3-

1
- - - - - - - -Fraxinus sp. 25.0 0.3- - -

1
- - - - - -

Galium circaerans 25.0 37.5 50.0 0.3 0.4 1.0 1 1 1
- -> Ga lium t ri f lorum

-

12.5 37.5 37.5
,

0.1 1.4 0.4-
1 1 1,!. Liriodendron tulipifera 12.5 12.5

- -

0.1 0.1 1
- -

1
-^ -O - -

Lonicera japonica 75.0 75.0 75.0 62.5 11.4 15.6 25.6 13.8 1 1 1 1Parthenocissus quinquefolia 25.0 87.5 87.5 2.5 11.3 13.1 1
-

1 1
- -Phyrna leptostachya 25.0

'

25.0 1.3 1.9 1
-

1
- - - -

Pinus strobus 12.5 12.5 12.5 12.5 0.1 0.6 0.1 0.1 1 1 1 1

-
'

Prunus serotina 25.0 37.5 50.0 25.0 2.5 3.1 6.9 2.5 1 1 1 1Quercus muchlenbergii 12.5 12.5 0.6 0.6-

1 1
- - - -

Rhus radicans 62.5
-

75.0 62.5 5.0 6.0 6.3 1
-

1 1
- -

Rosa sp. 12.5 12.5 1.3 - 0.6-
1 1

- -

E5is phoenicolasius 12.5 12.5 25.0 2.5 1.3 1.3 1 1

- - -,
-

11
-

Rubus sp. 25.0 12.5 25.0 62.5 2.5 1.3 1.9 2.6 1 1 1 1

-

Sanicula trifoliata 25.0 12.5 62.5 75.0 1.9 0.1 3.3 4.0 1 1 1 1Sassafras albidum 25.0 - - -
- - - 0.8 1- - -Taraxacum officinale 12.5 12.5 - - 0.1 0.6 - -
-

1 1Ulmus americana / rubra 12.5 12.5 12.5 12.5 1.0 0.6 0.6 0.1 1 1 1 1

->

MtTs aestivaits 12.5 12.5 0.6 - - 0.1 1
- -

1- -
'*

, .

Rode condition: 1 = healthy, 2 = diseased. 3 = insect injury.

4
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! Tzblo A-7
|
| Specica Compositien, Frzqunney, Covar, and Modo Condition for HerbIcrous Stratun,
| Sycamore-Boxelder Cover Type, 1980-1981 -

|

-- .

f 5 Frequency (1) Cover (1) Mode Condition
1980 1981 1980 1981 1980 1981

Scientific Name & Oct_ ,Apr M* Sep Oct Apr Jun* Sep Oct &M

Acer negundo 25.0 12.5 37.5 12.5 2.5 0.6 3.2 1.3 1 1 1 1
15.0 1 125.0 13.8 1.9Actinomeris alternifolia 50.0 25.0 ---

10.612.5 - - - - - -Aescu lu, sp. - - -

1 10.8 0.625.0 12.5Asarum canadense
-- -- --

1 - -12.5 - - - 0.6 - - -Aster azureus -

Boehmeria cylindrica 62.5 100.0 62.5 25.0 15.0 16.3 5.0 1.9 1 1 1 1

Carex sp. 50.0 50.0 50.0 50.0 16.9 16.3 6.3 8.8 1 1 1 1

1 10.1 0.6Comme 11na virginica 12.5 12.5 - -- -- -

110.61.312.5Cornus florida 12.5 - -----

11.3 - - -Dicotyledoneae 12.5 - - - - - -

1 1 11.9 1.9 1.312.5 12.5 12.5Dioscorea quaternata ---

10.325.0 - - -Fragaria virginiana - -- - --

1 18.1 0.162.5 12.5Galium apartne - -- -- -

10.612.5Galium triflorum - - - -- - -- -

116.3 6.3Geum canadense 50.0 - 37.5 -- - --

1 1 1ijydrangea arborescens 37.5 25.0 50.0 - 6.9 5.0 10.0 --

8.8 1 1> Impatiens biflora/ pallida 39.4 37.5 - 50.0 7.9 6.3 1--

11.912.5,L Lindera benzoin - - - -- - -- -

1 10.61.4Parthenocissus quinquefolia 25.0 12.5 - -- --->=
1.9 19.6 1 1JPhr leptostachya - 25.0 100.0 - - -- -

1 1 1 ~25.8 0.1 0.6Pilea pumila 87.5 12.5 12.5 - --

- - 50.0 12.5 - - 3.1 0.6 1 1Poaceae - -
4

10.9 - - -37.5 - - -Polygonum cespitosum - --

8.8 1.3 1 150.0 12.5Ranunculus fascicularis - - -- --

1.3 1 11.9 ,Rhus radicans 12.5 12.5 - - - ---

- - 0.3 7.5 1 125.0 50.0Saniculs trifoliata - -- -
:

- - - 5.6 125.0Stellaria media - - -- -
,

Tovara virginiana 37.5 37.5 12.5 25.0 2.5 1.9 0.6 1.3 1 1 1 1'

3.1 0.937.5 37.5 - - 1 1Viola papilionacea - - - -

- - 2.1 3.3 1 1Viola sororia 50.0 62.5 - - - -

,

*Due to flooding, June data available from only one sample plot location.
i

Mode condittons: 1 = healthy

,

R

d

.

1 /

\
i

9
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Table A-8

Species Composition, Frequency, Cover, and Mode Condition for Herbaceous Stratum,
Oak-Hickory Cover Type, 1980-1981 .,

- Frequency (1) Cover (1) Mode Condition
1980 1981 1980 1981 1980_ 1981_*

Scientific Name Sep Oct Apr Jun Sep Oct Apr Jun gg g Jun -'

1 10.6 1.512.5 5.0Aesculus octandra - -- -- -

1 137.5 25.0 2.5 2.0Arisaema atrorubens - -- -- -

10.325.0Aster azureus - - - - -- - --

0.9 1 1 137.5 1.8 2.5Carex sp. 37.5 50.0 - --

7 112.5 12.5 0.6 0.6 1.3 1Celtis occidentalis 12.5 ---

37.5 2.5 0.6 1.4 1 1Cercis canadensis 25.0 12.5 1- --

DeTphTnium tricorne 87.5 8.4 - - - 1- - - - - -

12.5 - - - 0.6 1Dentaria laciniata - - - - - -

- - - 37.5 2.5Dicotyledoneae 1- - - - - -

37.5 - - - 12.5 - - -Erythronium albidum 7
'

- - -

Eupatorium rugosue 75.0 87.5 75.0 75.0 11.3 7.5 2.8 6.9 3 1 1 1
12.5 25.0 0.6Fraxinus americana 12.5 0.6 0.8 1 1 1- - -

- - - 12.5 0.1Fra xinus sp. 1- - - - - -

- - 75.0 2.3Ga lium apartne 1- - - - - - -

Geum canadense 12.5 25.0 12.5 0.6 0.8 0.6 1 1- - - -

_Hy_st ri x patu la 25.0 37.5 62.5 50.0 1.9 2.0 1.6 2.1 7 1 1 1
Lonicera .iaponica 50.0 50.0 50.0 50.0 6.3 5.6 18.8 12.0 1 1 1 1y Mertensia virginica 100.0 32.5 1- - - - - - - - -

Parthenocissus quinquefolia 62.5 100.0 100.0 3.9 21.9 19.0 7 1 2- - - -

N Poaceae 25.0 3.1 7- - - - - - - - -

Prunus serotina 25.0 25.0 12.5 25.0 1.3 0.3 0.6 0.3 1 1 1 1
12.5Onercus sp. 0.1 1

- - - - - - - - -

12.5 12.5Rhus aromatica 0.1 0.1 1 1
- - - - - -

Ribes sp. 12.5 - - - 0.6 1- - - - - -

Rubus sp. 12.5 12.5 0.6 1.3 1 1
- - - - - -

Sanguinaria canadense 25.0 50.0 0.8 1.5 1 1
- - - - - -

Sanicula trifoliata 12.5 25.0 37.5
'

O.6 0.3 1.4 1 1 1
- - -

12.5 12.5 - -Smilacina racemosa 3.1 1.3 1 1
- - - -

Symphoricarpos orbiculatus 12.5 0.1 1
- - - - - - - - -

Trillium sessile - - 37.5 25.0 3.3 1.3 1 7- - - -

Ulmus americana 37.5 37.5 1.9 1.9 1 1
- - - - - -

Vitis aestivalis 12.5 12.5 1.9 1.3 1 1
- - - - - -

Mode cwdition: 1 = healthy, 2 = diseased, 3 = insect injury, 7 = dying.

- _ _ _ _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



_ - - _ _ _ _ _ . _ _ . _ _ . .

Tablo A-9
|

Specisa Compositten, Frequ2ncy, Covar, cnd Moda Conditien for Herbacscua Str&tum,'

Winut-Hickery-Buckeya Covar Type, 1980-1981
.

Frequency (1) Cover (1) Mode Condition
-

1980 1981 1980 1981 1980_ 198
- -

,S_ep, Oct, g g Sep Oct ggScientific Name 5ey, Oct, g g e

1 1 10.8 0.6 0.6Acer negundo 25.0 12.5 12.5 ---

112.01.337.5 -

Actinomeris alternifolia 12.5
-----

1 10.6 0.112.5 12.5 - -- -

Asarum canadense - -

1 11.3 3.8 125.0 25.0 6.3 -

Asimina triloba 25.0 --

0.1 1 1 - 112.5 C.1 1.3Carex sp. 12.5 25.0 --

Carya cordiformis 25.0 12.5 37.5 12.5 1.3 0.6 1.9 0.6 1 1 1 1
110.61.312.5 - 12.5 ----

Cerya ovata -

10.3 125.0 0.6 - - - -

Cercis canadensis 12.5 - -

10.112.5 - - -- - -Circaea quadrisulcata - - -

74.9100.0 - - - -- - -Dentaria laciniata - -

70.437.5 -- - -

Dicentra cucullinaria - - -
- -

10.112.5 - - -- - -
Dicotyledoneae - - -

Eupatorium rugosum 75.0 62.5 12.5 62.5 4.6 3.3 0.1 3.1 1 1 1 1

10.612.5 - - -- - -Fraxinus sp. - - -

Fraxinus americana 50.0 12.5 12.5 50.0 6.9 2.5 1.3 3.8 1 1 1 1

1 11.3 0.612.5 12.5 - -

Fraxinus quadranquiata - -
- -

1 11.9 0.687.5 12.5 - -- -
Galium apartne - -

1p. 0.1
B Glechema hederacea 12.5 - - -- - -

- - -

- - - 1- - - 0.612.5 - -

U Juglans nigra -

10.8 125.0 2.1Lindera benzoin 62.5 - -- -- -

Lonicera .iaponica 100.0 100.0 100.0 100.0 2.1 21.9 4.9 34.4 1 1 1 1
1 111.9- 12.5 1100.0 100.0 2.1Parthenocissus quinquefolia 62.5 ---

10.612.5 - - -- - -

Prenanthes sp. - - -

1 19.4 9.5 162.5 75.0 8.3Rhus radicans 62.5 ---

1 11.3 0.1 1
-

12.5 12.5 0.1Rosa sp. 12.5 ---

1 11.3 1.9 1Rubus sp. 12.5 - 12.5 12.5 1.3 --
'

Sanicula trifoliata 62.5 37.5 62.5 50.0 2.8 1.4 4.5 1.0 1 1 1 1

10.1- - - 12.5 - - -- - -

Smi la x sp.
1 12.5 1.5 1Symphoricarpos orbiculatus 12.5 - 50.0 50.0 0.6 --

10.612.5 - - - -Trillium sessile - - -- -

Ulmus rubra 12.5 12.5 25.0 12.5 0.6 0.6 1.3 0.6 1 1 1 1

Viola sororia 12.5 12.5 25.0 25.0 0.1 0.1 1.3 0.3 1 1 1 1
10.3 - - -25.0Vitis aestivalis - - -- - -

* Mode condition: 1 - healthy. 7 = dying.
4

1
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Table A-10

Species Composition, Frequency, Cover, and Mode Condition for Herbaceous Stratum,
Virginia Pine Cover Type, 1980-1981

,

* Frequency (1) Cover (1) Mode Condition'

1980 1981 1980 1981 1980 1981
Scientific Name 5ep Oct Apr Jun Sep Oct Apr Jun Sep Oct Ayr Jun

Acer rubrum 25.0 25.0 37.5 0.8 0.8 0.4 1 1 1- - -

Acer saccharum - 25.0 12.5 12.5 0.1 0.1 0.1 1 1 1- -

12.5 12.5 37.5Carex sp. 0.1 0.1 0.9 - 1 1 1- -

Cercis canadensis 25.0 12.5 12.5 37.5 0.8 0.1 0.1 0.4 1 1 1 1
Cornus florida 87.5 75.0 62.5 100.0 5.2 2.9 5.8 7.1 1 1 1 1
Dioscorea quaternata 12.5 - 25.0 12.5 0.6 1.9 0.1 1 1 1- -

r gus grandifolia 37.5 37.5 25.0 37.5 3.1 3.1 2.5 5.0 1 1 1 1: a
fragaria virginiana 12.5 - - - 0.6 1- - - - - -

rraxinus americana 12.5 12.5 0.6 0.6 1 1- - - - - -

Q lium circaezans 62.5 50.0 50.0 75.0 2.9 1.4 1.6 1.8 1 1 1 1
Galium triflorum 12.5 12.5 12.5 37.5 0. 6 0.6 0.1 3.3 1 1 1 1
Liquidambar styracif fua 37.5 25.0 50.0 37.5 4.4 1.4 2.6 2.0 1 1 1 1
Lonicera japonica 37.5 37.5 37.5 37.4 3.1 4.4 13.8 9.4 1 1 1 1
Osmorhiza claytoni 12.5 25.0 1.9 3.9 1 1

- - - - - -

0xalis stricta - - 12.5 - - - 1.9 1- - - -

Parthenocissus quinquefolia 37.5 62.5 75.0 3.1 6.3 11.9 1 1 1
- - -

> Poaceae 25.0 - - - 0.8 1
- - - - -

.h Prunus serotina 12.5 37.5 50.0 25.0 0.3 0.9 1.5 0.3 1 1 1 1

-

* Quercus sp. 62.5 62.5 37.5 37.5 3.1 2.6 1.4 1.9 1 1 1 1
Ranunculus recurvatus 25.0 - - - 1.9 1

- - - - - -

Rhus radicans 37.5 37.5 62.5 5.6 9.4 12.8 1 1 1
- - -

I6si sp. - - 12.5 12.5 0.1 0.1 1 1
- - - -

Rubus sp. 12.5 25.0 25.0 12.5 1.9 1.4 1.4 16.3 1 1 1 1Sanicula trifoliata 25.0 25.0 25.0 62.5 1.9 1.3 0.8 4.0 1 1 1-

Sassafras albidum 12.5 0.6 1
- - - - - - - - -

Smi la x sp. 37.5 0.9 1
- - - - - - - - -

Ulmus americana / rubra 12.5 '
- - - 0.1 1- - - - - -

YTtTs aestivalts 12.5 0.6 1
- - - - - - - - -

Rode condition: 1 = hea lt hy.

.

_ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ u _m__ _ _ _ _ _ _ _ _ _ _ _ _ _ _



Table A-11

Standard Error Values of Soils Parameters for
Each Vegetation Cover Type, 1980-1981

_ Soil Moisture

1980 1981
Cover Type Code Sep Oct Apr Jun

Maple-Basswood 01 0.9 1.3 1.3 0.4
Oak-Maple 02 7.6 1.6 1.2 2.7
Chinkapin oak 03 2.2 1.7 0.7 2.5
Red pine 04 0.6 0.8 1.1 2.1
Sycamore-Boxelder 05 1.2 1.8 0.5 2.9
Dak-Hickory 06 1.3 1.4 1.7 1.8
Wa lnut-Hi ckory-Buckeye 09 1.2 1.6 0.6 0.4
Virginia pine 11 0.9 1.4 0.4 1.2

Soil Bulk Density

1980 1981
Cover Type Code Sep Oct Apr Jun

Maple-Basswood 01 0.04 0.11 0.03 0.01
Oak-Ma ple 02 0.05 0.04 0.03 0.07
Chinkapin oak 03 0.10 0.04 0.03 0.02
Red pine 04 0.07 0.09 0.07 0.06
Sycamore-Boxelder 05 0.03 0.04 0.04 0.01
Oak-Hi ckory 06 0.12 0.05 0.10 0.10
Wa lnut-Hi ckory-Buckeye 09 0.12 0.03 0.02 0.03
Virginia Pine 11 0.58 0.03 0.05 0.04

s

.

1

|

|
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Table A-11 (Continued)

.
'

Soil pH

. 1980 1981
Cover Type Code Sep Oct Apr Jun

Maple-Basswood 01 0.1 0.1- 0.1 0.1
Oak-Maple 02 0.2 0.3 0.3 0.5
Chinkapin oak 03 0.2 0.1 0.1 0.6
Red pine 04 0.2 0.1 0.1 0.4
Sycamore-Boxelder 05 0.4 0.3 0.4 0.6 1

!Dak-Hickory 06 0.1 0.1 0.1 0.4
Wa lnut-Hi ckory-Buckeye 09 0.2 0.3 0.1 0.5 i

Virginia pine 11 0.1 0.2 0.2 0.3 |
'

Soil Conductivity

1980 1981
Cover Type Code Sep Oct Apr Jun

Maple-Basswood 01 234 37 60 39
Oak-Maple 02 418 90 64 63
Chinkapin oak 03 77 35 82 12

Red pine 04 240 79 31 21
Sycamore-Boxelder 05 65 50 23 15
Dak-Hi ckory 06 162 122 48 29
Wa lnut-Hi ckory-Buckeye 09 120 123 11 23
Virginia pine 11 24 14 7 25

.
.
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Table A-11 (Continued)

-

' Soil Cation Exchange Capacity

1980 1981
' Cover Type Code Sep Oct Apr Jun

Maple-Basswood 01 1.5 3.0 4.1 1.9
Oak-Maple 02 3.9 2.5 2.7 1.6

,

Chinkapin oak 03 3.8 2.3 2.5 4.5
Red pine 04 1.9 2.7 1.7 5.5
Sycamore-Boxelder 05 1.7 2.6 1.3 0.3

.

Oak-Hi ckory 06 4.4 2.6 4.2 3.3
.fa lnut-Hi ckory-Buckeye 09 4.4 3.2 1.5 3.8'

Virginia pine 11 2.7 2.5 2.0 3.2

i

Soil Base Saturation

1980 1981
Cover Type Code Sep Oct Apr Jun

Maple-Basswood 01 4.7 5.6 2.5 1.8
Dak-Maple 02 9.9 3.1 4.2 ^2.7
Chinkapin oak 03 15.3 1.4 3.6 5.3d

Red pine 04 5.1 10.7 4.6 11.1
Sycamore-Boxelder 05 22.4 48.4 18.1 3.0
Oak-Hi ckory 06 16.9 17.2 4.5 14.9
Wa lnut-Hi ck ory-Buckeye 09 9.5 8.3 2.7 3.0
Virginia pine 11 19.2 18.1 10.5 2.5

:

6
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. Table A-12

Plant Taxa Present in Sampled Cover Types,
September 1976 through June 1981

Scientific Name Common Name Cover Type

01 02 03 04 05 06 09 11*

Acer negundo Boxelder x x
Acer rubrum Red maple o x x

: Acer saccharum Sugar maple x x x x - - x x
Actea rubra ked baneberry - - - -

Actinomeris alternifolia Wingstem - x - x -

Aesculus sp. Buckeye o o o
Aesculus glabra Ohio buckeye - - -

Aesculus octandra Yellow buckeye x x - o o o
Agrimonia microcarpa Agrimony o o
Allium canadense Wild garlic x x - - -

T Amaranthus sp. Pigweed - -

5 Ambrosia artemisiifolia Common ragweed -

Anemone canadensis Canada anemone x-

Anemone quinquefolia Wood anemone x - - o
'

Anemone virginica Thimbleweed -

Anemonella thalictroides Rue anemone x- - -

Arabis laevigata Smooth rockcress - - -

Aralia spinose Hercules-club -

Arisaema atrorubens Ja ck-i n-the-pu lpit 0 o-

Arisaema triphyllum Sma ll jack-in-the-pulpit - -

Asarum canadense Wild ginger x o x o-

; Asimina triloba Pawpaw x x
Asplenium platyneuron Ebony spleenwort -

Aster - - -Aster sp. -

Aster azureus Azure aster - - o o -

Aster divaricatus White wood aster - -

Bidens sp. Beggar's ticks -

Boehmeria cylindrica False nettle - - - o - '

Botrychium virginianum Virginia grape-fern x -

Bryophyta Mosses
'

-

Bumellia lanuginosa Chittamwood -
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Table A-12 (C:ntinutd)

Plant Taxa Present in Sampled Cover Types,
September 1976 through June 1981

-

Scientific Name Common Name Cover Type
.

01 02 03 04 05 06 09 11*

; Campsis radicans Trumpet vine -

! Cardamine douglassii ,' Purple cress+ - - -

Carex leersii Little prickly sedge -

Carex swanii Swan's sedge -

Carex sp. Sedge x x x x x-

Carpinus caroliniana Ironwood - x
Ca rya sp. Hi ckory - -

,

Carya cordiformis Bitternut hickory - - o x- -

Carya ovata Shagbark hickory x
Caryophyllaceae Chickweed family o

> Catalpa speciosa Northern catalpa x
.L Celtis occidentalis Hackberry x x x x o -

'* Cercis canadensis Eastern redbud x x x x x -

Circaea quadrisulcata Enchanter's nightshade x - o x x x x
Claytonia virginica Spring-beauty x - -

Clematis viorna Leather flower - x
Commelina virginica Dayflower o o x -

Compositae Composite family - -

Convolvulus sp. Bindweed -

Cornus florida Flowering dogwood x - x x x-

cornus priceae Miss Price's dogwood x
Corydalis flavula Yellow fumewort -

Cruciferae Mustard family x
Cryptotaenia canadensis Honewort -

Cynanchum . laeve MiIk vine -

i

|
,

_ _ _ _ _ . - . - _ .
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Table A-12 (Continued)

Plant Taxa Present in Sampled Cover Types,
September 1976 through June 1981

Scientific Name Common Name Cover Type

01 02 03 04 05 06 09 11*

Delphinium tricorne Dwarf larkspur y x - x
Dentaria laciniata Cut-leaved toothwort x x - x - x x
Desmodium glutinosum Pointed-leaved tick-trefoil x x
Desmodium paniculatum Panicled tick-trefoil o 0 -

Dicentra sp. Bleeding heart o o 0 -

Dicentra cucullaria Dutchnan's breeches o x - o
Dioscorea quaternata Wild Yam x o x o
Dioscorea villosa Wild Yam x- - -

Diospyros nrginiana Persimmon - o o -

t Elymus virginicus Virginia wild-rye - - -

g Erigenia bulbosa liarbinger-of-spring - - - -

Erigeron sp. Daisy fleabane - -

Erythronium albidum White trout-lily x
Erythronium americanum Adder's-tongue -

Euonymous americanus American strawberry-bush -

Eupatorium maculatum Spotted joe-pye-weed -

Eupatorium rugosum White snakeroot o o o o
Eupatorium serotinum Late-flowering thoroughwort - - - - - -

Eupatorium sp. Thoroughwort x

Fagus grandifolia American beech - - - x
Fragaria virginiana Wild strawberry - x x x
Fraxinus americana White ash x x x x - x x x
Fraxinus sp. Ash o o o
Fraxinus quadrangulata Blue ash x x x - x x

- - _ _ _ - - _ _ _ .
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Table A-12 (Continusd)i

i
i Plant Taxa Present in Sampled Cover Types,

,

| September 1976 through June 1981

) '.
' Scientific Name Common Name Cover Type
,

! 01 02 03 04 05 06 09 11*
i
'

Galium aparine Cleavers x x - x x -

Galium asprellum Rough bedstraw -

! Galium boreale Northern bedstraw - -

Galium circaezans White wild licorice x x x - - x,

Galium pilosum Hairy bedstraw - -

Galium triflorum Fragrant bedstraw - - - x x x;

> Geum canadense Canadian avens x x - x x - -!

i 4 CIechoma hederacea Gill-over-t he-ground x x-

j. Gleditsia triacanthos Honey locust - -
"

Goodyera sp. Rattlesnake plantain -

j Gymnocladus dioica Kentucky coffee-tree - -

1

' Hamamelis virginiana Witc h-hazel -

: Helianthus sp. Sunflower - -- !
Hemerocallis fulva Day-lily |-

Heuchera americana Heuchera -

! Hieracium sp. Hawkweed - -

!- Hydrangea arborescens . Wild hydrangea o
Hydrophyllum appendiculatum Appendaged water leaf - - -

3

| Hypericum sp. St. John's-wort -

; Hystrix patula Bottlebrus h x x x-

i Impatiens biflora/ pallida Jewelwood x x
! Iris cristata Wild iris -

, .

Jeffersonia diphylla Twinleaf x x - -

-Juglans nigra B1ack walnut x x x;

j Juniperus virginiana Eastern red-cedar x x x- - - -

! Krigia sp. Dwarf dandelion -

4

I
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Table A-12 (Continued)

Plant Taxa Present in Sampled Cover Types,
,

September 1976 through June 1981
'.

Scientific Name Common Name Cover Type

01 02 03 04 05 06 09 11*

Lactua sp. Lettuce -

Laportea canadensis Wood nettle -

Leptostaycha sp. mint -

Liliaceae Lily -

Lindera benzoin Spicebush x - - x x
Liriodendron tulipifera Yellow poplar - x - -

Liquidambar styraciflua Sweetgum x
Lonicera japonica Japanese honeysuckle x x x x x
Lonicera tatarica Tartarian honeysuckle -

Luzula multiflora Woodrush
T

-

U Maianthemum canadense Canada mayflower - -

Mertensia virginica Virginia bluebell x
Muhlenbergia sobolifera Muhly grass - - -

Monocotyledoneae Monocot - 0 - - -

Neptea catarica Catnip -

Oenothera sp. Evening primrose -

Osmorhiza claytonii White snakeroot - - x
Ostrya virginiana Hop-hornbeam x x
0xalis stricta Yellow wood-sorrel x

.

t

{
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Tablo A-12 (Continu:d)

Plant Taxa Present in Sampled Cover Types,
September 1976 through June 1981

.

Scientific Name Common Name Cover Type

01 02 03 04 05 06 09 11*

Panicum boscii Bosc's panicum - - - -

Panicum clandestinum Corn grass - - -

Parietaria pensylvanica Pellitory -

Parthenocissus quinquefolia Virginia creeper x x x x x x x x
Passiflora lutea Yellow passion-flower -

Phryma leptostachya Lopseed x x o --

Pilea pumila Clearweed x - - x -

Pinus resinosa Red pine x
Pinus strobus White pine x-

? Pinus virginiana Virginia pine x o x
y Platanus occidentalis Sycamore - x - -

Poaceae Grass family x x x x- -

Podophyllum Jeltatum Mayapple - -

Polygonatum )iflorum Solomon's seal x -

Polygonum cespitosum Long-bristled smartweed x
Potentilla sp. Cinquefoil - - - - - - - -

,

Prenanthes sp. Lion's paw o-

Prunus serotina Black cherry x x x - - x-

Prunus virginiana Choke cherry -

Cluercus coccinea Scarlet oak - -

Cuercus falcata Southern red oak -

(luercus muhlenbergii Chinkapin oak x x x x x- -

Cluercus palustris Pin oak -

Cuercus prinus Chestnut oak - - - - - - -

Cuercus rubra Northern red oak o x x -

(luercus sp. Oak o
Cluercus velutina Black oak x x --

;

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - - _ _
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Table A-12 (Continued)

Plant Taxa Present in Sampled Cover Types,
September 1976 through June 1981 ~

d

. ..

Scientific Name Common Name Cover Type
,

!

01 02 03 04 05 06 09 11*
4

Ranunculus abortivus Small-flowered buttercup x o o
Ranunculus fascicularis Early buttercup o
Ranunculus sp. Buttercup o
Rhus aromatica Fragrant sumac x o

1 TREEi radicans Poison ivy x x x x x x x-

Ribes sp. Currant x
Robinia pseudoacacia Black locust - - - -

1 Rosa sp. Rose x x x - x o
1 Rubus sp. Blackberry o x x x x

Rubus phoenicolasius Wineberry x
j{ NueTTia caroliniensis Hairy ruellia - -

e.
Sanguinaria canadensis Bloodroot x x-

Sanicula trifoliata Black snakeroot x x x x x x- -,

Sassafras albidum Sassafras x - - x x
Silphium trifoliatum Whorled rosinweed o
Smilacina racemosa False Solomon's seal x-

Smilax sp. Greenbriar x -

Smilax herbacea Carrion-flower - x - - - -

Solidago sp. Goldenrod - - - - - -

Solidago ulmifolia Elmleaf goldenrod x
Stellaria media Common chickweed o
Stellaria pubera Star chickweed x
Swertia caroliniensis Columbo x
Symphoricarpos orbiculatus Coralberry - - x x x -

~-
i
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Tcble A-12 (Continuid)

Plant Taxa Present in Sampled Cover Types,
,

September 1976 through June 1981
~.

Scientific Name Common Name Cover Type

01 02 03 04 05 06 09 11*

Taraxacum officinale Common dandelion - x x -

Thalictrum dioicum Early meadow-rue -

Thalictrum revolutum Wax-leaved meadow-rue x
Tovara virginianum Jumpseed o o
Tilia americana Basswood x x
Tradescantia virginiana Spiderwort -

Trillium sessile Toadshade x - x x
Triosteum aurantiacum Horse-gentian o

Umbelliferae Carrot family -

> Ulmus americana American elm o o
4 Ulmus rubra Slippery elm x x x x x x x* Ulmus thomassi Rock elm -

Urtica dioca Stinging nettle -

Veratrum sp. Veratrum -

Viburnum prunifolium B1ack haw - o
Viola eriocarpa Smooth yellow violet - 0 -

Viola papilionacea Common blue violet o
viola sororia Woolly blue violet x x x x - x- -

Viola sp. Violet -

Vitis aestivalis Summer grape x x o x x o
Vitis rotundifolia Muscadine grape o x -,

.

Xanthoxylum americanum Prickly ash x x

x - Observed during 1980-1981 sampling.
o - Newly recorded during 1980-1981 sampling.
- - Observed during monitoring period, but not during 1980-1981 sampling.
* - New plots established in April 1980.

. _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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Table B-1
e e

'

Mean (i) and Standard Error (SE) of Cover Percentage for Vegetation, Litter,
'

and Total Cover in Marble 11111 Plots

i

lecteuser* Octater* Aer t1* June'a

818 9 1976 8977 1978 1979 1976-1979 1976 1977 1978 1979 1976 1979 1977 1978 1979 19R0 8977 19R0 1977 1978 1979 19R0 1977 19R0
Un tower type i i i i i SE i i i i i St i i i i i St i i i i i SE

01 tesele-Basseet
vegetation 28.5 13.9 22.9 34.6 " 23.0 4. 3 17.5 13.5 18.3 20.5 17.5 1.5 31.6 36.0 25.7 4 3.5** 34.2 3.8 17.8 20.0 32.9 38.6 27.3 5.0
titter 53.8 60.5 54.0 29.5 " 49.5 6.9 58.8 83.3 61.3 36.6** 43.7 II.3 45.3 63.5 71.6 53. la 63.4 3.9 72.0 70.0 45.1 43.I 57.6 7.8
Total cover 74.4 74.4 76.9 64.1** 72.5 2.9 76.3 96.9 79.6 57. 5** 77.6 8.1 96.9 99.5 97.3 96.5 97.6 0.7 89.8 90.0 78.0 85.1 85.7 2.8

W Oet.itsele
vegetatten 25.1 23.4 18.1 29.1** 23.9 2.3 19.4 7.6 15.1 11.0 13.3 2.6 6.5 17.6 16.1 21.8 15.5 3.3 30.6 29.5 48.1 55.0 40.8 6.4
titter 67.4 73.5 80.4 78.3 73.2 2.8 76.9 92.5 80.9 37.9 84.6 3.5 89.1 81.1 83.5 75.6 82.3 2.8 65.3 69.1 40.9 36. 9'* 55.6 7.4

1 Total cover 92.5 96.9 98.5 99.1 96.8 1.5 96.3 100.0 96.0 98.9 97.8 1.0 95.6 98.7 99.6 96.1 97.5 1.0 95.9 98.6 99.u 91.9 96.4 7. 7

03 Ektuespes est
vegetation 15.9 16.0 21.9 25.0 19.7 2.3 12.9 11.1 14.1 12.1 12.6 0.7 6.3 8.8 10.1 11.4 9.2 1.1 33.1 36.8 40.3 58.8** 47.3 5.7
titter 71.5 79.8 72.3 69.9 73.4 2.2 77.1 Rs 9 82.7 82.5 82.8 2.4 81.2 85.4 85.9 78.6 82.0 1.8 58.8 59.5 53.0 33.1** 51.1 6.2

* 7etal cover 87.5 95.8 94.2 94.9 83.3 5.6 90.0 100.0 96.8 94.6 95.4 2.1 87.5 94.2 96.0 92.5 92.6 1.9 91.9 96.3 93.3 91.9 93.4 1.1

08 pot eine
vegetation 19 1 37.5 35.1 57.6*e 34.1 2.0 25.8 14.4 42.9 32.8** 29.0, 6.0 7.0 10.6 5.8 16.1 ** 9.9 2.3 41.6 36.8 59.7 60.0 49.5 6.1
titter 70.2 62.5 64.9 42.4 " 60.0 6.1 74.2 85.6 57.1 67.3 71.1 6.0 93.0 89.4 94.2 8 3.9** 90.1 2.3 58.4 63.2 40.3 38.1 50.0 6.4
Total cover 100.0 100.0 100.0 100.0 100.0 8.0 100.0 100.0 100.0 100.0 100.0 0.0 100.0 Ita 0 100.0 100.0 100.0 0.0 100.0 100.0 100.0 98.1 99.5 0.5

05 Sycanore-8ome14er
go vegetation 70.8 E6. 4 82.5 67.3 " 71.6 3. 8 57.5 19.6 57.4 29.1** 40.9 9. 8 15.5 20.6 20.4 23.5 20.0 1.7 St.3 90.0 74.6 76.9 73.2 8.1

titter 21.9 22.5 14.4 21.9 20.2 2.0 38.8 80.4 40.4 64. 4 ** 56.0 10.0 81.4 79.1 47.0 51.0 64.6 9.1 45.0 10.0 16.2 17.5 22.2 7.8
Total cover 91.9 88.9 96.9 89.1 91.7 1.9 96.3 100.0 97.8 93.5 96.9 1.4 96.9 99.7 67.4 74.5 84.6 8.1 96.3 100.0 90.8 94.4 95.4 1.9

06 Ost Mictory
ve9etation 12.1 11.4 20.1 27.9 17.9 3.9 8.1 2.3 7.6 8.4 6.6 1.5 5.6 47.0 40.2 39.9 41.2 2.0 15.6 19.4 29.4 45.0** 27.4 6.6
tit ter 52.9 55.5 65.0 52. 4** $6. 7 3.1 60.6 95.8 72.3 83.9 " 78.2 7. 6 48.3 47.9 53.1 52.8 50.5 1.4 60.7 53.3 41.9 33.8 47.4 6.0
Total cover 65.0 66.9 85.9 83.9 75.4 5.5 68.7 98.1 79.9 92.3** 84.8 6.6 86.9 94.9 93.3 93.1 92.1 1.8 76.3 72.7 71.3 78.8 74.8 I.7

i 09 laminst.ittchery-Suckeye
Vegetatlan 29.1 33.8 50.6 48.0 40.4 5. 3 16.5 13.1 27.6 32.3 22.4 4. 6 0.0 30.6 16.4 34. 4** 22.4 6.2 46.3 72.6 67.2 75.0 65.3 6.6
titter 63.9 59.3 46.0 36.9 51.0 5.9 81.4 86.6 71.5 54.0" 73.4 7.2 86.4 67.9 82.1 61.5" 74.5 5.9 48.1 26.0 31.7 21.9 31.9 5.8
total cover 91.0 91.1 96.6 84.9 " 91.4 2.5 97.9 99.7 99.1 94.5 97.8 1.2 94.4 98.5 98.5 97.1 97.1 1.0 94.4 98.6 98.9 96.9 97.2 1.1

] 11 9frgtete pine
te9etation 13.8 19.8 - 17.0 10.4 15.3 2.1 12.9 3.4 9.0 4.3 7.4 2.2 9.5 2.3 2.3 12. 8** 6. 7 2.7 23.0 12.6 19.4 4 7.5** 25.6 7. 6 -
Litter 73.7 76.8 82.4 85.6 79.6 2.7 74.6 96.5 90.0 $4.5 88.9 5.0 89.4 96.6 97.7 87.3** 92.8 2.6 76.1 72.4 80.0 58.9" 70.1 6. 3
total cover 87.5 96.6 99.4 96.0 94.9 2.6 87.5 99.9 99.0 58.8 96.3 3.0 98.9 98.9 100.0 100.0 99.5 0. 3 99.1 85.0 99.4 99.4 95.7 2. 6

*
8 eses on seen of et ht plots per cover type per sample Sete.9

Greater then 10 percent then9e in cover in sampiln9 pertoes fran 1978-1979 to 1979-1980.

1
1

,
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Table B-2

Species Composition, Basal Arec, and Condition of Tree and Sapling
Strata by Cover Type

Maple-Basswood Cover Type

** Obde Condition
'

,'rl''e'#, sa"OTJa .im m *"5~'-'

Ses Area ..
Scientific home Consnon home Frequency ( /ha) (1) (1) Sep Oct Apr Jun 1979-1980 Change

Tree strate
Acer sacchar m su9ar maple 1.0 14.7 40.0 42.9 1 1 1 1 5 0
TraTinus ameriqana White ash 0.5 1.2 20.0 3.5 3/1 8 1 1 1 0

laa nIore 81act walnut 0.5 4.2 20.0 12.2 1 8 1 1 1 0
t is americana Besswood 0.5 14.T 20.0 41.4 1 8 1 1 3 0

Total 2.5 34.3 100.0 100.0 10 0

Septing strate
he sap 1tngs occurred in plots.

*1 = healthy. 3 = insect injury. 8 = dormant.
" Change in enseer of individuals from 1978-1979 to 1979-1980.

Oak-Maple Cover Type
*

Mode Condition
Relative Relative

1979 1980 ho. in SegleSasal Area Frequency essel Area.
.,

(m2 ha) (1) (1) Sep Oct Apr Jun 1979-1980 ChangeScientific home Common home frequency /

free stratum
Acer saccharum Sugar esple 1.0 12.6 25.0 35.5 1 8 1 1 7 0
to7rius florida F1cneering doprood 0.5 0.8 12.5 2.3 1 8 1 1 2 0
Fra inus americana thite ash 0.5 6.3 12.5 17.7 1 8 1 1 3 0
Juniperus virginiana Eastern redcedar 0.5 0.4 12.5 1.1 1 1 1 1/7 1 0
Prunus serotina Black cherry 0.5 3.0 12.5 8.5 2 2 2 7 2 0
Quercus rte s Chestnut oak 0.5 5.8 12.5 16.3 1 8 1 1 1 +1u
Eheercus we ut na Black oak 0.5 6.6 12.5 18.6 1 8 1 1 1 0

Total 4.0 35.5 100.0 100.0 17 +1

Sapitng stratum
Ag n saccharum $wtar maple 1.0 1.5 100.0 100.0 1 1 1 4 0

'l * healthy. 2 * diseased. 7 * dying. 8 = dormant.

"Chante in seseer of individuals from 1978-1979 to 1979-1980.

Chinkapin Oak Cover Type
made Condition +

) helative Belative
1979 1980 ho. in SampleBasst Area frequency Sasal Area

Scientific h oe Common mane frequency (m7 ha) (1) (1) Sep Oct Apr Jun 1979-1980 Change **/
Tree stratum

Acer saccharum Sugar maple 0.5 0.4 10.0 1.7 2 8 2 1 1 0Fiiinus pericaas white ash 1.0 5.3 20.0 22.8 1 8 1 1 7 +2Fra in s euedraaeulata elve ash 0.5 1.0 10.0 4.3 1 8 1 1 2 0u
Jueiperus viraiaisaa tastern endcodar 1.0 3.1 20.0 13.4 1 1 1 1 5 0(wercus muchlenberett Chinkapin sek 1.0 12.2 20.0 52.6 3 8 3' 3 11 0
E w ruera Red ook 0.5 0.7 10.0 3.0 1 8 1 1 1 0a.ercu(1 ws e 511ppery ele 0.5 0.5 10.0 2.2 1 8 1 1 1 0

Total 5.0 23.2 100.0 100.0 28 +2

Sep1tng stratwa
|Jvaiperus virsiniana tastern redcoder 0.5 0.1 100.0 100.0 1 1 1/7 1/7 2 0 |.

|
*1 = healthy 2 e diseased. 3 = insect injury. 8 * dorment.

"Chante in seseer of tedividuals from 1978-1979 to 1979-1980.
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Table B-2 (Contd.)
.

Red Pine Cover Type

' *
Mode Condition

Relative Relative
l'79 1EEE. No. in Sample ,Basal Area frequency Basal Area

Scient'ific Name Ccnrion home Frequency (m2/ha) (1) (t) Sep Oct Apr Jun 1979-1980 Change

Tree stratum
Fraxinus americana White ash 0.5 2.8 16.7 9.0 1 8 1 1 2 0
Liriodendron tulipifera Yellcw poplar 0.5 4.9 16.7 15.8 1 8 1 1 2 0 |

Pinus resinosa Red pine 1.0 16.7 33.3 53.9 1 1 1 1 12 1

Pinus strobus White pine 1.0 6.6 33.3 21.3 1 1 1 1 4 0

Total 3.0 31.0 100.0 100.0 20 1

Sepling stratum
ho saplings occurred in plots.

*
1 = healthy 8 = dormant.

" Change in museer of individuals from 1978-1979 to 1979-1980.

Sycamore-Boxelder Cover Type
,

,

*
Mode Condition

,'le'!!e'|, .O't:a .im na in 5- '-4
-

, A,ea ..
Scientific hame- Coarion hame Frequency (m /ha) (t) (t) Sep Oct Apr Jun 1979 1980 Change

Tree stratum
Acer nequado Bonelder 0.5 0.6 14.3 1.2 1 8 1 1 1 0
E Tn'us florida Flowering dopeood 0.5 5.5 14.3 10.4 1 8 1 1 2 0* Juolens nigra Black walnut 0.5 4.5 14.3 8.5 1 8 1 1 2 0a
Platanus occidentalis Sycamore 0.5 36.4 14.3 68.9 1 8 1 1 4 0
Prunus serotina Black cherry 0.5 0.4 14.3 0.8 2 8 2 2 1 0

j Tilia americana Sasswood 0.5 1.0 14.3 1.9 1 8 1 1 1 0
- E s rubra Slippery elm 0.5 4.4 14.3 8.3 3 8 1 1 1 0

Total 3.5 52.8 100.1 100.0 12 0

Sapling stratum
Celtis occidentalis Hackberry 0.5 0.1 100.0 100.0 3 8 3 3 1 1

.

*
1 * healthy. 2 = diseased. 3 * Insect injury 8 * domant.

"Chan9e in number of individuals from 1978-1979 to 1979-1980.
i

Oak-Hickory Cover Type

*
Mode Condition

helative Relative 1979 1983 No. in S rpleta satl Area Frequency Basal Area ,,

Scientific home Consion Name Frequency (m'/ha) (t) (t) Sep Oct Apr Jun 1979-1980 Change

free stratum
Aesculus elebra Ohio buckeye 1.0 3.3 28.6 8.5 2/7 8 1 2 5 0
Catalpa speciosa Northern catalpa 0.5 3.6 14.3 9.3 1 8 1 1 1 0 f
leaninus americana Wh;te ash 0.5 4.2 14.3 10.7 1 8 1 1 1 0
1raninus euedranauleta Blue ash 0.5 14.0 14.3 36.0 1 8 1 1 8 0
luercus ruera Red oak 0.5 12.9 14.3 33.2 1 8 1 1 2 0
Jimus rubra Slippery ela 0.5 0.9 14.3 2.3 3 8 1 1 1 04

Total 3.5 38.9 100.1 100.0 18 0
,

Sapling stratum , . .

No sapilngs occurred in plots. *

.

,1 * healthy. 2 * diseased. 3 = insect injury. 7 e dying. 8 e dormant.,

Chan9e in aseer of individuals from 1978-1979 to 1979-1980.
Note: Identification of ash species in this cover type has been corrected from that previously reported.

B-4



.

Table B-2 (Contd)

4

Walnut-Hickory-Buckeye Cover Type

i

*
Mode Condition

Relative Relative
1979 1980 ho. in SampleBasg1 Area frequency Sasal Area

Scientific home Coupon home frequency (sp/ha) (1) (1) Sep Oct Apr Jun 1979-1980 Change
..

Tree stratum
Aesculus elabra Ohio buckeye 0.5 8.6 14.3 25.4 2 8 2 1 9 +1?ar a ovata 5hagbart hickory 0.5 10.3 14.3 30.4 2/3 8 1 1 2 0
- r
-:ercis canadensis f astern redbud 0.5 0.9 14.3 2.6 2 8 1/2 1 2 0rraninus americane White ash 1.0 4.2 28.6 12.4 1 8 1 1 3 +2Juglans niara Slack walnut 0.5 9.4 14.3 27.7 7 8 7 7 1 0Ulmus rubra Slippery ela 0.5 0.5 14.3 1.5 3 8 1 1 1 -1

Total 3.5 33.9 100.0 100.0 18 +1

Sapling stratwa

Aesculus elabra Ohio buckeye 0.5 0.2 25.0 14.3 1 8 1 1 1 +1Fraxinus americana White ash 0.5 0.8 25.0 57.1 1 8 1 1 1 +1Fraxinus Quadraneulata Blue ash 0.5 0.2 25.0 14.3 3 8 3 4 1 +1overcus prinus Chestnut oak 0.5 0.2 25.0 14.3 1 8 1 1 1 +1
Total 2.0 1.4 100.0 100.0 4 +4,

4

e
1 * healthy. 2 * diseased. 3 = insect injury. 7 * dying. 8 * dormant.
Change in humber of individuals from 1978-1979 to 1979-1980.

Note: Identification of ash species in this cover type has been corrected from that previously reported.

j

j Virginia Pine Cover Type

*

4eae Condit90a**
M to. in SemeleBesal Area y Se aScientific home Camon haue Frequency W/ha) (s) (1) Sep Oct Apr Jua 1979-1970 Chaane***

I Tree stratum
Frasinus americana Rhite ash 0.5 0.7 25.0 1.6 hA hA 1 1 1 hA,quetperus virciniana Eastern red coder 0.5 0.4 25.0 0. 9 NA NA 7 6 1 hA3P virginiaaa virginia pine 1.0 43.2 50.0 97.5 NA NA 1 1 12 hA

Total 2.0 44.3 100.0 100.0

Sapling stratwa
enas florida Flamering dopood 1.0 3.0 66.7 88.3 hA h4 1 1 4 h4

. eu deater styrac'iflue Smeettum 0. 5 0.4 33.3 11.7 RA hA 1 1 1 NA
! Total 1.5 3.4 100.0 100.0 5

*Due ta removal of 5 acres of Virginia pine cover type, plots were relocated in April 1900.
**

1 e healthy 6 * dead. 7 . dying.
***

Change in individuals is not applicable (hA) since now plots were established in Aer111980. *

,

6

e

.
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Table B-3

Species Composition, Frequency, Areal Cover, and Condition of the Shrub Stratum by Cover Type
.

..

frequency / Areal Cover (t) Relative Frecuency (1)/ Relative Areal Cover (t) Mode Condftfon*
1979 1980 Ig 1980 1979 1980

Scientific Name Comenon Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

Maple 4asswood (01)
Acer saccharum Sugar maple - - 0.4/ O.5 0.1/ 0.1 50.0/50.0 20.0/ 1.9 - - 1 1

- -

Ni culus octandra Yellow buckeye - - 0.1/ 0.1 0.1/ 0.1 - - 16.7/12.5 20.0/ 1.9 1 1- -Asimina tHloba Pawpaw 0.4/ 4.0 0.4/1.6 0.3/ 0.4 0.4/ 0.6 100.0/100.0 100.0/100.0 33.3/37.5 60.0/96.2 1 1 8 1

Oak-Maple (02)
Acer saccharum Sugar maple 0.3/ 1.3 0.3/1.1 0.4/ 2.3 0.5/ 0.1 25.0/ 11.3 23.1/ 14.9 23.1/31.0 21.1/14.2 1 1 1 3Aesculus octandra Yellow buckeye - - 0.1/ 0.1 0.1/ 0.6 - - 7.7/ 1.7 5.3/ 2.3 - -

s
1 1Carpinus caroliniana fronwood 0.1/ c.3 0.1/0.1 - - 8.3/ 2.6 7.7/ 1.4 - - 1 8 - -CeTtTiTxctdentalls Hackberry 0.1/ 0.5 0.1/0.4 - 0.3/ 0.8 8.3/ 4.3 7.7/ 5.4 - 10.5/ 2.8 1 1

^

3-Cornus florida Flowering dogwood 0.3/ 7.8 0.3/5.1 0.3/ 1.5 0.4/ 0.1 25.0/ 67.8 21.1/ 68.9 15.4/20.7 15.8/39.0 1 1/8 1 1Fraulnus americana White ash - - 0.3/ 0.5 0.1/ 0.6 - - 15.4/ 6.9 5.3/ 2.3 - - 1 1Prunus serottna Black cherry - - 0.3/ 0.9 0.3/ 0.9 - - 15.4/12.1 10,5/ 3.2 - - 1 15iiiTTan sp. Greenbriar - 0.1/0.1 - - - 7.7/ 1.4 - - - 8y Ulmus rubra Slippery ela 0.4/ 1.6 0.4/0.6 0.4/ 2.0 0.8/ 9.9 33.3/ 13.9 30.8/ 8.1 23.1/27.6 31.6/36.2 1 8 1 3
- -

* Chinkapin Ook (03)
Celtis occidentalls Hackberry 0.3/ 1.4 0.1/1.4 - 0.4/ 5.6 10.7/ 12.1 7.1/ 28.0 - 20.0/21.6 3 8 - 1Cercis canadensis Eastern redbud 0.4/ 4.0 - - 0.4/ 5.4 14.3/ 34.5 - - 15.0/17.8 3 - - 3* Fraxinus quadranquiata Blue ash - - - 0.1/ 1.5 - - - 5.0/ 5.0 - - - 1Ju~ntperus virginiana Eastern redcedar 0.3/ 1.4 0.1/1.4 0.3/ 0.6 0.5/ 6.5 10.7/ 12.1 7.1/ 28.0 15.4/18.8 20.0/21.6 1/7 1 7 7tonicera i ponica Japanese honeysuckle 0.4/ 0.1 0.3/0.6 0.3/ 0.9 0.1/ 0.6 14.3/ 0.9 21.4/ 12.0 15.4/28.1 5.0/ 2.1 1 1 1 IFinus virginTiira~ virginia pine - - 0.1/ 0.1 - - - 12.5/ 3.1 - - - 7Prunis sero ~tTna Black cherry -

- - 0.3/ 0.4 - - - 15.4/12.5 - - - 1 -
GiseFcus~muchlenbereif Chtakapte oak 0.1/ 0.5 0.3/0.6 - 0.1/ 0.1 3.6/ 4.3 21.4/ 12.0 - 5.0/ 6.2 1 8 1Nhus aromatica Fragrant sumac 0.3/ 0.6 0.1/0.1 - 0.1/ 1.9 10.7/ 5.2 7.1/ 2.0 - 20.0/21.2 1 8 - 1

-

UTinh rubra 511ppery elm 0.5/ 1.8 0.4/0.4 0.4/ 0.6 0.5/ 6.4 17.9/ 15.5 28.6/ 8.0 25.1/18.8 5.0/ 1.2 1/3 1 1 1VTtus rotundifolia Phascadine grape - - - 0.1/ 0.4 - - - 5.0/ 1.9 - - - 1Zanthonylum americanum Prickly ash 0.5/ 1.8 0.1/0.50.4/0.6 0.1/ 0.6 17.9/ 15.5 7.1/ 10.0 23.1/18.8 5.0/ 2.1 1 9 1 1

*
1 = healthy 3 = f asect injury. 6 = dead. 7 = dying. 8 = dormant.

Taxa not present.-
'

IIR = not app 1tcable due to estabitshment of new plots in April,1980.
Tr = Trace.

.

_ _ _ _ _ _ _ _ _ _ _ _ - - A-



Table B-3 (C:ntd)
!

' . . . Frequency / Areal Cover (t) Relative Frequency (%)/ Relative Areal Cover (5) Mode Condition *

.1312. 1200. II.Z2. 1209. 12Z.9 1299.
Scientiffe Name Comunon Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

Red Pine (04)
Acer saccharum Sugar raple 0.3/ 2.4 0.3/6.0 0.4/ 7.3 0.4/ 8.8 13.0/ 21.2 17.6/ 59.8 1.2/10.0 8.6/17.9 1 1 1 1
Carya sp. Hickory - - - 0.1/ 0.3 - - - 2.9/ 0.5 - - - 1

EeTtTs occidentalis Hackberry - - - 0.1/ 0.3 - - - 2.9/ 0.5 - - - 1

Cercis cVadenifi-- Eastern redbud 1.1/ 9.0 5.7/ 2.8- - 0.4/ 7.3 0.3/ 1.4 - - - - 1 1

fornus F1orTda Flowering dogscod 0.4/ 2.1 0.3/2.1 0.8/14.6 0.6/17.5 17.4/ 18.6 17.6/ 20.6 3.8/30.0 14.3/35.8 1 1/8 1 1

trasinus amerTcana White ash 0.5/ 3.6 0.3/0.3 0.4/ 2.0 0.6/ 9.8 21.7/ 31.9 17.6/ 2.9 13.6/18.6 9.8/19.9 1 6/8 1 1
.iriodendron tuliptfera Yellow poplar - - 0.3/ 4.9 0.1/ 0.6 - - 0.3/ 2.0 2.9/ 2.3 - - 1 1

.onicera .HponTca Jap *nese honeysuckle 0.5/ 1.6 0.4/1.1 - - 21.7/ 14.2 23.5/ 10.8 - - 1 1 - -
-

PaTthenocTssus quinquefolia Virginia creeper 0.3/ 0.8 - - - 13.0/ 7.1 1 - - -- - -

P Fnus stroS Tu White pine - - 12.5/ 2.4 0.1/ 0.1 - - 0.1/ 1.0 2.9/ 0.3
-

- - 1 1

Prunus serotTna Black cherry - 0.1/0.4 0.8/14.6 0.6/ 3.1 - 5.9/ 3.9 2.0/16.0 14.3/ 6.4 - 1 1 1
-

Giiercus muchlenberett Chinkapin oak - - 0.3/ 4.9 0.1/ 0.5 - - 0.4/ 3.0 2.9/ 1.0 - - 1 1

Quercus velutina Black oak - - 0.4/ 7.3 0.1/ 0.3 - - 0.4/ 3.0 2.9/ 0.5 - - 1 1

1 1Rosa sp. Wild rose - - 0.1/ 2.4 0.1/ 0.3 - - 0.4/ 3.0 2.9/ 0.5 - -

i'uss phoenicolastus Wineberry - - - 0.1/ 0.1 - - - 2.9/ 2.0 - - - 1y Rubus sp. Raspberry - - 0.4/ 7.3 0.3/ 0.8 - - 0.4/ 3.0 5.7/ 1.5 - - 1 1

y Sassafras albidum Sassafras - - 0.1/ 2.4 0.1/ 0.1 - - 0.1/ 1.0 2.9/ 2.6 1 1- -

Ulmus rubra Slippery ele - - 0.3/ 4.9 0.1/ 0.1 - - 0.3/ 2.0 2.9/ 2.6 - - 1 1

vitts rotundifolia Muscadine grape 0.3/ 0.8 0.3/0.3 0.3/ 4.9 0.4/ 1.9 13.0/ 7.1 17.6/ 2.9 0.5/ 4.0 8.6/ 3.8 1 8 1 1

Sycamore.8oneider(05)
Acer negundo Boneider - - - - - - - - - - - 1
Nesculus octandra Yellow buckeye - - 0.1/16.7 0.1/ 0.6 - - 0.1/12.5 16.7/ 4.8 - - 1 1

- - 0.1/16.7 0.1/ 1.9 - - 0.4/37.5 16.7/ 4.4Cornus florida Flowering dogwood - - 1 1

Fraxinus americana White ash - - 0.1/16.7 - - - 0.1/12.5 - - - 1 -

Lindera benzotn Spice bush 0.1/ 0.9 0.1/1.5 0.3/33.3 0.1/ 5.0 50.0/ 37.5 100.0/100.0 0.3/25.0 16.7/38.5 1 1 8 1

8hus radicans Poison try - - 0.1/16.7 - - - 0.1/12.5 - - - 1 -

Rosa sp. Wild rose - - - 0.1/ 0.1 - - - 16.7/ 2.9 - - - 1

UTaiis rubra Slippery elm 0.1/ 1.5 0.1/ 5.0 50.0/ 62.5 - - 116.7/38.5 1- - - -

Old Hickory (06)
Cata y1 speciosa Northern catalpa - - - 0.1/ 0.3 - - - 10.0/ 0.7 - - - 1

CWcts canadensis Eastern redbud 0.4/ 4.0 0.4/2.4 0.3/ 1.0 0.4/12.5 37.3/ 24.8 37.6/ 65.4 20.0/25.0 30.0/37.5 1 8 1 1

Cornus priceae Miss Price's dogwood 0.1/ 0.8 0.1/0.4 - 0.1/ 0.6 12.7/ 4.6 12.9/ 10.4 - 10.0/ 1.9 1 8 1-

'raninus americane White ash - - 0.3/ O.5 - - - 20.0/12.5 - - -
-

1 -

.onicera [aponica Japanese honeysuckle - - - 0.1/ 0.6 - - - 10.0/ 1.9 - - - 1|

Jymphoricarpos orbiculatus Coralberry 0.1/ 0.3 0.3/Tr 0.5/ 0.8 - 12.7/ 1.5 24.8/Tr 40.0/18.8 - 1 8 1 -

UTaus rubra Slippery elm 0.4/11.1 0.3/0.9 0.3/ 1.8 0.4/18.8 37.3/ 69.0 24.8/ 24.2 20.0/43.8 30.0/56.2 1 8 1 1

Tantionylem americanum Prickly ash - - - 0.1/ 0.6 1- - - 10.0/ 1.9 - - -

- _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table B-3-(Contd)
.

.
"

Frequency / Areal Cover (1) Nelative Frequency (s)/ Relative Areal Cover (5) Node Condition *,

g 3 1979 1980 1979 1980

Scientific Name Comenon Name Sep Oct Apr Jun Sep Oct Apr Jon Sep Oct Apr Jun

Walnut-Hickory-Buckeye (09)
Acer negundo Boneider 0.1/ 0.4 0.1/0.3 0.1/ 0.1 0.1/ 1.3 4.0/ 1.8 3.8/ 3.2 3.4/ 0.9 3.8/ 2.5 1 8 1 1

E saccharum Sugar maple 0.4/ 5.1 0.3/2.5 0.1/ 0.4 0.4/12.3 11.6/ 24.1 11.5/ 26.3 3.4/ 3.7 11.5/24.7 1 8 1/7 1Aesculus gi_abra Ohio buckeye 0.1/0.1 - - - 3.8/ 1.1 - - - 8- - .
Asimina trilo5a Paupou 0.5/ 6.1 0.1/0.5 0.1/ 0.5 0.9/18.0 15.2/ 28.8 3.8/ 5.3 3.4/ 4.6 26.9/36.3 1 8 8 3
Carya ovata Shagbart hickory 0.1/ 1.4 - 0.1/ 0.5 0.3/ 2.3 4.0/ 6.5 - 3.4/ 4.6 7.7/ 4.4 1 1 3-

Fe cts canadensis Eastern redbud - - - 0.1/ 2.5 - - - 3.8/ 0.5 - - -r
1

Frasinus americana White ash 0.4/ 1.5 0.4/0.1 0.4/ 2.0 0.5/ 3.1 11.6/ 7.0 15.4/ 1.1 13.8/18.5 15.4/ 6.3 1 8 1 1Franinus esadrangulata 81ue ash 0.4/ 1.8 0.1/0.3 0.3/ 0.4 0.4/ 8.8 11.6/ 8.2 3.8/ 3.2 10.3/ 3.7 11.5/17.6 1 8 1 1
:.Indera benzoin Spice bush 0.5/ 3.0 0.4/1.4 0.6/ 3.8 15.2/ 14.1 15.4/ 14.7 - 19.2/ 7.6 1 8 - 1

-

-.onicera . japonica Japanese honeysuckle 0.5/ 1.1 1.0/4.3 0.8/ 4.3 - 15.2/ 5.3 38.5/ 45.2 27.6/39.8 1 1 1- -

Parthenocissus quinquefolia Virginia creeper 0.1/ O.1 - - - 4.0/ 0.6 - - - 1 - - -

Prunus virginiana Choke cherry 0.1/ 0.5 - - - 4.0/ 2.3 - - - 1 - - -

Rhus radicans Poison ivy 0.1/ 0.3 0.1/Tr 0.3/ 0.3 - 4.0/ 1.2 3.8/ 0.1 10.3/ 2.8 - 1 8 1 -FuE sp. Raspberry - - 0.3/ 0.3 - - - 10.3/ 2.8 - - -u
1 -

5mdericarpos orbteulatus Coralberry - - 0.a/ 2.0 - - - 13.8/18.5 - - - 1 -

y Virginia Pine (11)
og Acer saccharum Sugar maple NA NA 0.1/ 5.9 0.1/ 1.0 NA NA 0.3/ 5.4 8.3/11.1 M NA 1 1

iE s florida Flowering dogwood NA NA 0.1/ 5.9 0.3/ 3.1 NA NA 0.3/ 5.4 16.7/34.7 NA NA 1 1
r gus grandifolia American beech NA NA 0.5/23.5 - M NA 0.8/16.2 - NA M 1a

-

.tguidambar styraciflua sweetgum M NA 0.6/29.4 0.5/ 3.5 NA NA 1.6/35.1 33.3/38.9 NA M 1 1
l_runus serotina Black cherry NA M 0.6/29.4 0.4/ 1.2 NA NA 1.5/32.4 25.0/12.5 NA NA 1 3
'

rcus Linus Chestnut oak M NA 0.1/ 5.9 0.1/ 0.1 NA M 0.3/ 5.4 8.3/ 1.4 NA NA 1 1
assa ras albidum Sassafras NA E - 0.1/ 0.1 NA 3A - 8.3/ 1.4 NA NA 1-

.

.. .n
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Tchle B-4
.

Species Composition, Frequency, Areal Cover, and Condition of Herbaceous Stratum by Cover Type
,

Maple-Basswood Cover Type,

nelative f Relative
Frequency / Areal Co,,e (g) Frequency (1)/ Areal Cover (1) Mode Condition *

1979 19R0 1979 s 1980 1979 1990

Scientific Name Comenon Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

Acer saccharum Sugar maple 0.6/ 5.5 0.4/ 2.9 0.3/ 0.6 0.6/ 6.9 17.2/15.9 12.0/13.8 4.4/ 1.4 15.4/15.1 1 1 1 1
EcuTus octandra fellow buckeye - - 0.1/ 0.1 - - - 1.5/ 0.2 - - - 1 -

ErTseTai tFTpEiTTum Jack-in-the. pulpit 0.1/ 0.8 - 0.3/ 0.3 0.1/ 0.3- 3.5/ 2.2 - 4.4/ 0.7 2.6/ 0.7 1 1 1-

Asaruii canadense Wild ginger 0.5/13.6 0.6/10.9 0.6/ 4.0 0.6/15.6 13.6/39.5 19.9/52.1 8.8/ 9.2 1 5.4/34.2 1 1 1 1
KsimTna tr'IToFa' Pawpaw - 0.1/ 0.13 - - - 4.'1/ 0.6 - - - 1 - -

Ctreacea alpine Northern enchanter's nightshade - - 0.1/ Tr 0.3/ 5.0 - - 1.5/ Tr 7.7/11.0 - - 1 1
CTaftonTa virginica Spring beauty - - 1.0/17.1 - - - 14.7/39.4 - - - 1 -

IFeTphWum tricoBi Larkspur - - 0.4/ 0.6 - - - 5.9/ 1.4 - - - 1 -

gg Dentaria lacintata Cut-leaved toothwort - - 1.0/ 8.5 - - - 14.7/19.6 - - - 1 -

I DTcintTi cuculiarTa Dutchnen's breeches - - 0.6/ 6.5 - - - 8.8/15.0 - - - 1 -e
Eupatorium serotinum Late-flowering thoroughuort 0.6/ 8.4 0.6/ 3.8 - - 17.2/24.3 19.9/17.9 - - 1 1 - -

TraiTnTuamericana White ash 0.1/ 1.0 - 0.3/ 0.4 0.3/ 1.5 3.5/ 2.9 - 4.4/ 0.9 7.7/ 3.3 1 - 1 1
Fraxinus quadrangulata Blue ash 0.1/ 0.13 - - - 3.5/ 0.4 - - - 1 - - -

Elium apartne Cleavers - - 0.5/ 2.0 - - - 7.4/ 4.6 - - - 1 -
MsTa~nDemum canadense Canada mayflower 0.1/ 0.13 0.8/ 0.3 - - 3.5/ 0.4 23.7/ 1.2 - - 1 1 - -

Monocotyledenae Monocotyledon - - - 0.8/ 5.5 - - - 20.5/12.1 - - - 1
Parthenocissus quinquefolia Virginia creeper 0.3/ 0.6 - 0.1/ 0.4 0.3/ 2.4 6.8/ 1.8 - 1.5/ 0.9 7.7/ 5.3 3 - 1 1
PhF~leFEoVachya Lopseed 0.3/ 1.3 0.1/ 0.6 - - 6.8/ 3.6 4.1/ 3.0 - - 1 7 - -y
ruca puntla Clearweed 0.5/ 2.8 0.4/ 2.3 0.4/ 1.1 0.4/ 7.5 13.6/ 8.0 12.0/10.8 5.9/ 2.5 10.3/16.4 1 1 1 1
Potenti Ta sp. Cinquefo11 - - - 0.1/ 0.3 - - - 2.6/ 0.7 - - - 1

Ranunculus abortivus Sas11-flowered buttercup - - 0.1/ Tr - - - 1.5/ Tr - - - 1 -
Rhiis radicans Poisen try - - 0.1/ 0.1 - - - 1.5/ 0.2 - - - 1 -
TFITIIum sessile Toadshade - - 0.1/ 0.1 - - - 1.5/ 0.2 - - - 1 -
Ulmus rut ra 511ppery elm 0.1/ 0.1 - 0.4/ 0.4 0.3/ 0.3 3.5/ O.4 - 5.9/ 0.9 7.7/ 0.7 1 - 1 1
Viola sororta Woolly blue violet 0.1/ 0.1 0.1/ 0.1 0.4/ 1.2 - 3.4/ 0.4 4.1/ 0.6 5.9/ 2.8 - 1 1 1 -

Viola sp. Violet 0.1/ 0.1 - - - 3.5/ 0.4 - - - 1 - - -

VTtTs aestivalts Susumer grape - - - 0.1/ 0.3 - - - 2.6/ 0.7 - - - 1
.

* 'I = heelthy. 3 = f nsect injury, 7 = dying.

[ - Tana not present.

Tr = trace.
_

.

l
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Table B-4 (Contd)
4

.

- Oak-Maple Cover Type

8 elative" / Relative
Freeuency/ Areal Cover (s) Freemency (1)/ areal cover (11 Nede Canditten*

'

ASIS IMG 1921 M 12Z1 M
Scienttftc Name Casumen Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

Acer saccharum Su9ar maple 0.6/4.3 0.8/2.4 0.3/0.4 0.51 3.8 8.8/13.9 12.9/20.8 3.7/ 2.5 7.9/ 8.0 1 8 1 1
ITTTum canadcase utid 9artic - 0.4/0.5 0.4/0.4 - - 6.5/ 4.4 4.9/ 2.5 - - 1 1 -

EiiIoneTTa tEaTTctroides Rue enemone - - 0.4/0.5 0.1/0.1 - - 4.9/ 3.2 1.3/ 0.2 - - 1 1
Ester divaricatus White wood aster 0.3/2.1 0.3/0.5 - - 3.5/ 7.0 4.3/ 4.4 - - 1 1 - -

56EFvchtum viralstanum Rattlesnake-fern - - 0.1/0.3 0.1/ 0.1 1.2/ 1.9 1.3/ 0.2 1 1- - - -

Caren sp. Sed 9e 0.1/0.1 - - - 1.8/ 0.4 - - - 1 - - -

CercTs canadensis Eastern redbud 0.1/0.1 0.1/Tr - - 1.8/ 0.4 2.2/Tr - - I 8 - -

Cornus H orida Flowerin9 dogunod 0.6/1.3 0.3/0.1 0.1/Tr 0.4/ 1.4 8.8/ 4.1 4.3/ 1.1 1.2/ 0.1 5.3/ 2.9 1 1/8 1 1
BeTgntumtricorne Lerkspur - - 0.4/1.4 - - - 4.9/ 8.8 1- - - -

Sinteria Tacintata Cut-ieaved toothmort - - 0.7/2.3 - - - 8.5/14.5 1- - - -

Oessedium elutinosum Point-leaved tick. trefoil 0.1/0.8 0.1/0.4 - - 1.8/ 2.5 2.2/ 3.3 - - 1 1 - - -

BicesiTa~c7cuATi Outchman's breeches
-

a - - 0.5/1.1 - - - 6.1/ 6.9 - - - 1 -

88 Itoscorea guaternata Wild yam - - - 0.6/ 2.3 - - - 7.9/ 4.8 - - - 1

4 .Jymus virafn~icus Virginia wild rye 0.1/0.1 - - - 2.2/ 1.1
upatorium se. Thoroughmort 0.1/0.4 - - - 1.8/ 1.2

- - 1 - -- -

- - - 1 - - -o
_Fagu_s erandifolia American beech 0.1/0.1 0.1/0.1 - - 1.8/ 0.4 2.2/ 1.1 - - 1 1 - -

Fragraria virginiana Wild strauberry - - 0.1/0.1 - - - 1.2/ 0.6 - - - 1 -

Trax aus americana White ash 0.3/0.5 0.1/0.4 0.4/0.6 0.3/ 1.6 3.5/ 1.5 2.2/ 3.3 4.9/ 3.8 3.9/ 3.4 1 1 1 1
Frautnus guadrenaulate 81ue ash 0.4/0.9 0.1/Tr - 0.1/ 0.3 5.3/ 2.9 2.2/Tr - 1.3/ 0.6 1 3 - 1
331tum apartne Cleavers - - 0.9/3.9 - - - 11.0/24.5 - - - 1 -

Ealium boreale Northern bedstrau 0.1/0.1 0.1/0.3 - - 1.8/ 0.4 2.2/ 2.2 - - 1 1 - -

Callum circaerans White utId licorice 0.5/0.5 0.4/0.1 - 0.8/ 0.9 7.0/ 1.6 6.5/ 1.1 - 10.5/ 1.9 1 1 - 1
Ceum casiileesT-~ Canadian avons 0.3/0.4 0.3/0.5 - - 3.5/ 1.2 4.3/ 4.4 - -

'

1 1/8 - -

G tetu petula 8ettlebrush grass 0.3/0.5 0.1/0,1 - - 3.5/ 1.6 2.2/ 1.1 - - 1 1 - -u
_lr_is crisiiti~ utid fris - - 0.1/Tr - - - 1.2/ 0.1 - - - 1 -

Jeffersonia diphylla Twin leaf - - 0.5/0.3 0.6/ 2.3 - - 6.1/ 1.6 7.9/ 4.8 1 1- -

Ostrya wiretatana trunwood 0.1/0.6 0.1/0.4 - - 1.8/ 2.1 2.2/ 3.3 - - 3 1 - -
Parit 4nocissus quinquefolta
Ph

-

Virgtnta creeper 0.8/3.5 - 0.4/0.4 0.6/ 3.4 10.4/11.5 - 4.9/ 2.5 7.9/ 7.2 1 - - 1
2r leptosTachya Looseed - - - 0.3/ 3.6 - - - 3.9/ 7.6 - - - 1,

Poaceae Grass - - - 0.3/ 2.5 - - - 3.9/ 5.3 1- - -

potentilla sp. Cinquefoil - - 0.1/Tr 1.2/ 0.1 - - . 1- - - -

Prunus serottna 81ack cherry 0.1/0.1 0.3/0.1 0.3/0.1 0.1/ 0.1 1.8/ 0.4 4.3/ 1.1 3.7/ 0.6 1.3/ 0.2 1 1 1 1Quercus 7pnTu Chestnut oak - - 0.1/0.1 0.1/ 0.3 - - 1.2/ 0.6 1.3/ 0.6 1 1- -
- Ithus radFcans-- Poison ivy 0.3/1.0 0.3/0.1 0.3/0.4 0.3/ 1.9 3.5/ 3.3 4.3/ 1.1 3.7/ 2.5 3.9/ 4.0 1 8 1 1'

5alsuinariacanadensis 81oodroot - - 0.3/0.3 0.1/ 0.6 - - 3.7/ 1.9 1.3/ 1.3 - - 1 1

i Santcula trifollata $ lack snakeroot 1.0/9.9 1.0/4.1 - 1.0/15.3 13.9/32.3 17.2/36.1 - 13.2/32.2 1 1 - 1/3-

Tallan herbacea Carrion-flower 0.5/0.8 0.5/0.8 - - 7.0/ 2.5 8.6/ 6.6 - - 1 8 - -

5cTTdigo sp. soldenrod 0.1/0.3 0.1/Tr - - 1.8/ 0.8 2.2/Tr - - 1 8 - -

KieTTarfa pubera star chickweed - - 0.3/1.1 3.7/ 6.9 - 1- - - - - -

" UlmTu- bra $11ppery elm 0.4/2.4 0.3/0.4 0.6/0.9 0.4/ 6.1 5.3/ 7.8 4.3/ 3.3 7.3/ 5.7 5.3/ 6.1 1 1/8 1 1
ru

Eo_Tasororta Wooly blue violet - - 0.9/1.2 0.8/ 0.9 - - 11.0/ 7.6 10.5/ 1.9 - - 1 1

e
1 = healthy, 3 = insect injury, 8 = doriaant.

- Tasa not present.
,

i Tr a trpce.
.

-- n
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Tcble B-4 (Contd)
.,

' Chinkapin Oak Cover Type
Selative / 8 elative

Frequency / Areal Cover (1) Trequency (1) / Areal Cover (t) Mode Candition*

g 3 1979 19mo 1979 g
Scientiffc Name Caumon Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

*

Actinamerts alternifolta Wing stem - 0.1/0.1 - - - 2.3/ 1.0 - - - 1 - -

ITitum canadense utid garlic - - 0.5/1.0 - - - 7.1/ 9.1 - - - 1 -

Anemone 1Ti iWi1Tctroldes nue anemone - - 0.6/1.0 0.1/ 1.9 - - 8.6/ 9.1 1.3/ 2.1 - - 1 1
Caren sp. Sedge 0.3/Tr 0.3/Tr 0.4/0.3 0.3/ 0.5 2.8/Tr 4.5/Tr 5.7/ 2.7 3.8/ 0.5 1 1 1 1

CeTITs occidentails Hackberry 0.3/0.3 - - 0.1/ 3.1 2.9/ 1.1 - - 1.3/ 3.3 1 - - 1

Cercis canadensts Eastern redbud 0.4/Tr - - - 4.2/Tr - - - 1 - - -

Circacea alpine Northern enchanter's nightshade - - 0.1/0.4 - - - 1.4/ 3.1 - - - 1 -

CTiEstTi Tv o7ai teatherflower - 0.1/0.1 - - - 2.3/ 1.0 - - - 1 - -

FincEm laeve Milk wine 0.1/0.3 - - - 1.4/ 1.1 - - - 1r - - -

Dioscorea iTTTosa Wtid yan 0.6/1.9 0.1/0.4 - 0.8/15.9 7.0/ 8.1 2.3/ 3.1 - 10.3/17.2 1 8 - 1

Otosp ros _frgintana perstamon 0.1/0.1 - - - 1.4/ 0.6 - - - 1 - - -v
TT mus viralnicus virgtnta =11d rye 0.4/0.1 0.4/0.4 - - 4.2/ 0.6 6.8/ 3.1J

ium maculitum
- - 1 1 - -

tupator Spotted Joe-pye-weed 0.3/0.6 0.1/Tr - - 2.8/ 2. 7 2.3/Tr - - 1 1 - -

N iTnus ameFTcana White ash 0.1/0.4 ' - - 0.1/ 1.3 1.4/ 1.6 - - 1.3/ 1.4 3 - - 1gg
: Galium circaerans White wild Itcorice 0.6/0.4 0.6/0.1 - 0.3/ 1.5 7.0/ 1.6 11.3/ 1.0 - 3.8/ 1.6 * 1 I-

w
M Galium ptiosum Hairy bedstraw - - 0.6/0.5 - - . - 8.6/ 4.5 - - - 1 -

ReTTanthus sp. Sunflower 0.1/0.9 - - - 1.4/ 3.8 - - - 1 - - -

Rieracim sp. Hawkweed - - 0.6/0,5 - - - 8.6/ 4.5 - - - -

jet 7ersonia diphylla Twinteaf - - 0.4/0.3 0.4/ 3.4 - - 5.7/ 2.7 5.1/ 3.7 - - 1 1
Lonicera japonica Japanese honeysuckle 0.8/7.0 0.6/6.5 0.8/2.4 0.5/17.5 8.3/30.0 11.3/52.2 11.4/21.8 6.4/18.9 1 1 1 1

Ostry_a virginiana tronwood 0.1/0.3 - - - 1.4/ 1.1 - - - 1 - - -

Pa_nic a boscit sosc's panica 0.1/1.1 0.1/0.9 - - 1.4/ 4.8 2.3/ 7.1 - - 1 0 - -

FaMiiocTisus quinquefolta Virgtnta creeper 0.4/1.3 - - 0.4/ 3.8 4.2/ 5.4 - - 5.1/ 4.1 1 - - 1
Finus virginTina virgtnta pine 0.1/0.1 0.1/0.1 - - 1.4/ 0.6 2.3/ 1.0 - - 1 1 - -

Poaceae Grass - - - 0.1/ 3.1 - - - 1.3/ 3.3 - - - 1

polygonat e biflorum Solomon's seal - - 0.8/2.0 0.8/ 6.9 - - 11.4/18.2 10.3/7.5 - - 1 1/7
F6tentTTla sp. Cinquefoil - - 0.5/0.2 0.6/ 3.0 - - 7.1/ 1.8 7.7/ 3.2 - - 1 1

Frunus serottaa 81ack cherry 0.6/1.0 0.5/0.8 0.1/0.1 - 7.0/ 4.3 9.0/ 6.0 1.4/ 0.9 - 1 1/8 1 -

Fe7Eus prinus Chestnut oak - - - 0.1/ 0.3 - - - 1.3/ 0.3 - - - 1
uanunculus arbertivus Smallflower buttercup - - 0.4/0.2 - - - 5.7/ 1.8 - - - 1 -

Shus aromatica Fragrant s pac 0.1/1.4 0.1/0.4 - 0.3/ 5.1 1.4/ 5.9 2.3/ 3.1 - 3.8/ 5.5 1 8 - 1
NE S Edicans Poison try - - - 0.1/ 1.3 - - - 1.3/ 1.4 - - - 1
EsbTata pseudoacacia 81ack locust 0.1/0.5 0.3/0.3 - - 1.4/ 2.1 4.5/ 2.0 - - 1 8 - -

RweTTTi ciro1TnTessTS Hatry ruellia 0.8/1.0 0.3/0.1 - - 8.3/ 4.3 4.5/ 1.0 - - 1 1 - -

5anicula tFTrollata Black snakeroot 0.9/0.9 0.4/0.4 - 0.5/ 1.3 9.8/ 3.8 6.8/ 3.1 - 6.4/ 1.4 1 1 - 1

$stlas herbacea Carrion-flower 0.1/0.1 0.1/0.1 0.1/ 0.5 1.4/ 0.6 2.3/ 1.0 - 1.3/ 0.5 1 1 - 1-

55TT3ijo7 mTfitta Goldenrod 0.4/1.6 0.5/0.9 - - 4.2/ 7.0 9.0/ 7.1 - - 1 1 - -

ToTT3aso sp. Goldenrod 0.1/0.1 0.1/0.1 - 0.6/ 4.3 1.4/ 0.6 2.3/ 1.0 - 7.7/ 4.6 1 8 - 1
Swe tia caroitatensts Columbo - - 0.8/1.9 0.6/10.5 - - 11.4/17.3 7.7/11.3 - - 1 1

Ti siTcum orricinale Dandetton - - - 0.1/ 0.1 - - - 1.3/ 0.1 - - - 1

Thaltetrum revolutus Waxy meadon-rve 0.4/0.5 0.4/0.4 - 0.3/ 3.3 4.2/ 2.1 6.8/ 3.1 - 3.8/ 3.6 1 1 e. 1
Ulmus rubra slippery elm 0.3/0.6 0.1/0.3 0.3/0.1 0.3/ 1.4 2.8/ 2.7 2.3/ 2.0 4.3/ 0.9 3.8/ 1.5 1 8 I I
FoTa s5F5rta Woolly blue violet 0.1/Tr - 0.1/0.1 0.1/ 0.1 1.4/Tr - 1.4/ 0.9 1.3/ 0.1 1 - 1 1
H TTs 3 stivalts semer grape 0.1/0.3 0.1/0.1 - - 1.4/ 1.1 2.3/ 1.0 - - 1 8 - -e
E tWonylum americanum prickly ash 0.1/0.6 - - 0.2/ 2.5 1.4/ 2.7 - - 2.6/ 2.7 1 - - 1
a

I * healthy. 3 = insect injury. T = dying. 8 = dormant.
- Tana not present.
Tr = trace.

_ _ _ -_ _ _ _ - _ . _ -
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; Table B-4 (Contd)

.

<

' - Red Pine Cover Type' -

,

8elettve / 8elettve
Frequency / Areal Cover (5) Frequency (5) / Areal Cover (5) Made Candition*

2 72 1980 1979 1980 1979 1980

Scientiffc Name Common Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

Acer rubrum Red maple - - - 0.1/ 0.3 - - - 1.3/ 0.4 - - - I
X2ir ia'cciGrum Sugar maple 0.1/ 0.5 - - - 1.5/ 0.9 - - - 1 - - -

E n sp. Sed 9e 0.3/ 0.3 0.1/ 0.1 0.1/0.3 0.3/ 0.5 2.9/ 0.5 1.9/ 0.6 1.6/ 1.8 3.9/ 0.6 1 1 1 1

CaTyophyllaceae Chichueed - 0.1/Tr - - - 1.9/Tr - - - 1 - -

Cercis canadensis Eastern redbud 0.8/ 3.0 0.5/ 1.0 0.1/0.1 0.6/ 5.6 8.7/ 5.4 7.3/ 4.4 1.6/ 0.6 7.8/ 7.3 1 1 1 1
Circaea alpine Northern enchanger's n19htshade - - - 0.1/ 1.3 - - - 1.3/ 1.7 - - - 1

i Cornus florida Flourring dogunoe 0.6/16.5 0.6/ 8.5 0.3/0.4 0.6/11.8 7.3/29.9 9.2/37.4 4.8/ 2.5 7.8/15.3 1 1 1 1

Cruciferae Mustard . 1.9/Tr - - - 10.1/Tr - - -* - -
' Dentaria lectnata Cut-leaved toothmort - - 0.4/0.9 - - - 6.3/ 5.5 - - - 1 -

Desmodia aiutinose Point-leaved tick-trefott 0.1/ 1.3 0.1/ 1.0 - - 1.5/ 2.3 1.9/ 4.4 - - 1 1 - -

Dioscores quaternata Wild yan - - - 0.1/ 1.0 - - - 1.3/ 1.3 - - - 1

i 08 Eupatori a serotinus Late-flouerint t:-._ , .-t 0.1/ 0.6 0.3/ 0.4 - - 1.5/ 1.1 3.6/ 1.7 - - 1 1 - -

4 Fagus erandifolia American beech 0.1/ 0.1 0.3/ 0.3 - - 1.5/ 0.2 3.6/ 1.1 - - 1 1/8 - -

p F'resarta virginiana utid strauberry 0.3/ 0.3 0.1/ 0.1 0.5/1.6 0.1/ 1.0 2.9/ 0.5 1.9/ 0.6 7.9/ 9.8 1.3/ 1.3 1 1 1 1

Fraafsus americana White ash 0.6/ 5.9 0.1/ 0.1 0.4/0.3 0.1/ l.3 7.3/10.7 1.9/ 0.6 6.3/ 1.8 1.3/ 1.7 1 1 1 1
Calle apartne Cleavers - - 0.3/0.3 0.5/ 2.5 - - 4.8/ 1.8 6.5/ 3.2 1 1- -

Galium aspre11am Northern bedstraw 0.3/ 1.8 0.1/ 0.1 - - 2.9/ 3.2 1.9/ 0.6 - - 1 1 - -

EaTIus circaerans White utId Itcortce 0.4/ 1.3 0.6/ 1.8 0.4/1.1 0.1/ 0.3 4.4/ 2.3 9.2/ 7.7 6.3/ 6.7 1.3/ 0.4 1 1 1 1

Ee M asaTense Canadian avons 0.1/ 0.9 0.1/ 0.1 - - 1.5/ 1.6 1.9/ 0.6 - - 1 1 - -

liieracium sp. Maukueed - 0.1/ 0.1 - - - 1.9/ 0.6 1 - -- - -

Lirlodendron tultoffere Yellou poplar 0.1/ 0.1 - 0.1/Tr 0.1/ 0.3 1.5/ 0.2 - 1.6/Tr 1.3/ 0.4 1 1 1-

Lonicera japontca Japanese honeysuckle 0.6/10.6 0.6/10.5 0.8/8.1 0.8/20.0 7.3/19.3 9.2/47.0 2.7/49.6 10.4/25.9 1 1 1 1
fionocotyledonese Monocotyledon - - 0.1/0.1 - - - 1.6/ 0.6 - - - 1 -

parthenactssus quinquefolta Virginta creeper O.6/ 2.8 - 0.3/0.3 0.6/11.4 7.3/ 5.0 - 4.8/ 1.8 7.8/14.8 1 1 1-

Phr s leptostachya Lopseed 0.4/ 2.3 0.1/ 0.9 - 0.1/ 0.6 4.4/ 4.1 1.9/ 3.9 - 1.3/ O.8 1 7 - 1'

Finus sFrobus White pine 0.1/Tr 0.3/ 0.1 0.4/Tr 0.1/ 0.3 1.5/Tr 3.6/ 0.6 6.3/Tr 1.3/ 0.4 1 1 1 1

Poaceae Grass - 0.1/ 0.3 - 0.1/ 0.3 - 1.9/ 1.1 1.3/ 0.4 - 1 - 1-

potentilla sp. Cinquefoil - - 0.3/0.4 0.8/ 1.8 - - 4.8/ 2.5 10.4/ 2.3 -
. I 1

Prunus serotina 81ack cherry 0.6/ 1.0 0.6/ 1.1 0.4/0.8 0.5/ 3.0 7.3/ 1.8 9.2/ 5.0 6.3/ 4.9 6.5/ 3.9 1 1 1 1
rcus prinus Chestnut oak 0.3/ 1.0 0.3/ 0.6 - - 2.9/ 1.8 3.6/ 2.8 - - 1 1 - -

rcus 'wTe uiTne Black eek 0.3/ 1.4 0.3/ 1.1 - 0.1/ 0.6 2.9/ 2.5 3.6/ 5.0 - 1.3/ 0.8 1 1/8 1-

Rhus radicans Poison tvy 0.4/ 0.8 - 0.5/1.1 0.5/ 6.0 4.4/ 1.4 - 7.9/ 6.7 6.5/ 7.8 1 - 1 1
Bos'i Ip. Wtid rose 0.1/ 0.4 0.1/ 0.1 0.1/0.1 0.1/ 0.6 1.5/ 0.7 1.9/ 0.6 1.6/ 0.6 1.3/ 0.8 1 8 1 1

Boiaceae Rose family - - 0.1/0.1 0.1/ 0.3 - - 1.6/ 0.6 1.3/ 0.4 'l- - -

Rubus sp. 81ackberry 0.4/ 1.4 0.5/ 1.5 0.3/0.1 0.3/ 1.1 4.4/ 2.5 7.3/ 6.6 4.8/ 0.6 3.9/ 1.4 1 1 1 1

5sNTcula trifoliata Black snakeroot 0.5/ 1.1 0.3/ 0.5 - 0.5/ 4.5 5.8/ 2.0 3.6/ 2.2 - 6.5/ 5.8 7 1 - 1

Sassafras albidum Sassafras 0.1/ 0.1 0.4/ 1.5 - - 1.5/ 0.2 5.5/ 6.6 - - 1 8 - -

Tarantcum o7ffcInale Dandelton 0.1/Tr 0.1/Tr 0.4/0.2 0.1/ 0.4 1. 5/Tr 1.9/Tr 6.3/ 1.2 1.3/ O.5 1 1 1 1

UTaus rubra $11ppery elm 0.3/ 0.9 0.1/ 0.4 - 0.3/ 0.4 2.9/ 1.6 1.9/ 1.7 - 3.9/ 0.5 1/3 1 -. 1

*
I = healthy. 3 = fasect injury. 7 = dyin9. 8 dormant.

| - Tana not present.
Tr a trace.

- -
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Table B-4 (Cantd)
.

- Sycamore-Boxelder Cover Type

neiette. / nelative
Freeuency/ Areal Cover (5) Frequency (1) / Areal Cover (1) Mode Conditten*
1979 1980 1979 1980 1979 g

Scientific Name Comenon Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

Acer negundo Boxelder - 0.1/Tr - 0.3/ 3.4 2.0/Tr . 5.5/ 2.6 8 - 1- - -

EciTnamerTs alternifolia Wing-stem 0.4/ 4.5 0.4/2.9 - 0.6/17.1 5.1/ 6.1 5.9/10.0 - 10.9/12.9 1 1 - 1
Asarun canadense utid ginger - - - 0.1/ 0.1 - - - I.8/ 0.1 - - - I
56eT~=Fria cyTTMrica False nettle - 0.1/0.5 - - - 2.0/ 1.7 - - - 1 - -
Cirdamine pratensTs- Needom bittercress - - 0.1/0.1 - - - 2.1/ 0.8 - - - 1 -

Caren sp. Sedge 0.6/ 4.8 .0.5/3.1 0.4/3.1 0.5/21.0 8.5/ 6.5 .7.8/10.9 8.3/23.7 9.1/15.8 1 1 1 fCircies alpina Northern enchanter's nightshade 0.3/ 0.5 - 0.1/1.5 1.0/40.6 3.4/ 0.7 - 2.1/11.5 18.2/30.6 1 - 1 1
Claytonia virginica Spring beauty - - 0.5/2.5 - - - 10.4/19.1 - - - 1 -

i CosameTTai sp. Dayflower 0.1/ 0.4 0.1/0.5 - 0.1/ 0.4 1.7/ 0.5 2.0/ 1.7 - 1.8/ 0.3 1 1 1-

Co idaTTi flavuta fellow fumemort - -r 0.1/0.1 - - - 2.1/ 0.8 - - - 1 -

gg Cornus florida Flowering dogwood 0.1/ 2.4 0.1/0.4 - - 1.7/ 3.2 2.0/ 1.3 - - I 8 - -

UeEI U ta lacinate Cut-leaved toothwort - - 0.3/0.8 - - - 6.3/ 6.1 - - - 1 -
>= Dioscorea quaternata utid yam - - . - 0.1/ l.3 - - - 1.8/ 1.0 1- - -

fTW f s virginicus Virginta utto rye 0.1/ 0.3 0.1/0.4 - - 1.7/ 0.3 2.0/ 1.3 - - 1 1 - -

i e Iriaeron sp. Fleabane - 0.3/0.4 - - - 3.9/ 1.3 - - - 1 - -

fu
C'gato ir um serottnue Late-flowering thoroughuort 0.8/11.0 1.0/7.3 - - 10.5/15.0 15.5/25.3 - - 1 1 - -

a1 Fun apartne Cleavers - - 0.1/0.3 0.1/ 0.4 - - 2.1/ 2.3 1.8/ 0.3 - - 1 1
C TTuii arcaerens White ut1d Itcortce - 's.1/Tr - - - 2.0/Tr - - - 1 - -

CaTFui IrTTTsWiiii- Fragrant bedstrau - - 0.1/0.3 - - - 2.1/ 2.3 - - -r 1 -

Ce E ianadense - Canadian avens 0.5/ 4.9 0.4/1.5 - - 6.7/ 6.6 6.9/ 5.2 - - 1 1 - -

Hypericus sp. St. John's uort - - 0.3/0.4 - - - 6.3/ 3.1 - - - 1 -

TiHTini biflora Jewelmeed 0.1/ 1.0 - - - 1.7/ 1.4 - - - 1 - - -
T=patiens FiTTTTi vellow jewelmeed 0.9/16.0 0.6/2.1 - - 11.8/21.8 9.8/ 7.4 - - 1 8 - .
Caps Rei canadensis Wood nettle 0.5/ 6.9 0.3/0.6 - - 6.7/ 9.4 3.9/ 2.2 - - 1 1/8 - -
U ndere benisin Spice bush n.3/ 0.9 0.1/0.3 - - 3.4/ 1.2 2.0/ O.9 1 1 - -- -

Osmorhtra claytonti idhtte snakeroot 0.1/ 0.4 - 0.1/0.3 - 1.7/ 0.5 - 0.1/ 2.3 - 1 - 1 -

Farthenocissus quinquefolia Virginia creeper 0.1/Tr - 0.1/0.1 0.3/ 2.1 1.7/Tr - 0.1/ 0.8 5.5/ 1.6 1 1 1-

N yma leptostachya Lopseed 0.4/ 0.8 0.1/0.4 - 1.0/33.0 5.1/ 1.0 2.0/ 1.3 - 18.2/24.9 1 1 - 1F11ei p sTTa Clearmeed 0.9/16.6 0.9/6.9 0.8/1.1 - 11.8/22.7 13.6/24.0 16.7/ 8.4 - 1- 1 1 -
Poaceae Grass - - 0.5/0.4 - - - 10.4/ 3.1 - - - 1 -
Spo1un cespitosum Long-bristled smartueed 0.3/ 0.5 0.4/0.5 - - 3.4/ 0.7 5.9/ 1.7 - - 1 1 - -
PotentTlTa sp. Cinquefett - - 0.4/0.4 - - - 8.3/ 3.1 - - - 1. -

E s'redicans Poison 1,y 0.3/ 0.6 - 0.4/0.2 - 3.4/ 0.9 - 8.3/ 1.5 - 1 - 1 -
83si sp. Wild rose 0.1/Tr 0.1/Tr - - 1.7/Tr 2.0/Tr - - 1 1 - -

' TanTcula trifoliata Black snakeroot - 0.3/0.6 - 0.9/ 9.1 - 3.9/ 2.2 - 16.4/ 6.9 - 1 - 1
VJsTa'i rorta Woolly blue violet 0.6/ 1.1 0.4/0.4 0.5/1.5 0.5/ 4.1 8.5/ 1.5 5.9/ 1.3 10.4/11.5 9.1/ 3.1 1 1 1 1

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

|

Tr a trace.

.

1

,

_ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ - __ _ --- - - - - - - - - - -- --' -'



- _ _ - - - - . .. . ._. --_

Table B-4 (Contd) ,

.'

'

Oak-Hickory Cover Type

Relative / Relettee
heavency/ Areal Cover (1) Frequency (5) / Areal Cover (5) Mode Condition *

1979 1980 1979 1980 1979 1980

scientific Name Consen Name 5ep Oct' Apr Jun Sep Oct ~Apr Jun Sep Oct Apr Jun

Aesculus glabra Chio buckeye - - - 0.1/ 1.0 - - - 1.8/ 1.8 - - - 1
Arisaeme triphyllum Jack-in-the-pulpit - - 0.4/ 0.4 - - - 4.5/ 1.0 - - - 1 -

Cardamine douglassit Purple cress - - 0.5/ 0.5 - - - 5.7/ 1.3 - - - 1 -

Cires sp. Sedge 0.4/Tr 0.3/0.1 - 0.3/ 1.1 7.9/Tr 7.9/ 1.3 - 5.4/ 1.9 1 1 - 1 .

CeMs canadensis Eastern reJbud 0.5/0.8 0.1/0.1 - 0.1/ 1.3 10.4/ 2.8 4.1/ 1.3 - 1.8/ 2.3 1 1 - 1

Circaea alpina Northern enchanter's nightshade 0.1/0.1 - - - 2.7/ 0.5 - - - 1 - - -

KeTffitum tricorne Larkspur - - 1.0/ 3.6 - - - 11.4/ 9.2 - - - 1 -

Bentarta lacin6 ate Cut-leaved toothmert - - 0.6/ 1.3 - - - 6.8/ 3.3 - - - 1 -

F i Fostu G T5TdJe Trout-itly - - 0.5/10.0 - - - 5.7/25.4 - - - 12 -

Eupatorium s E tT E m Late-flowering thorou9huert 0.9/6.1 0.9/2.9 - - 18.3/22.6 27.8/29.4 - - 1 1 - -

IN Frantnus americana White ash - - - 0.4/ 1.6 - - - 7.1/ 2.8 - - - 1
d Fra:Inus quadranquista slue ash 0.3/1,1 - - - 5.2/ 4.2 - - - 1 - - -

p EiTTidiparTn~e Cleavers - - 0.8/ 0.7 - - - 9.1/ 1.8 - -

CaTrum a rcaerens White utId Itcorice - - - 0.1/ 0.6 - - - 1.8/ 1.1
- - 1
- - - 1

Re Canadfan avens 0.3fo.9 0.4/0.4 - - 5.2/ 3.2 12.0/ 3.9 - - 1 1 - -F aii3e-nse
,1 trin patula Sottlebrush 0.1/0.3 0.3/0.1 - - 2.7/ 0.9 7.9/ 1.3 - - 1 1

N 5.TGFaTap_onica
- -

Lon Japanese honeysuckle 0.4/5.0 0.5/4.5 0.4/ 5.0 0.4/10.6 7.9/18.4 14.8/46.0 4.5/12.7 7.1/18.6 1 1 1 1

RerTi4Ta vTriTsTca virgtnta bluebells - - 1.0/12.5 - - - 1.4/31.8 - - - 1 -

Ronocotyledoneae Monocotyledon - - 0.1/ 0.3 - - - 1.1/ 0.8 - - - 1 -

Muhlenberata sobolifera ,Muhly grass 0.1/0.5 - - - 2.7/ 1.8 - - - 1 - - -

Parthenocissus gainquefolta Virginta creeper 1.0/8.1 - 0.8/ 1.1 1.0/21.5 20.8/29.9 - 9.1/ 2.8 17.9/37.7 1 - 1 1

P_r_pa leptosTachya topseed - - -h 0.9/ 8.9 - - - 16.1/15.6 - - - 1
PTTealEntTe Clearmeed - - 0.6/ 0.6 - - - 6.8/ 1.5 - - - 1 -

FoaHae Grass - - 0.6/ 1.1 0.4/ 2.3 - - 6.8/ 2.8 7.1/ 4.0 - - 1 1,

Potentilla sp. Cinquefott - - - 0.4/ 1.6 - - - 7.1/ 2.8 - - - 1

Prunus serotina Slack cherry - 0.1/Tr - - - 4.1/Tr - - - 1 - -

ETFaatcans Poison try - - 0.1/Tr 0.4/ 0.6 - - 1.1/Tr 7.1/ 1.1 - - 1 1
'

; RTbis sp. Current 0.1/0.1 - - - 2.7/ 0.5 - - - 1 - - -

E'uSJs sp. Blackberry 0.3/0.1 0.1/ 0.3 0.1/ 0.3 - 7.9/ 1.3 1.1/ 0.8 1.8/ 0.5 - 1 1 1-

TansJinarla canadensis Bloodroot - - 0.1/Tr 0.1/ 0.3 - - 1.1/Tr 1.8/ 0.5 - - 1 1

Saatcula trifoliata - Black snakeroot - 0.1/0.1 - - - 4.1/ 1.3 - - - 1 - -

Tallacina racemesT False Sciomon's seal 0.1/0.1 - 0.3/ 0.3 0.3/ 0.8 2.7/ 0.5 - 3.4/ 0.8 5.4/ 1.4 1 - 1 1

KoTTdysp. Goldenrod 0.1/0.1 - - - 2.7/ 0.5 - - - 1 - - -

frTTTium seselle Toadshade - - 0.5/ 1.0 fl.5/ 0.8 - - 5.7/ 2.5 8.9/ 1.4 - - 1 1
Ulmus rubra $1tppery elm 0.3/1.6 0.1/0.1 0.4/ 0.6 - 5.2/ 6.0 4.1/ 1.3 4.5/ 1.5 - 1 8 1 -

filTs E stTvalts Summer grape 0.1/2.3 0.1/1.3 0.1/ 3.8 2.7/ 8.3 4.1/12.8 - 1.8/ 6.7 1 8 - 1-

*
1 * healthy. 8 = dormant.

- Tana not present.

Tr o trace.

.
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- - Walnut-Hickory-Buckeye Cover Type

Relative / Helative
Frequency / Areal Cover (3) Frequency (S) / Areal Cover (g) teode Condittan*

1979 1980 1979 1980 1919 1980
$clantific name Caumon name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

Acer m undo Boxeider 0.1/ 0.4 0.3/ 0.5 - - 1.8/ 0.8
- - - 1.8/Tr

- - 3 1/3 - --
Xiei sacc E Fun Sugar maple 0.1/Tr 1 - - -- - -
ERTnomerts alterntfolta Wingsten 0.4/ 1.8 0.1/ 0.5 - - 5.3/ 3.5 2.1/ 1.6 - - 1 3 - -
Anemone canadense
A'sTTsii tHToba-

Canadian enemone 0.1/ 0.1 - - - 1.8/ 0.3 - - - 1 - - -
Pampaw 0.4/ 4.5 0.4/ 1.5 - 0.3/ 4.6 5.3/ 9.0 6.0/ 4.7 - 4.5/ 4.5 1 8 1-

Caren sp. Sedge 0.3/ 0.1 0.1/Tr - 0.1/ 0.1 3.5/ 0.3 2.1/Tr - 1.5/ 0.1 1 1 1-
Ca_ rya, cordiformis 8ttternut hickory 0.4/ 0.8 0.1/Tr - - 5.3/ 1.5 2.1/Tr - - 1 8 - -tar a ovata Shagbark hickory - - 0.6/ 0.6 0.3/ 1.5 - -
j 8.2/ 1.7 4.5/ 1.5 - - 1 1CercTs canadensic Eastern redbud 0.1/Tr 0.1/Tr - 0.1/ 0.1 1.8/Tr 2.1/Trffrcaca aTolna Northern enchanter's nightshade 0.1/ 0.1 ,- - - 1.8/ 0.3

- 1.5/ 0.1 1 1 I- -

- - - 1 - - -

Dentaria laciniata cut-leaved toothwort - - 1.0/13.9 - - - 13.7/39.8 - - - 1Dicentra C Tucuar a Dutchman's breeches - -
-

1.0/ 4.4 - - - 13.7/12.6 - - - 1tp tupatorium seroilTum Late-flowering thoroughuert 0.8/ 3.9 0.6/ 1.6 - - 10.4/ 7.8 10.0/ 5.1 - -

-

1 1
8 Fraxinus enericana White ash 0.1/ 0.4 0.3/ 0.6 - 0.6/ 4.8 1.8/ 0.8 4.0/ 2.0 - 9.0/ 4.8 1 8 - I

- -

[ Fraxinus quadranquieta Blue ash 0.4/ 1.0 0.3/ 0.4 - - 5.3/ 2.0 4.0/ 1.2 I 8 - -- -

Gallise triflorum Fragrant bedstraw - - 0.6/ 0.4 - -

Eeum ianadense Canadian avens 0.1/ 0.1 - - - 1.8/ 0.3
- 8.2/ 1.1 - - - 1 -
- - - 1ETeihana hederacea Gtil-over-the-ground 0.1/Tr 0.1/Tr - - 1.8/Tr 2.1/Tr - - 1 1 - -

- - -

[Tndera benzoln Spice bush 0.3/ 0.4 0.6/ 1.1 - 0.3/ 1.6 3.5/ 0.8 1.0/ 3.5 - 4.5/ 1.6 1 1 - 1Lonicera japonica Japanese honeysuckle 1.0/27.6 1.0/23.6 1.0/12.5 1.0/53.1 13.9/55.5 15.8/73.8 13.7/35.8 14.9/53.3 1 1 1 1

tecnocotyledoneae Monocotyledon - - 0.5/ 0.2 0.6/ 4.5 - - 6.8/ 0.6 9.0/ 4.5 - - 1 1Partetaria pennsylvanica Pelittory 0.1/ 1.0 - . - - 1.8/ 2.0 - - - 1 - - -FarthenoETssus quinquefolta Virgtnfa creeper - - - 0.9/10.4 - - - 13.4/10.4 - - - 1. Potentilla sp. Cinquefott - - 0.6/ 1.1 0.5/ 3.1 - - 8.2/ 3.2 7.5/ 3.1 - - 1 1Prunus serottna Black cherry 0.3/ 0.4 0.1/ 0.3 - - 3.5/ 0.8 2.1/ 0.8 - - 1 1 - -

Ranunculus arbertivus Sma11 flower buttercup
, Ranunculus sp. Buttercup

- - 0.3/ 0.3 - - - 4.1/ 0.9 - - - 1 -
-

- - 0.1/Tr - - - 1.4/Tr' 1Rhus re41Eans Poison Ivy 0.5/ 4.8 0.1/Tr 0.6/ 0.6 0.8/ 9.9 6.9/ 9.5 2.1/Tr 8.2/ 1.7 11.9/ 9.9 3 1 1 1

- - - -

E6si sp. Wild rose 0.1/Tr - 0.1/ 0.5 - 2.1/Tr - 1.5/ 0.5 1 - 1-

RuW s sp. Blackberry - 0.3/ 0.9 - 0.1/ 1.3 - 4.0/ 2.7 - 1.5/ 1.3
-

1 - 1-

Santcula trifollata Black snakeroot 0.6/ 1.3 0.6/ 0.5 - 0.4/ 1.0 8.7/ 2.5 10.0/ 1.6 - 6.0/ 1.0 1 1 - 1
5=61am herbacea- Carrton flower - 0.1/Tr - - - 2.1/Tr - - - 1 - -

@h6cTiarWSorbiculatus Coral berry 0.3/ 0.9 0.4/ 0.3 0.3/ n.3 - 3.5/ 1.8 6.0/ 0.8 4.1/ 0.9 1 8 1.aranscum offTcinale 0andelton - - 0.3/Tr - - - 4.1/Tr - - - 1

- -
,

, THirium sesstie Toadshade - - 0.1/ 0.3 - - - 1.4/ 0.9 - - - 1

-

! . -

Ulmus rubra $1tppery ela 0.1/ 0.1 0.3/ 0.3 - - 1.8/ 0.3 4.0/ 0.8 - - 1 1 - -
VToTa sororta Woolly blue violet 0.1/Tr 0.3/Tr 0.3/ 0.3 0.3/ 1.0 1.8/Tr 4.0/Tr 4.1/ 0.9 4.5/ 1.0 3 1/3 1 1TTITs aestTvaits summer grape - - - 0.3/ 2.1 - - - 4.5/ 2.1 - - - 1

*
1 = healthy. 3 = insect injury. 8 = dorinant.

- Tama not present.
Tr = trace.

I
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Table B-4 (Contd)
.

.
'

Virginia Pine Cover Type'

Relettve / Relative
Frequency / Areal Cover (1) Frequency (5)/ Areal Cover (5) Mode Condition *
1979 1980 1979 1980 1979 1980

Scientific Name Camion Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

Acer rubrum Red maple NA NA 0.3/0.1 0.4/ 3.5 NA NA 5.1/ 0.8 6.3/ 6.7 MA NA 1 1Acer saccharun Sugar maple NA NA 0.1/0.3 - NA NA 1.7/ 2.3 - NA NA 1F6iius florida Flowering dogwood NA NA 0.6/0.6 0.6/ 1.4 NA NA 10.2/ 4.6 9.5/ 2.7 NA NA 1 1

-

Dioscorea quaternata Wild yam NA NA - 0.1/ 1.3 NA NA 1.6/ 2.5 NA NA 1- -
Fagus grandifolia American beech NA MA . 0.3/Tr 0.4/ 3.1 MA NA 5.1/ 0.1 6.3/ 5.9 NA NA 1 1

Fragraria virq1ntana Wild strawberry NA NA 0.1/Tr 0.1/ 1.0 NA NA 1.7/ 0.1 1.6/ 1.9 NA NA 1 1Galium circaerens White wild licorice NA NA - 0.6/ 1.8 MA NA 9.5/ 3.4 NA NA 1- -Galium pilosum Hairy bedstraw NA NA 0.6/0.5 - NA NA 10.2/ 3.8 MA NA 1- -Galium triflorum Fragrant bedstraw NA NA 0.4/0.4 0.1/ 1.0 NA NA 6.8/ 3.1 1.6/ 1.9 NA NA 1 1Y Liriodendron tuliptfera Yellow poplar NA NA 0.1/Tr 0.1/Tr MA NA 1.7/ 0.1 1.6/Tr NA NA 1 Iw
* Lontcera .faponica Japanese honeysuckle NA NA 0.4/4.5 0.4/10.4 NA NA 6.8/34.5 6.3/19.6 NA NA 1 1Osmorhira claytoni Sweet cicely NA NA 0.3/0.9 0.3/ 6.5 , MA NA 5.1/ 6.9 4.8/12.4 NA NA 1 1Omalis strlcta Ye110w wood-sorrel MA NA 0.1/1.9 - NA NA 1.7/14.6 - MA M 1' -Parthenocissus quinquefolla Virginia creeper MA NA 0.5/0.8 0.8/ 5.3 NA NA 8.5/ 6.1 12.7/10.1 NA NA 1 1Poaceae Grass NA NA 0.1/0.3 0.1/ 0.6 NA NA 1.7/ 2.3 1.6/ 1.1 NA NA 1 1

Potentilla sp. Cinquefoil NA NA 0.8/1.0 - MA NA 13.6/ 7.7 NA NA 1- -
Prunus serotina Black cherry NA NA 0.4/0.4 0.5/ 1.3 NA NA. 6.8/ 3.1 7.9/ 2.5 NA M 1 1Quercus prinus Chestnut oak NA NA 0.4/Tr 0.6/ 2.4 NA NA 6.8/ 0.1 9.5/ 4.6 NA NA 1 1Rhus radicans Poison ivy NA NA 0.4/1.3 0.4/ 7.5 NA NA 6.8/10.0 6.3/ 4.3 NA NA 1 1ES s sp. Blackberry NA NA - 0.1/ 0.6 NA NA 1.6/ 1.1 NA NA - 1-

Santcula trifollata Black snakeroot NA NA 0.6/ 4.3 NA NA 9.5/ 8.2 NA NA 1
- - -5assafras albidum Sassafras MA NA 0.1/ 0.6 NA NA 1.6/ 1.1 NA NA - 1
- -

e -

1 = healthy.

NA = Not applicable due to establishment of new plots in April, 1980.
Taxa,not present.-

Tr = trace.

., .__ _ _.
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Table B-5 |

Mean (I) and Standard Error (SE)* Values for
Soils Parameters for Each Vegetation Cover Type

Soil Moisture (%)

Sep 1979 Oct 1979 Apr 1980 Jun 1980

" Cover Type Code i SE i SE i SE i SE
i

Maple-Basswood 01 35.4 0.9 35.7 1.0 39.5 2.3 31.6 2.9i

Oak-Maple 02 30.2 1.5 34.8 0.9 33.9 2.9 25.6 2.4
Chinkapin Oak 03 30.1 0.6 33.8 1.8 33.1 3.4 22.4 1.6
Red pine 04 23.7 1.5 26.0 1.2 27.0 1.5 18.2 1.7
Sycamore-Boxelder 05 26.8 1.3 28.0 2.1 27.4 2.3 23.4 2.1
Oak-Hickory 06 29.1 3.0 27.5 2.4 17.9 1.3 20.2 0.9
Walnut-Hickory-Buckeye 09 31.6 1.9 41.8 1.6 32.7 1.3 34.6 0.9

i Orchard ** 10 22.5 1.5 19.6 2.3 - - - -

Virginia pine 11 20.1 2.4 25.9 1.5 32.3 3.9 21.0 0.7

!

Based on four replicates per coyer type per date sampled.
**

Data collection teminated after October 1979.,

i

3Soil Bulk Density (g/cm )

Sep 1979 Oct 1979 Apr 1980 Jun 1980

Cover Type Code i SE i SE i SE i SE

Maple-Basswood 01 0.96 0.04 1.01 0.03 0.83 0.06 0.94 0.01
Oak-Ma ple 02 0.99 0.05 0.96 0.03 0.92 0.06 0.92 0.01

'

Chinkapin Oak 03 0.94 0.04 0.92 0.06 0.95 0.13 0.88 0.03
Red pine 04 1.18 0.03 1.21 0.29 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
t 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

Orcha rd ** 10 1.22 0.03 1.26 0.06 -
-

- -

11 1.13 0.02 1.06 0.32 0.79 0.06 1.03 0.05Virginia pine' -

1

I l,
Based on four replicates per cover type per date sampled, l

i Data collection teminated after October 1979.
;

!
! ,

'

.

,
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Table B-5 (Contd)
i

Soil pH
<

1

Sep 1979 Oct 1979 Apr 1980 Jun 1980

Cover Type Code i SE i SE i SE i SE4

i Maple-Basswood 01 6.0 0.1 5.9 0.1 5.9 0.1 6.9 0.1

| Oak-Maple 02 6.2 0.1 5.5 0.1 6.5 0.1 6.8 0.2
Chinkapin Oak 03 6.3 0.1 5.7 0.1 6.4 0.1 6.3 0.7
Red pine 04 5.6 0.3 5.6 0.1 6.6 0.1 6.4 0.1
Sycamore-Boxelder 05 5.5 0.3 5.5 0.1 6.4 0.1 6.8 0.4
Oak-Hickory 06 6.0 0.1 5.9 0.2 6.5 0.1 7.4 0.1
Walnut-Hickory-Buckeye 09 6.0 0.1 6.1 0.1 6.5 0.1 6.9 0.1
Orchard *** 10 5.7 0.3 5.2 0.3 - - - -

Virginia pine 11 5.2 0.1 5.5 0.2 6.1 0.2 5.3 0.2

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

**
Soil pH measured in water.

"*
Data c,ollection teminated after October 1979.

Soil Conductivity (umho/cm)
.

Sep 1979 Oct 1979 Apr 1980 Jun 1980

Cover Type Code i SE i SE i SE i SE

Maple-Basswood 01 990 290 532 67 321 74 179 18
Oa k-Maple 02 756 50 698 81 345 102 183 28
Chinkapin Oak 03 672 104 590 103 673 118 186 32
Red pine 04 752 143 483 136 404 134 259 111
Sycamore-Boxelder 05 890 211 785 77 603 44 216 22
Oak-Hickory 06 927 110 663 127 438 95 243 25
Walnut-Hickory-Buckeye 09 1458 208 785 162 385 121 158 17
Orchard ** 10 1625 121 1163 267 -- - - -

Virginia pine 11 895 71 742 373 234 59 112 12

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

" Data collection terminated after October 1979.

-

J.

.*
,

l
!
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Table B-5 (Contd)

Soil Cation Exchange Capacity (meq/100g)

Sep 1979 Oct 1979 Apr 1980 Jun 1980
Cover Type Code i_ SE i SE i SE i SE

Maple-Basswood 01 50.3 1.8 41.5 3.6 38.1 3.6 28.0 1.2
Dak-Haple 02 41.8 4.0 33.2 4.2 23.1 2.5 22.3 2.0
Chinkapin oak 03 52.3 2.2 53.4 4.2 32.3 2.6 28.2 1.9
Red pine 04 19.7 2.5 18.7 1.3 12.5 0.7 19.6 2.4
Sycamore-Boxelder 05 18.7 2.2 17.9 1.0 13.5 1.2 18.4 1.7
Dak-Hickory 06 38.0 2.4 38.6 3.7 23.5 1.5 20.9 2.2
Walnut-Hickory-Buckeye 09 31.1 2.4 39.6 1.4 30.3 3.6 30.4 2.7'

Orchard ** 10 9.8 1.7 14.4 0.8 - - - -

Virginia pine 11 6.7 0.4 15.2 0.6 20.2 2.9 14.1 1.2
*

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

Data collection terminated after October 1979.

Soil Base Saturation (%)

Sep 1979 Oct 1979 Apr 1980 Jun 1980

Cover Type Code i SE i SE i SE i SE

Maple-Basswood 01 66.0 1.5 90.5 11.9 72.0 7.1 103.4 1.5
Oa k-Ma ple 02 70.4 8.4 85.9 10.7 59.0 7.4 104.3 6.7
Chinkapin Oak 03 64.1 5.2 71.3 2.3 63.4 18.6 109.1 6.53

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.

Dak-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 77.7 6.7 123.4 24.4 94.2 2.8
Orchard ** 10 63.5 9.9 52.1 9.2; - - - -

; Virginia pine 11 36.5 2.6 49.4 5.5 14.9 14.2 39.5 10.2
i

Based on four repitcates per cover type per date sampled.
" Data collection terminated after October 1979. -

a

.
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APPENDIX C

PSI MARBLE HILL VEGETATION AND SOILS DATA

1978-1979 ANNUAL REPORT
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Table C-1

Mean and Standard Error of Percent Cover for Vegetation, Litter, and Total Cover in PSI Plots
,

September Mean* October Mean* March Aprti Mean* June Mean*
3-Tr 3-Tr

'

3-Tr 3-Tr
Code Cover Type 1976 1977 1978 Mean SE 1976 1977 1978 Mean SE 1977 1978 1979 Mean SE 1977 1978 1979 Mean 3E

01 Maple Basswood

A) LitterVegetation
20.6 13.9 22.9 19.1 2.7 17.5 13.5 18.3 16.4 1.5 31.5 36.0 25.7 31.1 3.0 17.8 20.0 32.9 " 23.6 4.7

B) 53.8 60.5 54.0 56.1 2.2 58.8 83.3 61.3** 67.8 7.8 65.3 63.5 11.6 66.8 2.5 72 . 0 70.0 45.1 " 62.4 8.7
C) Tctal Cover 74.4 74.4 76.9 75.2 0. 8 76.3 96.9 19.6 84.3 6.4 96.9 99.5 97.3 97.9 0.8 89.8 90.0 78.0 85.9 4.0

02 Oak-Maple
Al 25.1 23.4 18.1 22.2 2.1 19.4 7.6 15.1 14.0 3.5 6.5 17.6 16.1 13.4 3.5 30.6 29.5 48.1** 36.1 6.0
8'i 67.4 73.5 80.4 13.8 3.8 76.9 92.5 80.9** 83.4 4.7 89.1 81.1 83.5 84.6 2.4 65.3 69.1 50.9 " 61.8 5.5
Cj W.5 96.9 98.5 96.0 1.8 96.3 100.0 96.0 97.4 1.3 95.6 98.7 99.6 98.0 1.2 95.9 98.6 99.0 97.8 1.0

03 Chinkapin Oak
I'Al 15.9 16.0 21.9 17.9 2.0 12.9 11.1 14.1 12.7 0.9 6.3 8.8 10.1 8.4 1.1 33.1 36.8 40.3 36.7 2.1'

l 81 11.6 79.8 72.3 74.6 2.6 77.1 88.9 82.7 82.9 3.4 81.2 85.4 85.9 84.2 1.5 58.8 59.5 53.0 57.1 2.1
l'C | 87.5 95.8 94.2 92.5 2.5 90.0 100.0 96.8 95.6 2.9 87.5 94.2 96.0 92.6 2.6 91.9 96.3 93.3 93.8 13

04 Red Pine
n (Al 29.8 37.5 35.1 34.1 2.3 25.8 14.4 42.9 " 27.7 8.3 7.0 10.6 5. 8 7.8 1.4 41.5 36.8 59.7 ** 46.0 7.0
I (8| | 70.2 62.5 64.9 65.9 2.3 74.2 85.6 57.1** 12.3 8.3 93.0 89.4 94.2 92.2 1.4 58.4 63.2 40.3 " 54.0 7.0M (Cl 100.0 100.0 100.0 100.0 0.0 100.0 100.0 100.0 100.0 0.0 100.0 100.0 100.0 100.0 0.0 100.0 100.0 100.0 100.0 0.0

05 Sycamore-8onalder
(Al 70.0 66.4 82.5** 73.0 4.9 57.5 19.6 57.4** 44.8 12.6 15.5 20.6 20.4 18.8 1.7 51.3 90.0 74.6** 72.0 11.3
(8 | 21.9 22.5 14.4 19.6 2.6 38.8 80.4 4 0. 4 ** 53.2 13.6 81.4 79.1 47.0** 69.2 11.1 45.0 10.0 16.2 " 23.7 10.8
(C|| 91.9 88.9 E9 92.6 2.3 96.3 100.0 97.8 98.0 1.1 96.9 99.7 67.4 88.0 10.3 96.3 100.0 90.8 95.7 2.7

2

06 Dak-Nfckory
(A) 12.1 11.4 20.1 14.5 2.8 8.1 2.3 7.6 6.0 1.8 38.6 47.0 40.2 41.9 2.6 15.6 19.4 29.4 ** 21.5 4.1
8 52.9 55.5 65.8** 58.1 3.9 60.6 95.8 72.3** 76.2 10.3 48.3 47.9 53.1 49.8 1.7 60.7 53.3 41.9** 52.0 5.5
C 65.0 66.9 85.9** 72.6 6. 7 68.7 98.1 19.9** 82.2 8.5 96.9 94.9 93.3 91. 7 2.4 76.3 72.7 11 .3 73.4 1.5

09 ifalnut-Hickory-8vckeye
29.1 33.8 $0.6 ** 37.8 6.5 16.5 13.1 27.6** 19.1 4.4 8.0 30.6 16.4** 18.3 6.6 46.3 72.6 67.2 62.0 8.0
61.9 59.3 46.0 55.7 4.9 81.4 86.6 11.5 " 79.8 4.4 86.4 67.9 82.1** 78.8 5.6 48.1 26.0 31.7 35.3 6. 6
91.0 93.1 E6 93.6 1.6 97.9 99.7 99.1 98.9 0.5 94.4 98.5 98.5 97.1 1.4 94.4 98.6 98.9 97.3 1.4

11 Vir9tnia Pine
.

A | 13.8 19.8 17.0 16.9 1.7 12.9 3.4 9.0 8. 4 2.8 9.5 2.3 2.3 4.7 2.4 23.0 12.6 19.4 18.3 3.1
8 , 13.7 76.8 82.4 71.6 2.5 74.6 96.5 90.0 87.0 6.5 89.4 96.6 97.7 94.6 2.6 76.1 72.4 80.0 76.2 2.2
C t 87.5 96.6 99.4 94.5 3.6 87.5 99.9 99.0 95.5 4.0 98.9 98.9 100.0 99.3 0. 3 99.1 85.0 99. 4 ** 94.5 4.7

*8ated on me'en of 8 plots per cover type per sample date.
**Significant changes from 1977-1978 sampling period (>10.0).
SE = Standard Error of the Mean.

|
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Table C-2

Species Composition, Frequency, Basal Area, and Condition of Tree and Sapling Strata [or Each Cover Type
.

Maple-Basswood Cover Type

C ndit on
Relative Relative No Individuals in Sample

98Frequency Bas (1 Area Frequency Basal Area 1976- 1977- 1978-
Scientific Name Consnon Name (%) (m /ha) (%) (%) Sep Oct Apr Jun 1977 1978 1979 Change **c

Tree stratum
Live condition
Acer saccharum Sugar maple 100 14.2 33.3 41.0 1 1 8 1 5 5 5 -

Fia71nus americana White ash 50 1.2 16.7 3.5 1/2 8 8 1 2 1 1 -

-
Black walnut 50 4.1 16.7 11.8 1 8 8 1 1 1 1Juglans _nigra -

Tilia americana Basswood 50 14.4 16.7 41.6 1 2/8 8 2 3 3 3 -

Total Live 250 33.9 83.4 97.9 11 10 10 -

Dead condition
Fraxinus americana White ash 50 0.7 16.7 2.0 1 1 1 -

Total Dead 50 0.7 16.7 2.0 1 1 1 -

TOTAL 300 34.6 100.1 99.9 12 11 11 -

Sapling stratum
No saplings occurred in plots

*1 - Healthy, 2 - Disease, 8 - Dorinant.
** Change in the number of individuals between the sample in 1977 1978 and the sample in 1978 1979.- -

Indicates no change.-

.

.

1
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Table C-2 (Contd)
.

Oak-Maple Cover Type, ,

ndit on No. Individuals in Sample
Relative Relative 98Frequency Basal Area Frequency Basal Area 1976- 1977- 1978-

Scientific Name Connon Name (%) (m2/ha) (%) (%) Sep Oct Apr Jun 1977 1978 1979 Change,,

Tree stratin
Live condition
Acer saccharum Sugar maple 100 12.2 22.2 35.4 1 1 8 1 6 7 7 -

Cornus 71orida Flowering dogwood 50 0.8 11.1 2.3 1 1/8 8 1 2 1 2 1

Fraxinus americana White ash 50 5.9 11.1 17.1 1 8 8 1 3 3 3 -

Juniperus virginiana Eastern red cedar 50 0.4 11.1 1.1 7 1 1 1 1 1 1 -

Prunus serotina Black cherry 100 3.0 22.2 8.7 1/8 8 8 1/7 2 2 2 -

(vercus prinus Chestnut oak 1 1 6 6 1 1 0 (1)
uercus Pe ut na 81ack oak 50 6.3 11.1 18.3 1 1 1 1 1 1 1 -( v

Total Live 400 28.6 88.8 82.9 16 16 16 -

n
1 Dead condition

Acer saccharum Sugar maple 0.0 1 1 0 (1)Quercus prinus Chestnut oak 50 5.9 11.1 17.1 0 0 1 1;

Total Dead 50 5.9 11.1 17.1 1 1 1 -

TOTAL 450 34.5 99.9 100.0 17 17 17 -

Sapling stratum
Live condition

i Acer saccharum Sugar maple 100 1.3 100.0 100.0 8 8 8 1 5 4 4 -

j Total Live 100 1.3 100.0 100.0 5 4 4 -

Dead condition

j he

Total Dead 0 0 0 0 0 0 a -

TOTAL 100 1.3 100.0 100.0 5 4 4 -

*1 - Healthy, 2 - Diseased, 6 - Dead 7 - Dying, 8 - Domant.
** Change in the number of individuals between the sample in 1977-1978 and the sagle in 1978-1979.

! - Indicates no change.
,

(n) Indicates loss of "n" individuals.-

i
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Table C-2 (C ntd)'

i '

. Chinkapin Oak Cover Type

I"
Relative Relative No. Individuals in Sample

I9IO I979Frequency Basal Area Frequency Basal Area 1976- 1977- 1978-
Scientific Name Co mon Name (%) (m2/ha) (%) (%) Sep Oct Apr Jun 1977 1978 1979 Change **

Tree stratum
Live condition

t

Acer saccharum Sugar maple 50 0.4 9.1 1.8 1 2/8 8 1 1 1 1
liiliinus Americana White ash 100 4.3 18.2 19.6 1 2/8 1 1 7 7 5 (2)Fraxinus guadranquiata Blue ash 50 1.0 9.1 4.6 8 8 8 1 1 2 2
JunlE rui Y1ralRidna Eastern red cedar 100 3.0 18.2 13.7 1 1 1 1 5 5 5
Quercus muchlenberall Chinkapin oak 100 11.6 18.2 53.0 1 1 8 1 11 11 11
Quercus rubra Red oak 50 0.6 9.1 2.7 1 1 8 1 1 1 1

4 o Elmi rubra Slippery elm 50 0.5 9.1 2.3 1 8 8 1 1 1 1

di Total Live 500 21.4 91.0 97.7 27 28 26 (2)
Dead condition

Fraxinus americana White ash 50 0.5 9.1 2.3 0 0 1 1Erazimi guadran9ulata Blue ash 0 0.0 1 0 0 -

Quercus muchlenbergii Chinkapin oak 0 0.0 2 2 0 (2)
Total Dead 50 0.5 9.1 2.3 3 2 1 (1)

TOTAL 550 21.9 1C J.1 100.0 30 30 28 (2)
Sapling stratum,

Live condition'

Juniperus virginiana Castern red cedar 50 0.5 100.0 100.0 1 1 1 1 1 2 2 -
' Total Live 50 0.5 100.0 100.0 1 2 2 -

Dead condition
; None .

Total Dead 0 0 0 0 0 0 0
1

TOTAL 50 0.5 100.0 100.0 1 2 2 -

i *1 - Healthy, 2 - Disease, 8 - Domant.
'

**Cha*.ge in the number of individuals between the sample in 1977-1978 and the sample in 1978-1979.
; - Indicates no change.

! (n) Indicates loss of "n" individuals.
1
1
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Table C-2 (Contd)
8

'
- Red Pine Cover Type

. _ _

Conditio No. Individuals in Sample
Relative Relative

Frequency Basal Area Frequency Basal Area 1976- 1977- 1978-
(m2 ha) (%) (%) Sep Oct Apr Jun 1977 1978 1979 Change **Scientific Name Connon Name (1) /

Tree stratism

Live condition
Fraxinus americana White ash 50 2.7 12.5 6.8 1 8 1/8 1 2 2 2 -

Liriodendron tuliptfera Yellow poplar 50 4.6 12.5 11.6 1 8 8 1 1 2 2 -

Pinus resinosa Red pine 100 16.7 25.0 42.0 1 1 1 1/2 14 15 13 (2)
Pinus strobus White pine 100 6.5 25.0 16.3 1 1 1 1 5 4 4 -

Total Live 300 30.5 75.0 76.7 22 23 21 (2)

Dead condition

? Pinus resinosa Red pine 100 9.3 25.0 23.4 8 6 7 1

*
Total Dead 100 9.3 25.0 23.4 8 6 7 1

TOTAL 400 39.8 100.0 100.1 30 29 28 (1)

Sapling stratum
No saplings occurred in plots

*
1 - Healthy. 2 - Diseased 8 - Dormant.

" Change in the number of individuals between the sample in 1977-1978 and the sample in 1978-1979.

- Indicates no change.

(n)Indicateslossof"n" individuals.
i

5
*

1

1
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Table C-2 (Contd)
.

- Sycatnore-Boxelder Cover Type
_

,

""* I"dI' "'I' '" *'

Relative Relattwe j 9Frequency Basal Area Frequency, Basal Area 1976- 1977- 1978-
Scientific Name Common Name (1) (m2/ha) (%) (%) Sep Oct Apr Jun 1977 1978 1979 Change **

Tree stratum
Live condition
Acer o Boxelder 50 0.5 14.3 1.0 1 1 8 1 1 1 1 -

C5Mus or da Flowering dogwood 50 1.2 14.3 2.5 1 1 8 1 2 2 2 -

Juqians nigra Black walnut 50 4.5 14.3 9.3 1 1/8 8 1 2 2 2 -

Platnus occidentalis Sycamore 50 36.6 14.3 75.5 1 2 8 1 4 4 4 -

Prunus serotina Black cherry 50 0.4 14.3 0.8 1 8 8 1 1 1 1 -
i TTTTa americana Basswood 50 1.0 14.3 2.1 1 1 8 1 1 1 1 -
t UTiiius rubra Slippery elm 50 4.3 14.3 8.9 1 1 8 3 1 1 1 -

Total Live 350 48.5 100.2 100.1 12 12 12 -n
O Dead condition; -

None 0 0 0 0 0 0 0 -

Total Dead 0 0 0 0 0 0 0 -

TOTAL 350 48.5 100.2 100.1 12 12 12 -

I Sapling stratum
Live condition
Acer negundo Boxelder 50 1.3 50.0 72.2 1 8 2 1 2 2 2 -

feTtis occidentalis Hackberry 0 0 0 0 1 0 0
-

-

Total Live 50 1.3 50.0 72.2 3 2 2; -

Dead condition4

Celtis occidentalis Hackberry 50 0.5 50.0 ' 27.8 0 1 1
'

-

Ulmus rubre Slippery elm 0 0 1 0 0 -

Total Dead 50 0.5 50.0 27.8 1 1' 1 -

'
TOTAL 100 1.8 100.0 110.0 4 3 3 -

*
1 - Healthy, 2 - Diseased. 3 - Insect. 8 - Dormant'

**
Change in the number of individuals between the sample in 1977-1978 and the sample in 1978-1979.

.

. - Indicates no change.
) (n) Indicates loss of "n" individuals.
!

.
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Table C-2 (Contd)
.

- Oak-liickory Cover Type
_ ,

Mode Condition *

H78 M79 No. Ind v W als in W eFrequency Basal Area Freq ncy 8 a
Scientific Name Connon Name (%) (m2/ha) (0) (E) Sep Oct Apr Jun 1976-77 1977-78 1978-79 Change **

Tree stratum
Live condition
Aesculus glabra Ohio buckeye 100 3.2 22.2 8.3 2 8 1 2 5 4 5 1
Catalpa speciosa Northern catalpa 50 3.6 11.1 9.4 1 8 8 1 1 1 1 -

Fraxinus americana White ash 50 1.0 11.1 2.6 1 8 8 1 1 1 1 -

Fraxinus quadranquista Blue ash. 100 15.0 22.2 39.1 1 8 8 1 7 7 8 1
Quercus rubra Red oak 50 12.6 11.1 32.8 1 8 8 1 2 2 2 -

Ulmus rubra Slippery elm 50 0.9 11.1 2.3 1 8 8 3 1 1 1 -

Total Live 400 36.3 88.8 94.5 17 16 18 2

g Dead condition
co Aesculus glabra Ohio buckeye 0 0 0 0 0 1 0 (1)Fraxinus quadrangulata Blue ash 50 2.1 11.1 5.5 3 3 2 (1)

Total Dead 50 2.1 11.1 5.5 3 4 2 (2)
TOTAL 450 38.4 99.9 100.0 20 20 20 -

Septing stratum
No sapilngs occurred in plots

*
1 - Healthy, 2 - Disease 3 - Insect 8 - Dormant. ~

" Change in the number of individuals between the sample in 1977-78 and the sample in 1978-79.
~

- Indicates no change.

(n) Indicates loss of "n" individuals.

.
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Tcbin C-2 (Centd)
.

'Walnut-Mickory-Buckeye Cover Type
.

Mode Condition * No. Individuals in Sample
1978 1979Frequency 8asal Area Frequency 8asal Area 1976- 1977- 1978-

Scientific Name Common Name (%) (m2/ha) (%) (%) Sep Oct Apr Jun 1977 1978 1979 Change **

Tree stratum
Live condition
Aesculus glabra Ohio buckeye 50 7.3 9.1 21.7 1/4 8 1/8 1 8 7 8 I
Carva ovata Shagbark hickory 50 9.5 9.1 28.5 2 8 8 1 2 2 2 -

Cercis canadensis Eastern redbud 50 0.9 9.1 2.3 2/1 8 8 1 2 2 2 -

Fraxinus americana White ash 50 3.5 9.1 10.4 1 1/8 8 1 2 1 1 -

Fraxinus quadrangulata Blue ash 50 0.4 9.1 1.2 1 8 8 1 1 2 1 (1)Juglans nigra Black walnut 50 8.8 9.1 26.1 7 8 7 1 1 1 1 -

Ulmus rubra Slippery elm 50 0.8 9.1 2.4 8/1 8 8 1 2 2 2 -

Total Live 350 31.3 63.7 92.6 18 17 17 -n
d Dead condition

Aesculus g. labra Chlo buckeye 50 1.0 9.1 3.0 0 1 1 -

Fraxinus amerTcana White ash 50 0.5 9.1 1.5 0 1 1 -
Fraxinus quadrangulata Blue ash 50 0.3 9.1 0.9 0 0 1 1Ulmus rubra Slippery elm 50 0.6 9.1 1.8 1 1 1 -

Total Dead 200 2.4 36.4 7.2 3 4 1 1

TOTAL 550 33.7 100.1 99.8 19 20 21 1

Sapling stratum
No saplings occurred in plots

1 - Healthy, 2 - Diseased. 4 - Mechanical injury. 7 - Dying. 8 - Dormant.
**

Change in the number of individuals between the sample in 1477-1978 and the sample in l '78-1979.
- Indicates no change.
(n) Indicatt's loss of "n" individuals.

.

9
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Table C-2 (Contd)

.

Virginia Pine Cover Type

Mode Condition * No. Individuals in Sample
Relative Relative

III0 I979Frequency Basal Area Frequency Basal Area 1976- 1977- 1978-
Scientific Name Conunon Name (1) (m2/ha) (*) (%) Sep Oct Apr Jun 1977 1978 1979 Change **

Tree stratum
Live condition
Cercis canadensis Eastern redbudt 50 0.6 14.3 2.1 1 0 1 1 2 1 1 -

Cornus florida Flowering dogwoodt 100 4.0 28.6 14.3 1 1 8 1 3 8 8 -

Diospyros virainiana Persimmon 0 0.0 0.0 0.0 1 0 0 -

Juniperus virginiana Eastern red cedar 50 1.4 14.3 5.0 1 1 1 1 2 1 1 -

Lirodendron tuliptfera Yellow poplar 50 0.3 14.3 1.1 1 8 1 1 1 1 1 -
Pinus virginiana Virginia pine 100 21.7 28.6 77.5 1 1 1 1 12 11 11 -

Total Live 350 28.0 100.1 100.0 21 22 22 -

Dead condition
Juniperus virginiana Eastern red cedar 0 0.0 0.0 0.0 0 0 0 -

O Total Dead 0 0.0 0.0 0.0 1 0 0 -

TOTAL 350 28.0 100.1 100.0 22 22 22 -

Sapling stratum
Live condition
Cercis canadensis Eastern redbud 50 0.6 50.0 66.6 1 8 8 1 1 1 1 -
Cornus florida Flowering dogwood 0 0.0 0.0 0.0 2 1 0 (1)

.

Juniperus virginiana Eastern red cedar 0 0.0 0.0 0.0 1 0 0 -

Liriodendron tulipifera Yellow poplar 0 0.0 0.0 0.0 0 0 0 -
Pinus virginiana Black cherry 0 0.0 0.0 0.0 1 0 0 -

Total Live 50 0.6 50.0 66.6 5 2 1 (1)
Dead condition
cercis canadensis Eastern redbud 0 0.0 0.0 0.0 1 0 0 -
Cornus T1orida Flowering dogwood 50 0.3 50.0 33.3 0 1 1 -

Total Dead 50 0.3 50.0 33.3 1 1 1 -

TOTAL 100 0.9 100.0 99.9 6 3 2 (1)
*
1 - Healthy, 8 - Dormant.

**
Change in the number of individuals between the sample in 1977-1978 and the sample in 1978-1979.

' Values for these taxa transposed in 1977-1978 annual report. -

- Indicates no change.
' '

(n) Indicates loss of "n" individuals.



Table C-3

Species Composition, Frequency, Areal Cover, and Condition of the Shrub
Stratum (Plot Type 2) by Cover Type
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; Table C-4

Species Composition, Frequency, Cover, and Condition of Herbaceous Stratum for EacN Cover Type
.

Maple-Basswood Cover Type

. Relative Relative
i Frequency (5) Areal Cover (5) Frequency (5) Areal Cover (5) Mode Condition ***.

1978 1979 1978 1979 1978 1979

Scientific Itame Common llame Sep Oct Apr Jun Sep Oct ' Apr Jun Sep Oct Apr Jun

Acer saccharum Sugar maple 50/2.88 50/2.38 38/1.25 50/3.38 11.6/12.6 13.2/13.0 6.4/4.9 10.1/10.3 1 1 1 1

ECuln octandra Yellow buckeye 13/0.25 13/0.13 1 1- - 2.2/1.0 2.6/0.4- - - -

Anemone 11e thalictroldes Rue anemone' - - - - - - - - - - - -

Ariseama atrorubent Jack-in-the-pulpit - - 13/0.25 13/0.75 2.2/1.0 2.6/2.3 1 1- - - -

j Asarm canadense Wild ginger 50/8.63 50/7.25 50/6.00 50/10.00 11.6/37.7 13.2/39.7 8.5/23.4 10.1/30.4 1 1 1 1

Asimina trilobe peupsw '13/0.50 3.0/2.2 *
1 **- - - - - -,

Onehmeria cv11ndrica** False nettle - - - 13/0.88 2.6/2.7 1
< - - - - - -

: Carva Entd q Yellow-bud hickory * * *- - . - - - - - -

Ctrcaea alpina small enchanter's afghtshade 25/Tr 5.8/Tr 1- - - - - - - - -

Claftonia virginica Spring beauty - - 100/3.50 16.9/13.7 1- - - - - - -

Centarla 1aciniata Cut-leaved toothmort * * 100/11.38 * * 16.9/44.4 * * 1- - -
* Jrlnla bulbosa Harbinger-of-springE 100/1.00 16.9/3.9 1- - - - - - - - -N EupaIorTum serottn e Late-ficwering R.-.__f _ t 50/8.00 50/6.63 25/0.25 50/12.38 11.6/34.9 13.2/36.3 4.2/1.0 10.1/37.6 '1 1 1 1

Fraxinus americana White ash 25/0.75 38/0.88 * 25/1.25 5.8/3.3 10.1/4.8 * 5.1/3.8 1 1 .* 1
Emilum boreale flerthern bedstraw - - 50/0.50 13/0.13 8.5/2.0 2.6/0.4 1 1; - - - -

| Glechoma hn_eracea** Gill-over-the-ground 13/Tr 25/Trd - - 3.0/Tr 6.6/Tr - - 1 1 - -

! Gruist canadente, Canadian avens - - - - - -* * *- - -

Impatiens pallida ** Yellow jewelweed 13/0.25 - - - 2.6/0.8 1- - - - - -
4 Lindera benzoin " Spfce bush 13/0.25 - - - 2.6/0.8 1

- - - - - -
' naianthema canadense Canada mayflouer 50/0.50 50/0.38 * 11.6/2.2 13.2/2.1 * 1 1 *- . -

| Parthenocissus quinquefolia Virginia Creeper 25/0.50 13/0.13 13/0.63 5.8/2.2 3.4/0.7 2.6/1.9 1 1 1- - -

Phrvaa hotostachva Lopseed - - - - - - - - -- - - -

Pflea p_umMla. Clearweed 40/0.75 38/0.63 13/Tr 50/1.50 9.3/3.3 10.1/3.4 2.2/Tr 10.1/4.6 l' 1 1 1
! Pinus ikohut White pine

.

- - - - - - -- - - - -

Ranunculus abortivus** Small-flowered buttercup - - 0.25/0.38 4.2/1.5 1- - - - - - -

Rhu radicans poison Ivy 13/Tr 13/Tr 13/Tr 3.0/Tr 2.2/Tr 2.6/Tr 1 1 1- - -

; n cula trifo11ata snakeroot 25/Tr - - - 5.1/Tr 1
- - - - - -

Sassafras albide " Sassafras 13/0.25 3.0/1.1 |1- - - - - -, - - -

Tilta americana. Basswood - - - - - - - - - - - - i
4j ulmus rubra 511ppery els 50/Tr 38/Tr 13/Tr * 11.6/Tr 10.1/Tr 2.2/Tr * 1 1 1 *.

_ip_la sororia' Wooly-blue violet 13/0.13 13/Tr 13/0.38 *- 3.0/0.6 3.4/Tr 2.2/1.5 * 1 l' I *V4

s Viola sp. Violet 25/0.50 * 4.2/2.0 * - - 1 *- - - -

| Vitts aestivalls Summer grape - - - - - - - - - - - .
.

*Tana was observed in plots during indicated previous sampling period (1977-1978). but not during the current sampling period.
-Taxa was not observed in plots during indicated sampling period previously nor during the current sampling period.

** Taxa observed in plots for the first time during 1978-1979 samp1tng period.
*" I - Healthy.

Tr - Trace'

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __
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Table C-4 (Contd)

Chestnut Oak Cover Type

.

4t etive Amletive* *
, til/aruel asser (56 Preemency (SI/erosi,0s er til essee ceasifica

*
1970 1979 9970 1979 1978 1979

Scientific timme Quemma lemme tap Oct age Jun Sep Ort Ape Jun Sep art ape Jun

secc re . s.ger empie = . . . . . . ea . . . e
e rue et mee amasserry

13./0.25 1.7/2.5 = . .. . - = . t .

.ae' orTo esterato ile slagsta=o = * * * = . e . . . e
63/0.13misse ceasocoe elle gerite 8.0/t.3 t. . * * . - - . .

E eviaa eles te umod enamone = . . . . . - - - . . .

#
Aasacae str 8 ate Theatioused 63/0.63 25/0.13 ^= 13/0.34 7.0/2.9 4.2/1.0 l. 9 /0.9 1 t/s . t.

maeca.i i e aei c++e ses Rue enemmaes . . . e . . - e . . . e

3r e,e 's s oev i nc e teneth reet cross . - e * . = * . . . e -
a 25/0.29 e - .ner aro ,us Amore est, . . 3.2/2.S e . . I e
C = ..g,e,g sp. Seege 13/0.13 25/Tr 1.4/0.6 = = 2.1/Tr 1 1. .

Mis ocesosa+eits sonettery e * = 2S/2.13 e e . 2.1/L 3 e e - I
e ceaecesis Eastore rested 13/Tr = = 13/0.13 1.4/Tc = - 1.1/0.3 1 . - 1

is.e+is v iorg teether flower 25/0.50 = e 63/1.50 2.8/2.3 = * 3.4/3.7 ,s - e t
e 13/Tr 13/Tr = * 2.2/Tr t.7/Tra s v ior ie. Flowering eng.coe
- - 25/0.25

. e 1 1 -';

p Me tr icorne emert Iwasper 3.2/2.5 = . - I= . - -

Dea +erly tecial,*, Cut.leeves sustmeert = = IS/Tr 1.7/Tr= = = 1. . . -
Ul cos y * eoonee Olcot 4 3/0.30 . . e 7.0/1.7 = . e 1 . - e
C'escoree villose eige yee 08/4.00 13/0.29 34/2.es 9.3/18.2 2.2/t.9 - 3.2/7.1 I e . t

.
p ioen os . s e n t ai ene Per simoa . . . . . . . . . . . .
Elv s vient aicus VirgInte slid rye e 2S/Tr 34/0.25 * 4.2/T7 3.2/0.6 e t ..

1*

tuse+orie agevie*e Soo+ted Mye-e'eed - 13/0.13 25/0.25 34/0.S0
'

2.2/1.0 3.2/2.5 3.2/1.2 - t t t.

a rr e.iao em eces enlee een 13/0.25 25/0.13 e 25/0.34 1.4/t.9 4.2/1.0 e 2.1/0.9 1 e e 1re ea as s nose- es, s e+e give esh - = e . . = e . . . e . .

i_e glc, c ee r eas shite elle Iscerice 75/0.50 63/0.25 36/Tr 4s/0.50 8.4/2.3. 30.6/1.9 4.8/Yc 7.3/t.2 b 1 1 1,
'

_ ceaseease Ceaccisa evens * * . . e . . . e . . .

'
Se flemer 13/0.30sie'l e=**ve so. 13/0.25 $s/1.84 1.4/t.7 - I.7/2.5 3.2/e.1 I . I 1

a .

e6rsu e s g;+g,se spetseeresh . . . . . . . - . . . .
Je* vwi e e'payIIe Telat eef 13/Tc = 3/2.50 25/t.13 1.4/Tr . 3.2/2.9 2.1/2.0 7 . I 1
Jeierus veramione testwo ree cesar - - . . . . . . . . . .

g),sie so.'' Dorf esneellen 23/0.50 13/0.13 13/Tr 2.8/2.3 2.2/t.0 1.7/Tr - t 7 I -e .

.ee es+evene sp. elat = = 13/0.13c 1.7/t .3 . . . 1. . . .
, se + vc e sp. utie lettuce = e e . = e e . . e e .

We tas salce Jepeaese emaeyenemie 75/6.30 cen.38 50/3.25 50/S.00 4.4/29.0 14.8/St.0 6.4/32.3 4.3/94.6 1 1 1 iRe + e"*e-* coa, cease Ceaese eeyfieser . - . - . . = . . . . .

Ihaocot riosonae sesnocet . - 2S/0.25 3.2/2.S - - . t -- . .

an,aietiere e gege'iv r, saunty grasss e = . 25/0.13 * . - 3.2/t.3 e - - 1 e
Deac've sp. Evealag prierese - . . . - . - - . . . .

e

4 Js" virgialene treasood 13/0.63D . . . 1.4/2.9 . . . 1 . . .
Pomem poscil Bosc's peascum 25/0.25 2S/0.38 IS/tr 13/t.t3 2.8/t .1 4.2/2.9 1.7/Tr I.1/2.8 1 l' t 1
Pr i ce c l eases * 8 ave ** Core grass 93/0.75 13/0.13 8.4/3.4 2.2/l.0 - - t i - .. .

|

|
CuK*eace'ssvs eytaewt'elle Tlegtale creeper 36/1.00 e e 2S/1.38 4.2/4.6 e e 2. t /3.4 I e e 1
Piaws ... oi a i eae virgiale plee 13/0.13 13/0.13 33/0.13 13/0.13 9.4/0.6 2.2/t.0 1.7/t.3 1.1/0.3 e 1 1Po""To"nace p u eorp Solomon's emel * = . e . . . e - = . e
Preve seet he Blace cherry 63/0.75 63/0.98 63/0.75 3a/0.75 7.0/3.4 90.6/6.7 8.On.S 3.2/ t .9 t I I tborsvs empaleseeW CBilakapte est e 34/0.34 23/2.25 e 6.4/2.9 - 2.1/S.6 e 0 - I.

eve we'v*Iae Sinct eek * * - * * * * e e e - e
wo erene* i ce Fragrs=t samec 25/0.$8 13/Tc 13/0.13 2.4/1.7 1.7/Tr 1.1/0.3 3

* e 1.

.Ei ree.ceae Poleon Ivy 13/0.36 23/Tc 13/C.25 9.4/t.7 - 3.2/Tc I.1/0.6 I= s 1
NETaie soevoo.ceete sieca leenst 34/t .13 53/0.25 23/t .13 4.2/S.2 2.2/1.9 - 2.1/2.0 1 e = i.

*
he,e sp. Rose 33/0.13 e e 33/0.13 9.4/0.6 e e 3.1/0.3 I e e t

Ree ete cerottaseases sesley reellie = . .s 75/1.00 = = = S.4/2.5 = . . I
eanae s e ceassesis Stood root . * * . . * * = = . . =

em c 19 tr uo i s ce Saakerent e = 50/0.13 30/t .00 e - 6.4/1.3 7.5/2.5 * - t 1
pi e =c las r9ce no Felse solamon's seel = * 30/0.50 4 5/1.23 - - 4.4/S.0 S.4/3.1 . - t I
o l i o n, p ec es Cerc lea-f leer e - . . e - - . e . e .

| *

eiesfolie Golemaroe 90/t.38 43/1.38 23/0.25 3s/1.00 S.6/6.3 80.6/10.5 3.2/2.9 3.2/2.5 1 1 I t'uile
ei s ees se. Goteenroe e 13/Tr e e e 2.2/Tr e e e e e e
varvicerses artice e+vs Coreiherrys . * 13/0.13 13n.38 = e 1.7/t.3 1.t n.9 . e i 1

e. c u- o* ' i c i ac i, enneellon 25/Te = 13/0.34 e 2.6/Tr l.7/3.s e t . 1 e.

e c"ve gp15c Early se 13/0.13 13/0.13 63/0.75 63/3.25 9.4/0.6 2.2/t.0 8.On.S 5.e/s.1 1 I t

'aw Meg Silppery elm 30/0.75 63/1.13 IS/Tc 13/0.2S S.6/3.4 10.6/t.6 9.7/Tc 1.1/0.6 1 e a t
gr ewe ee. sorserem 63/1.63 63/3.38 - . 0.0/16.2 S.4/s.4 . .

.t .

t |
. .

Ei es.eri,
viose per mooey-ense ,letet e . e . e . e . e .

u.oo, s m.- rep. 2Sn.50 i3n.25 2.en.3 . - 1.in.6 i . . i
- -

'Teatettve iemattf tcetleal tems aboarved la ptets for first fles durtag the current campieng period. .

eTame oss eteerved in ple's avraag ladicated proofess semptleg period (19771978). tot not euring the current soupling period.
=Teme ses not steerved la plots evrlag indice'ed templing perlos prevlewsly mar eartag the surrent sempilag parled.

O^Teme etserved la plots for the first flee during 1976-1979 sampling persed.
eat . leselthy, 7. Dylag. S . Omremat.

. Te Trees
.

1

|
|
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Table C-4 (Contd)
.

Red Pine Cover Type
'

.

nelett,e slaleflee
Frequency t$1/&eet (hvor ($p Freguency ISI/&ool Cover ISI slede Condittee

1978 1979 1978 1979 1978 1979

ScIentif te Neon % Iteme Sep Oct Apr Jun Sep Oct Apr Jon Sep Oct Apr Joe

t1.2/0.8 1 0
'

Acer seccherve" Seger maple 13/0.38 23/0.30 - 13/0.90 1.4/t .0 3.6/t.2 --

2.3/2.3 - - - t93/0.13 - - -IcGe rvere** 9eneberry -- -

. - - 13/0.03 - - - 1.2/0.2 1A-6rosie wtoniet tfellese Common ragseed
= = 93/0.13

- - -

f.2/0.2 0As t er op.* e Aster = - - - - = =

4.6/2.1 090/1.23Sosa-orle evilnericoes Felse nettle - - - = = =- = =

1 I2.3/Tr 2.3/0.2 113/fr 2S/0.13 2.0/0.3Ceres op." Sedge 29/0.13 ---
, 90/4.29 8.3/7.0 9.1/3.2 4.6/7.1 1 8/t 1Cercas canadenets testern reeed 75/2.63 63/1.30 - --

2.3/2.7 1C irces st eine** Smet t enchenter's alghtshado - - - 25/t.63 - - -* - -

Coraws f lor ide Flowering dogsood 90/6.21 63/7.63 38/0.13 63/14.38 S.5/16.6 9.1/17.8 8.8/2.3 S.0/24.3 I i 8 9

1 If.9/0.9 2.3/4.313/O.38 13/0.25Cr ocI f er ee" laust erd - - -- =. -

t4.9/4.325/0.2SSenterte tactalete Cet-leeved teattimort - . - -- = =- -

Dicot yledones Dicot e - - - o - - - e = = =

13/0.83 *
- - 1.2/0.2 0Ert eerm sp." Delsy flestene - - - - = =-

Iveetorium sereth Late-flowering thorougheart 23/t.00 25/0.00 e 25/0.80 2.8/2.7 3.6/2.0 e 2.3/I .S I t e t

F_ogus area 4TGile Beects 25/Tr 13/Tr e 25/O.25 2.8/Tr 1.9/Tr e 2.3/0.4 9 9 + t

O Fresorte stre nlene ut te stroubarry e 23/0.25 e 25/0.13 e 3.6/0.6 e 2.3/0.2 e e te

i Frontavs emer eceae White ooh 50/t .63 $0/3.3 3 13/Tr S0/4.00 S.5/4.3 7.2/7.3 2.3/fr 4.6/6.7 8 8/t 8 t
M Fre inus evedrene. tete 81ue ash - * * 38/2.01 - e e 3.3/3.3 - e e t

M nee iv eseree iwn Rough bedserem 10/0.79 38/0.t 3 - e S.S/2.0 S.9/0.3 - e 1 t - e

Fo= corceezaas Whtte etid llcorice 25/0.25 13/O.38 13/0.13 50/t.63 2.8/0.7 1.9/0.9 2.3/2.3 4.6/2.7 I t t I

30/0.63 I5/Tr 6.8/10.9 f.2/Tc t 9Gettum fcf florue Frogrant bedstree - - - -= =

Gews ceaedense Canedlen evens 63/t.38 83/0.25 e a 6.9/3.7 f.9/0.6 e e t t e e

[TrTodendron tellef fere Yellos poster 15/0.63 13/0.30 - IS/Tr t.4/1.7 f.9/t .2 - 1.2/Tc I 2 t-

laatcore japonice Jepenese honeysochte 63/12.88 63/19.75 63/t.38 63/7.90 6.9/34.2 9.1/46.0 18.3/23.8 S.8/12.6 I I t I

2.3/Tr e - -- - 83/Tr e = = 1 ostehe aborale setolf fere lauhty gross

1.4/Tr t.9/Tr 23./2.3Be,c , penscue 13/Tr $3/Tr 13/0.13 t t Ie -Pentcum bosettu - -

23/Tr 88/S.2S S.S/6.3 4.5/Tr 8.1/8.8 1Perthenacines entnesefelte Tlegiale creeper 30/2.30 8 1-- -

yhr s eptos tachve topseed 25/t.00 13/0.90 - 83/0.25 2.0/2.6 f.9/1.2 3.2/0.4 t 1 tr - -

risee ev-see Clearseed - = = * - = = * - = = o

,

Fjns strobes Whtte pine 2S/0.83 13/0.13 23/0.25 IS/fr 2.8/0.3 1.9/0.3 4.9/4.3 f.2/Tr t t t t

'
prones serof ene elect cherry 75/t.79 75/2.63 63/0.75 30/0.79 8.3/4.6 10.8/6.8 19.3/13.0 3.9/t.3 9 I t t
Overcus pe savs Chestnet ook 29/t.00 2S/1.30 - 25/ t.80 2.8/2.7 3.6/3.2 2.3/3.2 1 1 t= -

13/t.00 9.4/1.0 3.6/t .2 t.2/t .7 I t 9guerevs vosofine Stock ook 15/0.38 25/0.90 - - =

sh.s radiceas posson Ivy 30/0.S0 13/0.50 25/fr 75/t.75 4.2/t.3 f.9/ t.2 4.S/Tr 6.9/2.9 I I S/t t
Q sp. Ibse 13/0.23 13/0.25 13/0.23 13/0.38 f.4/0. 7 f.9/0.6 2. 3/4.3 9.2/0.6 9 I I I

'e ges sp. eleceberry 13/0.90 25/0.79 23/0.29 38/2.93 f.4/1.3 3.6/t.? 4.5/4.3 3.5/3.6 I I 1 0n
5satcule trifollste Snakeroot 63/1.00 39/0.90 100/t.13 100/5.63 6.9/2. 7 S.5/1.2 10.0/19.3 9.2/9.4 I I 1 I

*

Giefres elbidum Sessefree 25/0.13 25/0.63 38/0.88 2.8/0.3 3.6/ t.S 3.3/t.S 9 8/t I- - =

5-i s es herbaces Carrion-f lower e = = = * - - - * - - -
33/0.13 t.2/0.2 15olideeo sp.se Coldenrod = = =- = = = = =

Sympharecerses articatetus throtherry - - = = = - - - - - - -

- - - 13/Tr = = = t.2/Tr 1Teremeco- ot e lcinerea Dondot ton = = =

21/0.13 23/0.63 f.4/1.0 4.9/2.3 2. 3/t .1 1Us-us rubre slipper, elm 83/0.38 1 I-- -

I E G sororto Wooty-61 e violet 13/0.13 - = = 1.4/0.3 - - - t = = =

'tt 3/0.13 - - - 1.2/0.2 - - -' YjTTT rot difelle et,scodine gre,e - - -

*Teme ses caserved In plots eartag ladicated provfous sempting period 81977-1978). but not during the current sempting period. .

-Teme ses not observed in plots during ladicated sempting period previewsly nor during the current samplin8 period.
" Tomo etserved to plots for the first time derlag 1978-1979 semo t tag period.

NI - tenoitty 2 - Otseesed. 8 - Dorment ,

Tr - Trace |e

1
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Table C-4 (Contd)-

Sycamore-Boxelder Cover Type
.

Ilo t etive staf etive
. Frequency til/keet Cover til Frequency til/Areel Cove til lesde Condttlon

1978 1979 1978 1979 l978 1979

$ctantifIc IIens % lemme Sep Oct Apr Jun Sep Oct Apr Jon Sep Oct Apr Jun

Acer neaune llomelder . 25/0.S0 38/0.25 .- . 3.1/0.9 5.5/3.2 I t -= .

EcE secchere" lone t e - 63/0.63 - - - 7.7/ t.I 1- - = . -

EcTTn or t s e t teret tel te slagstem 30/4.29 38/3.30 e 50/4.63 6.4/S.I 4.6/6.8 e 7.2/6.2 1 1 e 1

Amorenthus sp. Pigweed .
. - - - - - - - .. . . .

Arise e otrorebenen Jack.l e.the-pgl p t t 13/0.30 - = = t.9/0.5 1. . = . . -

Aster divertee+,s uhtte wood ester - 25/0.75 13/0.13 - - 3.1/t.3 f.9/0.6 - - I t -

FvGs sp. Begger's ticks * - . - e - . . * = . .
C er e= sp. Sedge 23/2.63 50/S.75 38/4.75 63/3.13 4.2/3.2 6.9/10.0 S.5/23.3 9. 9 /4.2 I t t t

Circase etsine smell enchanter's eightshede 30/t.30 - * - 6.1/2.6 t/2 - o- e --

Ciertente virotales Spring beauty 50/t.25 - . . 7.2/6.1 t= . - - = =

cammeltne viralnico VirgInte deyf tover 13/0.29 13/0.38 - 13/0.63 2. 2/0. 3 I.6/0.7 - 1.9/0.8 I I t.

cornos eloride Flowertng dogwood 13/t.25 e 25/0.38 13/t.13 2.2/1.5 e 3.6/l.9 1.9/1.5 1 e 8 9
Cryptoteente conedensts ebnewort . . . e . . - e . . . e
Deaterle lectales Cut-leeved foothwort e e 30/3.50 - e * 7.2/t 7.1 - e e t .

Dicen+re cocelleriese Sgulrrel carn 03/0.30 t.9/2.4 g- - . - . . . . .

Olcotyt odonese" Dicot 25/t.38 - - - 4.2/t.7 - = = 1 = . .
E s virainleve Vleginf o wild rye 2S/1.00 23/0,13 S0/4.73 23/0.38 4.2/t .2 3.1/0.2 7.2/23.3 3.6/0.5 t 1/6 1 9

IS/Trl e bu s bose" leerbinger-of-spr ing - - . - - 1.9/Tr - . . 1 .
up e tor um serotinue Late. flowering thorough = ort 88/16.38 100/17.38 38/0.38 14.8/19.0 12.2/30.3 S.5/1.9 t t t tG agarle viralalone" Wild streeberry 83/0.13 1.9/0.6. - . = = tr3 . . . .

s.I Gettwo ctrensene uhtte wild IIcartco e e 23/fr 13/tr e e 3.6/Tr f.9/Tr e e t t
Os Gei 6 ve tr i f lor ve Fregrant bedstre. = = 23/0.2S 3.6/ t .2= .

t. .

Geum conedense cenedlen evens 38/0.75 63/1.00 e 13/0.25 6. 4/0. 9 7. 7/t.7 e 1.9/0. 3 1 1 e t
CiWhe=e hedareceen Gill-over-the-ground - 13/fr 1.6/Tr. = = t. - . . .

Hydrm*vl eum appendicuteteen Appendeged esterteef = . 50/4.00 = = = 7.2/4.9 t. . . .

lueettens biflore" Joveleoed 13/0.38 - . - 2.2/0.5 = . . t . . .
I=,e lens pel t i de Yellow Jewelwood 50/12.13 38/0.63 73/t .25 100/28.75 8.4/14.7 4.6/t.1 10.8/6.1 14.4/38.6 1 7 9 t
Jef f ersonte diphrite Tot aloof - = = = - - . - - . . .
Laportee cenedensis isood nettle 23/3.13 2S/2.88 88/14.25 4.2/3.8 3. 9 /S.0 - 12.7/19.9 1 t/7 - t-

L andere benroin Spicebush e = = 13/0.63 e 1.9/0.8 e t= = . .

Ossorhere etertontt White eneheroog . . e 13/0.63 - = * t.9/0.8 . = e I
Perthenocissus avinquefolle virginie creeper 30/0.79 13/0.13 13/Tr 25/0.25 6.4/0.9 9.6/0.2 1.9/fr 3.6/0.3 1 8 1 1
Pf lu po. lie Cleerwoed 75/35.83 88/18.63 23/0.13 75/11.13 12.6/42.4 10.7/32.4 3.6/0.6 10.8/14.9 1 I I IPoevoonw= capitosue Long-bristled enorteeed 25/0.25 30/0.30 - 25/0.75 4.2/0.3 4.6/0.9 3.6/t.0 I 1 t- =
Prunus serot ine*B Bleth cherry - 23/0.63 3. 8 / t. t - - .- = = g . .

Guercus erf assee Chestavt oak S0/0.50 6.1/0.9- - * a t- = . - .
nhus redicans Potson Ivy 13/0.30 13/Tr 13/Tr 25/0.75 2.2/0.6 1.6/Tr f.9/fr 3.6/t.0 t t t tSE sp." flose - - 13/0.25 - . - f.9/t.2 t. . . .
R7eilte caroitatenetsu tietry reellte = . - 85/0.63 - - - 1.9/0.8 = = 4 8
5enicule trifoliete Saskercot 13/0.93 13/0.75 30/0.38 63/4.38 2.2/0.2 f.6/t.3 7.2/3.9 9. 8 /S.9 1 1 9 9

Smiles herbetes Carrion-flower e e . . e e . . e . . .
So61dego sp. Goldenrod e . e e e . e e e . e. ..
Ulmus rubreos Slippery elm 13/Tr - - . f.9/Tra * t, . - . -
Oateillf orse op, theel = = e = = = e . . . e
Urtica di_e" Stinging nettle 25/t.50 - - - 4.2/t.8 t. - . . . .

vtolo ortocarpe Smootht sh-vet toe vlot et 13/0.23 e 23/0.38 13/0.80 2.2/0.3 e 3.6/1.9 9.9/I.2 I e t 1M sorcela isoot y-blue violet 38/0.75 50/t .25 25/0.75 38/t .00 6.4/0.9 6.1/2.2 3.6/3.7 S.S/t.3 9 1 'I t

*Teme see observed in plots during Indicated prevlows soupilng period (1977-1978), but not dortng the current sangling portod.
.fase ses not observed in plots dortag Indicated semellag period previously nor during the current sempf f ag period.

esTone observed in plots for the fleet time during 1978-1979 soupilag period.
esel . ee,eg thy. 2 - Diseesed. 6 - Deed. 8 - Oorment.

Tr * Trace

. _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _



.

,,3 ... . ..... ....s . ... ..... s.... ..... ..... ..... ..... __._
E 3
J

._... ..... ___ _ .__.. ..__. __... .___. ..... ..... ..... _s..
.3jE ..... ..... _.... ..... ..... ..... ..... ..g.. ..... ..... ....

.

s ..... .... ..... ..... ..... ..... ..... ..... ..... ..... .___

... ... . _n -

.- .
3 ..sg. ....g g.g.g .g... ...i. g.... .ig.. ..!s. .. . ...gg..g sig.e si.i

.

g, as aaaa a ea as ia aa a ass a as a
16:

)3!5 .i..i ....t sig s .gg. ,e...i iigi, it... .ti?. ..i. .....
.ti. it..

- . -. . . . ... -. --

s.: a . .: a .: .: a .: i gaa.: .: . asi .: :a .: .a
1 ---- n .

3!3 ..... ..g. g.g.4 .f..g.. ...g. . .g.g...gi..g.g...i.........(.s {
.- - . -

-,. - --. . _ __ -_ -.
3. E- n n n --

I. ..') ....(..j.j$....$_..h.j....( ..j.. .h[.. .j... ..... .j. .
. .

.....
$_j- -.- - : - - -

,

-=
_

---e ,,a :: a. c. c. c c. : a. c. .e .
5:-

y
. ::. . e. e. s. e. c. a. :.m e 3 . . g g . . . . . a, 3 . g . g . g.y _ .. .. _ ..5.e.... .eg.. ..cs ge..g egg.a, ge.; I;I

-
...

c : s._u u -e .. . --- . ~~ . ,,c * :4 --: a . c. :
5, . . [ . . . ' j. =5 5 5 . j.! . j [~5 5_, .,). . . . [.o._[g...g,.. ..... 55 5 j~5.. I,_

5
. c.c. c. s.e.:. =. c no > . :: : :: AhS 6 _ ) .. . ..= :- - - . _ _- _

.- .s _

3. _,.e x *
5 5' 3 : 3

3 ..... ..>,.. g:. :. :. :. ,o o
.e . . a. a. c. : :. s. .Ea . . c.e 3 3.. ...g. g.3.. .,st.,a.. cc .c _ _ _

2_g
.

s e.. .g... ..... .g.5o u .
- - e . ,._ _~

_i*
! '@ T

e$1
--

a : a a a a m 8! : : eH * 2 ..... ....c ii d. . c . g :e . . . . e . . i . ( . . . i ..c.,.j"...i... .ded PId~
o : : = c c . . . . .- _s = cc: grg--

! { = t r.
t re.

s ! :e3,

2 -
Itr

.

j g I i {~ r -:.} 2 _ + .

. -

r r j ,j
: t - Em-

{i a a I- }g.g. 'rg, ,3 sg } e.l l =! ri}_1:), r 3# 5 12
- *.

g
1.s

3 gy;.

3 -*Y,g
_ . _,ts. i:g g

,

l_ ,,1)];t_ , e , 3, ; s3
la_ s :,,.'s.

st 3 s s - 8e etssg1 gin ey;-]t| . g.3
,_

16 IIs
s_,_

j l
rp. -1

as- ::

r }}.,z .; :s }lj a a= .s.,J:s:.:pessa
s d e.:

-- ct.;. :: 5:i
___

- s asv,ar ital a3msa_ a=ltas asta3 a!.
rs . i _.

_== ,

& :.1 1.

2'1 !
.-.

S i s $ 3,3 $ I
_

. s hit *2
: _e : ,i ; : -e 5

. 2
_)i -. .

- e 2
-..a1. - ,2

:-{sin: 3- )=
-2 :

,

r. y.:t
_g;11g II ,zg

s - : _g 3:
..

s r..m 8 a -
_ -5 8 ~:i.sgI g{} gg II:i

..
6j -

1 l: g s:g s
m 1

g :at:,1 i

e si . s-
_; -n - _! ! -

.h g
s '. . s2: xg. a v s m ss ! i - t - _i s 8u ; :.- s

.I I s.!! ..p-
:

-b)i.g
se

.- I
,|

2;bs;|;
yli $d|}ld, b.

_
J. :h.t t s li,I

A

:- I .
- a sh 2, 3*2s :p r !

. i s
2.3r' :t

ell:a
9-t

s--[
a v - *

I W, -} I k dyi
. s - -

..i a -- ss
ass...- .

s
* I I ))~} SbE

g 3 be5jb 5b5l "Il ~
r

3
.,

.

.

C-17

,-



_ _ _ . _ . . _ __. ._ ._ . _ _ - _ _ _ _ . _ . . _ _ _ _ __ __ _ _ _

Table C-4 (Contd)
.

,
Walnut-llickory-Buckeye Cover Type

.m

pelottee Reletive
Freguesey til/& eel Dever til Frecuency t$1/ heel Cover til Itsde Condities

1970 1979 1976 1979 1978 1979

Setentifle lhes %% Sep Oct Aer Jun se Ort Apr Jun Sep Oct Apr Jon

Acw oesuae Ens eleer 13/0.50 13/O.50 13/0.83 23/t .13 8.9/l .0 2.9/t.4 9.9/0.0 2.8/t.7 9 2 9 9

3M secchere Sugar maple 34/Tr - e e 4.2/Tr - e e t . * *
2.8/4.2 1 eAETT=n.or ge e terntfette wingste. 3e/t.13 13/0.29 - 25/3.13 4.2/2.2 2.9/0.7 3s . .

all t.n ceaeeense wild garlie . . . = = . . . . . .

Aa*=oae'Fes Ele tenede onesene 13/0.30 13/fr . e t.S/0.7 2.9/Tc . e t 7 . ee

Arable toevisste theoth rect-crees e = = e e . . e e . . e

asi.6ae tr iloes pee pe. 25/t.29 25/4.00 * 30/2.63 2.0/2.9 S.9/19.4 4.2/3.9 I t . 9.

aster d i ver i c at es*e Ilhete sued ester 93/0.25 = = = 1.3/O.3 I= = = . .
.-Ele eveladricese Folee nettle . . . f.4/0.733/0.50

.t
. . . ==

Cerde-lae esuelessil purple crees . . - . . - . = . . .

gm so. Sedge 0 3/Tr 13/Tr 83/0.13 29/1> t.3/Tr 2.9/fr I.9/0.0 2.8/Tc 1 0 9 9.

y cordsforets Teileubed hlchery 36/0.38 = . = 4.2/0.7 t. . . . . .

2.8/t.129/0.00 - . - 8serve e ete Shogbert nietary = = = . . .

29/0.25 2.0/0.3 2.9/Tr 2.0/0.4 I O . tMers s ceaedeasts testern redb d 21/0.13 93/Tr' =.

Gleceos einlas Smelt enchantere alghtshade I S/Te = = 38/0.71 f.9/Tc - . 4.2/t . 9 9 . . I

l.9/0.3caugeel*een Senflouer . 93/0.13 t = . .. . . . . .

Convolvet.e op. g e nd.eed . =

900/3 25 = t.5/0.3
= . . . . . . . . .

15.0/12.0c3 Beaterle sectatete Cet-leeved footheart 13/0.13 t . t* - - .

| 51cotriodo ee Olcet e - 8 3/Tr 83/0.13 e = t.9/Tc 1.4/0.2 * - I t
$6/t.25 . . . 83.2/7.6e-a friesale boltpose Herblager-ofenpring . = = 1* * .

CD
50/3.63 19.2/7.2 22.0/7.8 . S.6/1.4 9 1tapeterle serettaus late-flevering tharoughuert 100/3.83 100/2.75 t- .

Fre=4 ave emer ecean Et te seh 13/0.75 83/0.21 13/Te 63/2.63 f.5/t.5 2.9/0.7 f.9/Tr 4.9/3.9 9 3 3 9
- = S.6/S.2 S.3/1.8 . .Frenlaw, guedreaevlete Bles esh S0/2.63 25/0.63 I g/t . .

38/Tr O S/fr - = S.7/Tc t.4/TcDellwa trilloren Bedstree = * . . t t

* Gov = ceaedeau Canedlen evens $3/1.13 90/0.63 e 13/0.13 7.0/2.2 11.0/1.0 e 1.4/0.2 I t e e
_

IS/Tr e e = t.4/Tr e e .o e . IGlechone hedereces Gi l t-ever-the-ground
= * = = . . . . . . . .Helleathee so. Sunflower

13/IP 9.9/TP tMoucher e sp.H Havchere * * * * * . . . .

Hydrcehrtle serendicelete Appendeged seterleef = * = . . . . = . - . .

Llader le 6earoin spice hesh 23/0.63 * . e 2.5/t.2 * - , e e e . e

Lepicere Jeanics Japanese honerseckle 08/19.29 000/25.79 800/7.13 100/23.50 9.8/18.0 22.0/73.3 13.0/43.5 19.9/39.0 t t t t
rar +henocloses einemofelte virginis creeper 80/ 3.t 3 = $0/Tr 900/10.63 9.8/6.2 7.3/Tr 19.1/19.8 9 - t 8*

$leth cherry 93/O.13
* . e .

25/O.13 8.9/0.3 - - 2.8/0.2 1 = .reways serotenese = . 4
so.wacoles op. Buttercup . . . e . . - e .

e eelle cerettalenelsee poetry reeg g g, . . . . . . . . . . . .v

Rhee radicene Fbtson twy 79/94.13 38/0.29 23/TP 63/11.13 0.4/27.9 8.4/0.7 3.7/Tr 7.0/16.0 t I t t
EGs Ibse 2S/O.38 13/0.29 23/0.30 2.8/0. 7 = 0.9/t .S 2.8/0.6 f - t I.

NE, o.op. eleckberry 13/0.13 13/0.13 13/0.t 3 83/0.79 8.9/0.3 2.9/0.4 9.9/0.e s.d/s.9 1 e t
lea 6 cele trlfettete $nskeroot 63/0.63 75/3.38 - . 9.4/3.0 3.4/2.1 I t

. . . .

5e= I tr ogecess Seuf frage o e - . e e . . e e . .

'
.9suehericarpos orbleulsess threiterry 25/0.30 e 75/t.00 63/2.00 2.8/O. 7 * 19.2/6.9 7.0/3.0 I e t* 9
Ter e.acun ei t icinese Deadellen = . 13/0.13 93/0.50 = . I.9/O.8 1.4/0.7 . . t tTr TTTisse,elle Teodshede = = 13/0.21 = = . 0.9/t.S = . . t .
UI.us rebr e 111ppery ete 29/Tr 13/Tc e 93/O.13 2.8/Tr 2.9/Te e 1.4/0.2 8 8 e I
lle_le oorarle Imoly-tese stelet 25/0.13 IS/Tr 29/0.13 13/0.21 2.s/0.3 2.9/Tc 3.7/0.8 t . ./0. 4 1 I t t

Hubeltiferas hl = . 8 . . - e . . . e .
Title sostevette Swamer grape 13/Tr e = 13/Tc 1.5/Tc e . l.4/Tc 1 e = t
E totvade follese $ 3/0.29lesscedine grape . = = t.4/0.4* * * . . - 1

eTese see observed in plots during indiceted previene eagttag period (1977-19799 but not during the current semeling pertod. e

-fone ses not etterved in plete eurtag Indicated eengling period previosely nar durtag the corrent sege tag period.
estese steerved to plete for the fleet flee durlag 1990-1979 sagling perled.

Het = Heatthy, 2 . Ot sessed, 3 = |nosct Osnese. 6 = Deed. ? - Dying. 8 - Durment.
Tr . Tr ece

|
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Table C-5 !

Mean (R) and Standard Error (SE) Values * for
Soils Parameters for Each Cover Type

Soil Moisture (%)

. 1978 1979
I

Sep Oct Apr Jun
Code. Cover Type i SE i SE i SE i SE

01 Maple-Basswood 31.9 1.9 36.3 1.2 40.3 2.0 35.6 1.5

02 Oak-Maple 28.1 1.7 28.5 1.5 34.8 2.8 30.5 1.9

03 Chinkapin Oak 22.3 2.9 29.1 2.0 35.2 2.0 26.2 1.0

04 Red Pine 20.0 0.5 21.7 1.4 29.4 1.0 23.6 1.5

05 Sycamore-Boxelder 21.5 0.5 25.9 1.4 28.5 1.8 25.1 1.2

06 Oak-Hickory 18.6 1.2 23.6 1.0 27.2 1.4 20.4 0.7

09 Walnut-Hickory-Buckeye 30.6 2.9 34.2 0.9 35.5 1.5 32.5 1.1

10 Orchard 14.7 2.7 23.4 3.3 24.4 1.0 21.9 0.7

11 Virginia Pine 19.1 1.2 22.0 0.6 25.9 2.1 19.0 0.5

3Soil Bulk Density (g/cm )

1978 1979
Sep Oct Apr Jun

Code Cover Type i SE R SE i SE i SE

01 Maple-Basswood 1.01 0.08 0.98 0.03 0.87 0.04 0.86 0.04

02 Oak-Maple 0.91 0.02 1.07 0.06 0.99 0.07 1.02 0.04

03 Chinkapin Oak 0.79 0.05 0.90 0.07 0.87 0.03 0.93 0.03

04 Red Pine 1.06 0.03 1.18 0.07 1.22 0.08 1.19 0.07

05 Sycamore-Boxelder 0.76 0.22 1.11 0.04 1.09 0.04 1.10 0.04

$
06 Oak-Hickory 0.98 0.01 1.10 0.06 1.14 0.06 1.03 0.02

09 Walnut-Hickory-Buckeye 0.86 0.07 0.90 0.03 0.98 0.03 0.89 0.05
;.

10 Orchard 1.02 0.12 1.24 0.06 1.10 0.03, 1.17 0.03

11 Virginia Pine 0.90 0.07 1.03 0.04 1.05 0.04 1.11 0.04

* Based on 4 replicates per cover type per date sampled
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Table C-5 (Contd)

Soil pH (measured in water)

1978 1979
Sep Oct Apr Jun

Code Cover Type i SE R SE i SE i SE

01 ' Maple-Basswood 6.6 0.1 6.7 0.1 7.4 0.1 7.3 0.1

02 Oak-Maple 6.5 0.1 6.8 0.1 7.3 0.2 6.9 0.4

03 Chinkapin Oak 6.4 0.1 7.0 0.1 7.5 0.1 7.3 0.2

04 Red Pine 6.3 0.2 6.4 0.3 6.3 0.3 6.1 0.3

05 Sycamore-Boxelder 6.2 0.1 6.2 0.2 6.9 0.4 6.9 0.5

06 Oak-Hickory 6.7 0.1 6.8 0.1 7.7 0.1 7.8 0.1

09 Walnut-Hickory-Buckeye 6.9 0.1 7.1 0.1 7.4 0.1 7.3 0.1

10 Orchard 6.4 0.2 6.7 0.2 5.9 0.2 5.7 0.5
.

11 Virginia Pine 6.5 0.1 6.2 0.0 6.2 0.2 5.6 0.3

Soil Conductivity (umho/cm)

1978 1979
Sep Oct Apr Jun

Code Cover Type i SE R SE i SE x SE

01 Maple-Bas swood 375 71 400 44 263 62 286 34

02 Oak-Maple 340 30 262 22 220 82 211 25

03 Chinkapin Oak 333 14 488 49 278 16 209 9

04 Red Pine 194 42 171 17 183 46 228 26

05 Sycamo re-Boxelde r 323 24 238 20 231 108 233 26

06 Oak-Hickory 475 66 370 38 464 101 264 39
.

09 Walnut-Hickory-Buckeye 321 63 255 45 264 22 258 25

10 Orchard 328 46 313 95 626 77 333 26

11 VirdiniaPine 92 14 108 11 204 21 140 7

OBased on 4 replicates per cover type per date sampled.
|

|
|
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Table C-5 (Contd)

Soil Moisture and Conductivity Yearly Rankings

Soil Moisture Soil Conductivity

(%) (micrombos/cm)
Maximum

1978-1979 1978-1979 1977-1978 1978-1979 1978-1979 1977-1978 Single Value

Code Cover Type i SE Rank Rank i SE Rank Rank (Sep 78-Jun 79)

01 Maple-Basswood 36.0 1.7 1 1 331 34 3 1 560 (Sep 1978)

02 Oak-Maple 30.5 1.6 3 3 258 30 6 7 420 (Sep 1978)

n 03 Chinkapin Oak 28.2 2.7 4 4 327 60 4 5 625 (Oct 1978)

04 Red Pine 23.7 2.1 6 6 194 13 8 8 320 (Sep 1978)

05 Sycamore-Boxelder 25.3 1.5 5 7 256 23 7 6 440 (Apr 1979)

06 Oak-Hickory 22.5 1.9 7 5 393 49 2 3 770 (Apr 1979)

09 Walnut-Hickory-Buckeye 33.2 1.1 2 2 275 16 5 4 461 (Sep 1978)

10 Orchard 21.1 2.2 8 8 400 76 1 2 850 (Apr 1979)

11 Virginia Pine 21.5 1.6 9 9 136 25 9 9 240 (Apr 1979) .

:
.
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Table C-5 (Contd)

Soil Cation Exchange Capacity (meg /100g)

1978 1979
Sep Oct Apr Jun

Code Cover Type i SE i SE R SE i SE

01 Maple-Basswood 37.8 1.8 43.6 9.9 70.4 8.1 29.1 1.6

02 Oak-Maple 34.9 3.2 23.9 4.7 42.7 3.2 30.6 2.2

03 Chinkapin Oak 38.6 1.9 45.4 8.4 86.0 8.8 29.0 2.4

04 Red Pine 18.9 1. 3 , 25.8 1.1 17.0 1.9 14.9 0.7

05 Sycamore-Boxelder 18.9 0.6 21.4 1.5 24.0 2.1 14.0 0.7

06 Oak-Hickory 31.4 1.9 40.3 2.7 34.0 3.1 26.0 2.2

09 Walnut-Hickory-Buckeye 37.7 1.6 57.5 2.7 52.4 4.4 33.8 3.3

10 Orchard 16.9 0.6 17.3 1.4 16.8 1.8 12.2 0.2

11 Virginia Pine 17.1 1.2 20.6 0.7 13.4 1.1 14.2 2.0

Soil Base Saturation (%)

1978 1979
Sep Oct Apr Jun

Ccde Cover Type i SE i SE i SE R SE

01 Maple-Basswood 30.8 3.5 75.0 11.6 88.8 6.2 73.2 6.9

02 Oak-Maple 34.9 3.0 72.9 18.4 98.8 - 7. 4 52.9 3.0

03 Chinkapin Oak 28.1 8.2 75.3 12.9 70.3 7.1 71.9 6.3

04 Red Pine 28.4 2.2 23.5 9.6 60.9 22.9 39.4 3.6

05 Sycamore-Boxelder 47.7 9.9 51.9 23.8 76.6 30.6 76.2 23.0

( 06 Oak-Hickory 47.6 3.4 40.2 21.6 141.1 28.5 83.4 6.9

09 Walnut-Hickory-Buckeye 35.6 2.1 40.2 6.7 91.9' 11.1 61.7 4.7

| 10 Orchard 30.6 5.0 44.0 9.1 48.4 30.0 48.4 7.9
| . ,

l 11 Virginia Pine 22.1 3.2 32.7 5.5 44.9 27.1 - 14.7 7.4
|

CBased on 4 replicates per cover type per date sampled

C-23
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Table D-1

Percentage of Ground Surface Covered by Vegetation and Litter in the Herbaceous Stratum
of Each Vegetation Cover Type

.

Areal Cover (5)*
Vegetation Litter Total

1977 1978 1977 1978 1977 1978
Code Cover Type Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

01 Maple-Basswood 13.9 13.5 36.0 20.0 60.5 83.3** 63.5 70.0 74.4 96.9** 99.5 90.0
02 Oak-Maple '3.4 7.6** 17.6** 29.5 73.5 92.5** 81.1 69.1 96.9 100.0 98.7** 98.6
03 Chinkapin oak 3.0 11.1 8.8 36.8 79.8 88.9'* 85.4 59.5 95.8 100.0 94.2 96.3
04 Red pine 14.4** 10.6 36.8 62.5 85.6** 89.4 63.2 100.0 100.0 100.0 100.0

'

05 Sycamore-Boxelder (6.4 19.6** 20.6 90.0** 22.5 80.4**- 79.1 10.0** 88.9 100.0 99.7 100.0
06 Oak-Hickory ..< 2.3 47.0 19.4 55.5 95.8** 47.9 53.3 66.9 98.1** 94.9 72.7
09 Walnut-Hickory-8uckeye 33.8 13.1 30.6** 72.6** 59.3 86.6 67.9** 26.0** 93.1 99.7 98.5 98.69

N 11 Virginia pine 19.8 3.4** 2.3 12.6** 76.8 96.5** 96.6 72.4 96.6 99.9 98.9 85.0**

*8ased on mean of 3 plots per cover type per sample date.
**Significant changes from 1976-1977 samp1fng period (>10.0%).

.

9
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Table D-2
1

Species Composition, Frequency, Basal Area, and Condition of the Tree and
; , Sapling Strata by Cover Type

Maple-Basswood Cover Type

.

Mode Condition *"
Change in No. Indtvfduals Relative Relative

No. Individuals in Sample between Frequency Basal Area Frequency Basal Area 1977 1978

Scientific Name Common Name in Sample 1976-1977 and 1977-1978 (1) (m2/ha) (1) (t) Sep Oct Apr Jun

Tree stra' s
Live condition
Acer sacchansu Sugar simple 5' * 100 14.1 40.0 41.5 1 1 1 1

FaTinus americane White ash 1 (1)** 50 1.2 10.0 3.5 1 8 8 1

Juglans nTora Black insinut 1 - 50 4.0 20.0 11.8 1 8 8 1

i TITTFamericana Basswood 3 - 50 14.0 20.0 41.2 3 8 8 1

Total Live 10 (1) 250 33.3 90.0 98.0

ep Dead condition
,

d Fraxinus americana tihite ash 1 50 0.7 10.0 2.1-

Total Dead ,,1 ,50 ,,0,,7 ILO ,,JJ_ , ,

, TOTAL 11 (1) 300 34.0 100.0 100.1,

Sapling strata
No sapilngs occurred in plots

*
- Indicates no change

"(n) Indicates loss of "n" fndtviduals
*"I - Healthy, 3 - Insect damage. 8 - Dorment

2

i
.

1
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Table D-2 (Contd)
.

- Oak-Maple Cover Type,

Mode Condition ***Change in No. Ind1yIduals Relatfwe Relative
No. Individuals in Sample between Frequency Basel Area Frequency Basal Area 19II 1978

Scientiffc Name Conunon Nase in Sagle 1976-1977 and 1977-1978 (1) (m2/ha) (1) (1) Sep Oct Apr Jun

Tree stratum
Live condition
Acer saccharum Sugar maple 7 1 100 10.0 20.0 30.2 1 1 1 1foEus riorida Flowering dogwood 1 (1)** 50 0.4 10.0 1.2 1 8 8 1TraiTsus amerTcana White ash 3 .* 50 5.9 10.0 17.8 1 8 1 1Juniperus virginiana * Eastern red cedar 1 50 0.4 10.0 1.2 2 1 1 1

-

Prunus serotina Black cherry 2 - 100 2.9 20.0 8.7 1/7 8 1 1
QuercusT6niis ~ Chestnut oak 1 - 50 5.9 10.0 17.8 1 1 7 1Quercus velutina Black oak 1 - 50 6.1 10.0 18.4 1 1 1 1

Total Live 16 - 450 31.6 90.0 95.3

Dead condition

M saccharum Sugar maple 1 50 1.5 10.0 4.5-

s. Total Dead 1 - 50 , ,1,.,5 _1,0,,0, _4J
TOTAL 17 - 500 '33.1 100.0 99.8
Sepling stratum

Live condition
g saccharum Sugar maple 4 Lil 100 2.4 100.0 100.0 8 1/8 8 1

Total Live 4 (1) 100 2.4 100.0 100.0
Dead condition

Mone

Total Dead ,9 .9 0 0 0...

TOTAL 4 (1) 100 2.4 100.0 100.0
*
. Indicates no change

**
(n) fndicates loss of "n" individuals

**
1 - Healthy. 2 - Diseased. 7 - Dying. 8 - Dorment

_ - _ - _ _ _ _ _ _ _ _ _ _ . _ _ _
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Table D-2 (C:ntd)

.

Chinkapin Oak Cover Type
.

Mode Cond1t1on***Change in No. Individuals Relative Relative
No. Individuals in Sagle between Frequency Basel Area Frequency 8asal Area I*II 1978

Scientific Meme Common Meme in Sample 1976-1977 and 1977-1978 (1) (#/ha) (1) (1) Sep Oct Apr Jun

Tree stratum
Live condition
Acer saccharum Sugar suple 1 * 50 0.4 10.0 1.9 1 8 8 1
Traitnus americana White ash 7 100 4.1 20.0 19.3 1 8 1 1-

Fraxinus quadrangulata Blue ash 2 1 50 1.0 10.0 4.7 1 8 1/8 1Juniperus viralniana Eastern red cedar .5 - 100 2.9 20.0 13.1 1 1 1 1
Quercus mueW enberiT1 Chinkapin oak 11 - 100 11.1 20.0 52.4 1 8 1 1
Quercus rubra Red oak 1 - 50 0. 6 10.0 2.8 1 8 1 1
Ulmus rubra slippery elm 1 - 50 0.4 10.0 1.9 1 8 1 1

Total Live 28 1 450 20.5 90.0 %.7

Dead condition

y Frantnus guadranquiata Blue ash 0 (1)** O O O O
Quercus muchlenberati Chinkapin oak 2 - 50 0.7 10.0 3.3w

Total Dead j Q1 1 M M y
TOTAL 30 500 21.2 100.0 100.0-

Sapling stratum

Live condition,

Juniperus virginiana Eastern red cedar 2 - 50 0.5 100.0 100.0 1 1 1

Total Live 2 - 50 0.5 100.0 100.0;

Dead condition
None

Total Dead 0 - ,J 0 0 0
.

TOTAL 2 - 50 0.5 100.0 100.0
*
- indicated no change

**(n) inq' lcates loss of "n" individuals
**

1 - Healthy. 8 - Dormant

- _ _ . _ _ _ - ____ -_-_-____________ - _ _



- _ .- - . .. -. .. _ -.__ .- . __. - - - - - . - - - - . . . .

.

Table D-2 (Contd)
.

,

Red Pine Cover Type

Mode ConditIcm***
Change in No. Individuals Relative Relative

No. Individuals in Sample between Frequency Basal Area Frequency Basal Area 1977 198'

Scientific Name Coasnon Name in Sanple 1976-1977 and 1977-1978 (1) (m2/ha) (%) (%) Sep Oct Apr Jun

Tree stratum
Live condition

50 2.6 13.0 6.5 1 8 1/8 1Fraxinus americane White ash 2 -

Liriodendr1)n tulipifera Yellow poplar 2 1 50 4.2 13.0 10.5 1/2 8 1/2 1
Pinus resinosa Red pine 15 1 100 21.2 25.0 53.1 1/2 1 2 1/1
pinus strobus White pine j j,1} ** 100 6.3 25.0 15.8 1/4 4 1/4 1

Total Live 23 1 300 34.3 76.0 85.9

Dead Condition
pinus resinosa Red pine , 6_ L 100 5.6 25.0 14.0

Total Dead ,1 1 M M R M
y TOTAL. 29 (1) 400 39.9 1 01.0 99.9

Sapling stratum
No sapilngs occurred in plots

*
- indicates no change

"(n) indicates loss of "n" individuals
"*

1 - Healthy 2 - Diseased. 4 - Mechanical Injury, 7 - Dying, 8 - Dormant

i

.

9
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! Table D-2 (C:ntd)
|

| '

- Sycatnore-Boxelder Cover Type
, ,

Mode Condition ***.

Change in No. Individuals Relative Relative
1977 ,1978No. Individuals in Sagle between Frequency Basel Area Frequency Basal Area

Scientific Meme Common Name in Sa gle 1976-1971 and 1977-1978 (%) (m2/ha) (%) (%) Sep Oct Apr Jun

Tree strattaa
Live condition
Acer Boneider 1 * 50 0.5 14.3 1.0 1 8 1 1
E576us or de Flowering dogmood 2 - 50 1.2 14.3 2.4 1 8 1 1
J l Black walnut 2 - 50 4.4 14.3 8.7 1 8 8 1Lans nigra
Flatnus occidentalis Sycamore 4 50 38.6 14.3 76.7 2 8 1 1*

Prunus serotina Black cherry 1 - 50 0.4 14.3 0.8 2 1 1 1
TITTa americana Basswood 1 - 50 0.9 14.3 1.8 1 8 1 1
E rubra Slippery elm 1 50 4.3 14.3 8.5 1 8 1 1-

Total Live 12 - 350 50.3 100.2 99.9

Dead condition

e, Mone 0 0 0 0 0-

$ Total Dead .2 A ,,,a 1 0 0

TOTAL 12 350 50.3 100.2 99.9-

Sapling stratum
Live condition
Acer negundo Boxelder 2 - 50 1.3 33.3 65.0 7 8 7 7reTIis occidentalls Hackberry , 0, 11** O 0.0 0.0 0.0Q

Total Live 2 (1) 50 1.3 33.3 65.0

Dead condition
Celtis occidentalls Hackberry 1 I 50 0.5 33.3 25.0
Ulmus rubra $11ppery elm ,,1, - 50 0.2 33.3 10.0

Total Dead J ,l_ J09, M 66.6 y
'

TOTAL 4 - 150 2.0 99.0 100.0

- fndicates no change

**(n) indicates loss of "n* fndividuals
1 - Healthy. 2 - Diseased. 7 - Dying. 8 - Dorwant

. . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table D-2 (Contd)
t

, Oak-Hickory Cover Type

Mode Condition "*
Change in No. Indfviduals Relative Relative

No Individuals in Sample between Frequency Basel Area Frequency Basal Area I977 1978
Scientific Name Cannon Name in Sample 1976-1971 and 1977-1978 (%) (m2/ha) (%) (m2/ha) Sep Oct Apr Jun

free straten
Live condition
Aesculus glabra Ohfo buckeye 4 (1)** 100 2.7 18.2 7.1 2 8 1 1
Ca tal spectosa Northern catalpa 1 * 50 3.6 9.1 9.4 1 8 8 1ran nus americane White ash 1 50 1.0 9.1 2.6 1 8 8 1

-

Framinus guadranquiata Blue ash 7 - 100 15.7 18.2 41.1 1 8 8 1
Quercus rubra Red oak 2 - 50 12.3 9.1 32.2 1 8 1 1

+

Ulmus rubra Slippery elm 1 - 50 0.9 9.1 2.4 2 8 1 1
'

Total Live 16 (1) 400 36.2 72.8 94.8

Dead condition
Aesculus glabra Ohio buckeye 1 1 50 0. 5 9.1 1.3Fraatnus quadrangulata 81ue ash 3 - 100 1.5 18.2 3.9g

4 Total Dead ,1 .l. jj@, M & y
TOTAL 20 550 38.2 100.1 100.0-

Sep1tng stratum

No sapifngs occurred in plots

*
- indicates no change

"(n) indicates loss of "n" indtvfduals
"*

1 - Healthy. 2 - Diseased, 8 - Domant

.

#
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Table D-2 (C:ntd)'
!

- Walnut-Hickory-Buckeye Cover Type

Mode Condftfon***
Change in No. Individuals Relative Relative 9977 997gNo Individuals in Sample between Frequency Basel Area Frequency Bast 1 Area

Scientific Name Caumon Name in Sagle 1976-1977 and 1977-1978 (z) (m2/ha) (%) (ml/ha) Sep Oct Apr Jun

Tree stratum
Live condition
Aesculus glabra Dhfo buckeye 7 (1) 50 7.6 10.0 23.2 1 8 1 1
Carya oveta Shagbark hickory 2 e 50 8.8 10.0 26.8 2 8 8 1
Cercis canadensis Eastern redbud 2 50 0.8 10.0 2.4 2 8 8 1

-

Fraxinus americane White ash I (1)** 50 3.4 10.0 10.4 I 8 1 I
Fraxinus quadrangulata Blue ash 2 1 50 0.7 10.0 2.1 1 8 8 1Juglans nigra Black melnut 1 - 50 9.0 10.0 27.4 7 8 7 1Ulmus rubra Slippery elm 2 50 0.8 10.0 2.4 2 8 1 1

-

Total Live 18 (1) 350 31.1 70.0 94.7

bead conditfon
Aesculus glabra Ohio buckeye 1 1 50 0.6 10.0 1.8D Fraxinus americane White ash 1 1 50 0.5 10.0 1.5E Ulmus rubra $11ppery elm 1 50 0.6 10.0 1.8-

Total Dead J 1 l}p, M R y,

TOTAL 21 2 500 32.8 100.0 99.8,

Sep1tng stratus
No saplings occurred in plots

*
- indicates no change

**(n) indicates loss of *n" individuals
***

1 - Healthy. 2 - Diseased, 7 - Dying, 6 - Dormant

,

S
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Table D-2 (Contd)
.

. Virginia Pine Cover Type

mode Condttton**
Change in No. Indivfduals Relative Relative

1977 1978No. Individuals in Sagle between Frequency Basql Area Frequency Basg1 Area
Scientific Name Cosmon Name in San 91e 1976-1977 and 1977-1978 (%) (v/ha) (t) (v/ha) Sep Oct Apr Jun

Tree stratun
Live condition
tercis canadensis Eastem redbud 8 6* 100 3.9 28.6 13.8 1 8 8 1
cornus nortda Flowering dogwood 1 (2 1** 50 0.8 14.3 2.8 1 8 8 1
Utospyros virginfana Perstamon 0 q1:1 0 0.0 0.0 0.0
Juniperus virginiana Eastern red ceder 1 ti l 50 1.4 14.3 4.9 1 2 1 1
Lirtodendron tuttptrere Yellow poplar 1 - 50 0.3 14.3 1.1 1 8 1 1
Pinus virginiana Virginia pine 11 {Q 100 21.9 28.6 77.4 1/2 1 1 1

Total Live 22 1 350 28.3 100.1 100.0

Dead condition
None

_ _ __ _

t:p Total Dead ,,Q - 0 ja ,,Ja ,JJ
l

$ TOTAL 22 1 350 28.3 100.1 100.0

Sep1tng stratwa

Live condition
! Cercis canadensts Eastern redbud 1 50 0.2 33.3 33.3 2 8 8 1

-

cornus norida Flowrfng dogwood 1 (1) 50 0.2 33.3 33.3 1 8 8 1
"i Juniperus virginfana Eastern red cedar 0 (1) 0 0.0 0.0 0.0

Lirlodendron tullptfera fellow poplar 0 1 0 0.0 0.0 0.0
F1nus virginiana Black Cherry 0 IQ 0 0. 0 0.0 0.0

Total Ltwe 2 (4 ) 100 0.4 66.6 66.6

Dead condition
Cercis canadensis Eastern redbud 0 (1) 0 0.0 0.0 0.0cornus norida Flouering dogicod 1 1 50 0.2 33.3 33.3

Total Dead ,1 - 2 M y R
TOTAL 3 (4 ) 150 0.6 99.9 99.9

*
. Indicates no change

"(n) indicates loss of 'n' individels
*"I - Healthy. 2 - Olseased. 8 - Doment,

- _ _ _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



Table D-3

Species Composition, Frequency, Areal Cover, and Condition of the
Shrub Stratum by Cover Type

Rela ttve Relattue
Feenvency// Areal Covee freovency Areal Cover

(s) (1) (t) (1) Itede Canditte#"
1977 1978 1977 1978 19n 1978

Scientific name Casmon naar Sep Oct Apr Jun Sep Oc t Apr Jun Sep Oct Apr Jun

stopl@-Sanskd (01)

Ast1aa tettoba pavpae 38/1.50 50/40.0 38/1.00 25/1.00 100.0/100.0 100.0/100.0 100.0/100.0 100.0/100.0 1 1 8 1
Cah-Maple (02)

Acee sacchaeum Soter macte 25/4.10 25/ 1.75 25/0.63 25/2.00 33.3/ 27.9 H.7/ 60.8 28.1/ 13.6 28.4/ 19.0 1 8 8 1
Es fiories Flowerino sopood 25/8.10 13/ 0.43 25/2.13 25/5.75 33.3/ $5.1 20.6/ 21.9 28.1 / 45.9 28.4/ 54.7 1 8 1 1
Prva s serotiaa 81sch cherry - - 13/0.13 * - - 14.6/ 2.8 * - -v I *
5eilen so. Greenbetar - - - 13/0.13 - - - 14.8/ 1.2
E.=. v.,1 e ir.a 511ppery ele 25/2.50 25/0.50 13/1.75 25/2.63 33.3/ 17.0 39.7/ 17.4 e4.6/ 37.7 28.4/ 25.0

- - - 1
v 1 8 8 1

Chianapte est (03)

Aestv1 s octaadra" Chio boekeye
jet tis occiocateits neckberry

- - 13/0.13 - - - 12.6/ 4.5 - - - 1 -
* * * 50/2.25 * * * 28.2/ 21.1 * * * 1Weiss vieras Leather flowee * * * 25/1.38 * * * 14.1/ 13.0 * * * 1

Mospr os v rt a'aaa pers tapene e i

Juainerus vi re m one tastern red cecer
- - * * - . * * - - * *
* * 13/0.50 25/2.00 * * 12.6/ 17.3 14.1/ 18.8 * * 1 1

toaicera jarea'ca Japanese honeysochte - * * 13/0.50 - * * 7. 3/ 4.7 - * * 1Fassiflora ivtes wellen passian-flower * * . * * *

eren sereTT'as'' Slack cherry - - 13/C u
- * * * - *

Biertus muckleitere t" Chtakapte est 13/0.501310.5013/0.2a
- . - 12.6/ 21.8 - - - 1 -

s - 25 0/ 10.8 $0.0/ 62.4 12.6/ 8.7 1 0 1
TccleTa pieyooa scie elect focust 13/1.00

-

13/0.25 13/1.25 25.0/21.6
-

12.6/-
7. 3/- 7.0 - - -1-Ga s a rme t ua" f ratraat sinnec - - 13/0.75 -v

* * 6. 7 14.1/ 22.4 1 * 1 1
3rraoenerpos orbicetates** Coralberry - - 13/0.13 - - - 12.6/ 4.5 -

1 8 2 1U%s r bra $1topery els 38/3.13 13/ 0.38 25/1.00 25/2.38 50.0/ 67.6 50.0/ 37.6 24.3/ 34.6 7.3/ 11.7
- - 1 -

u

VIFra'E~iPv "ellvm Blaca ha. - - - 13/0.13 - - - 7. 3/ 1.2 - - - 6a

med pine (0s)

tcer saccheeva $wgar maple 13/ 0.25 25/0.13 25/1.88 + 20.3/ 14.3 39.7/ 9.4 18.0/ 35.7 * 1 1 1*

Rs fiortos Flowerint dopood 25/1.50 13/ 0.25 * * 24.8/ 35.2 20.3/ 14.3 * * 1 I * *
Fras 6evs e*ericane White ash 38/2.38 251 0.25 25/0.25 63/2.75 37.6/ 55.9 39.1 / 14.3 39.7/ 18.1 45.3/ $2.3 1 8 2 1
Locuera japonce Japanese hoceysochte 25/0.25 13/ 1.00 -

25/0.38 12.9/ 3.1 - - 18.0/ 7.2 1 - - 1
13/1r 24.8/ 5. 9 20.3/ 57.1 - 9.3/ Tr 1 1 - 1

Fartaeaccishws GeeaQuefolia Virginia Creeper 13/0.13 - -

m rotecnolia muscadine trape * * 13/1.00 13/0.25 * * 20.0 / 72.5 9.3/ 4.8 * * 8 1
Sycamere-soneider (05)

Aesculus octeadre" . 0410 bacteye - - 13!O. 38 13/Tr - - 50.0/ 43.2 33.0/ Tr - - 1 1
; era s florica" Flowerino sopood - - 13/0.50 13/Tr - - 50.0/ $6.8 33.0/ Tr - - 1 1u
. tacera beeroin** 5picebush 1 3 / 0.38 - 13/Tr 100.0 100.0 - 33.0/ TF 1 - 1
,1e s e bra 511ppery elsu v * * * * * * * * * * * *

Cea-atchery (0()
C*ecis canaaersts fastern redbud 50/2.50 38/ 0.43 13/0.75 25/3.38 28.2/ 19.8 33.3/ 14.4 20.3/ 7.2 28.1/ 21.8 1/2 8 1 1utas price's comet 13/0.75 13/ 0.75 13/0.63 - 7.4/ 5.9 11.4/ 17.1 20.3/ 6.1 14.6/ 3.2 1 J 1 1ceraws priceae" .leta**Trenieus evaeceae Olve esti 38/1.13 - - - 21.4 / 8.9 - = = 1 - - -
Eraodeses dioice seatocee coffee-tree 13/0.50 * 13/ Tr 13/0.88 7.4/ 4.0 * 20.3/ Ty 14.6/ 5.7 2 * 8 1
Juriperus virniaisae** Easteca red cedar 13/0.63 25/0.63

- 1 3/0.38 - - - 14.6/ 2.4 - - -1-
- 7.4/ 5.0 21.9/ 14.4 - - 1 1 -

5Frhericarpos erbicviatus** Coralberry - - -

La*vs rubra blippery els 50/7.13 38/ 2.38 25/9.0 25/9.88 28.2/ 56.4 33.3/ 54.2 39.1/ 86.7 28.1/ 63.7 1 8 1 1
esinut mckory.8vchere (09)

Ac*r necedo Boselder * * 13/0.13 13/0 63 * * 6.0/ 3.5 4.1/ 2.1 * * 8 1
O sacchecum Sutar maple 25/2.13 * 38/0.68 38/4.25 14.1/ 18.9 * 17.6/ 18.4 12.0/ 14.5 1 - 1 1
EUvivs e%bre omo buckeye * * *

T
- * * * - * * * -

st uiaa i IToTe pa.pa. 13/1.00 25/ 1,63 * 50/9.00 7.4/ 8.9 22.1/ 20.0 - 15.8/ 30.8 1 0 I-

FecTs c ea. e
Shaabart nictory 25/1.63 - - - 14.1/ 14.5 - - - 1/2 - - -corse mtt

sdeas ts festern redbud * * * - * * * * * *-
FMos a*e 6ceaa unite ash 25/1.50 * * 63/2.75 14.1/ 13.3 * * 19.9/- 9.4 1 * * 1
Daoa s evedreaevista 8lve ash 25/2.38 25/ 0.73 30/0.75 13/2.75 14.1/ 12.1 22.1/ 9.2 17.6/ 20.3 4.1/ 9.4 1 8 8 1v

stacceta pero +a Solceenth 25/1.00 25/ 0.63 38/0.38 38/5.00 14.1/ 8.9 22.1/ 7.7 17.6/ 10.3 12.0/ 17.1 I 8 8 1
,omere monce Japanese honeysuckle 13/1.00 38/ 5.13 50/0.75 75/4.00 7.4/ 8.9 33.6/ 63.0 23.1/ 20.3 23.7/ 13.7 1 1 1 1
'r a s virgiaieaa" those cherry

| ercus pr+avs Chesta t oat
- - 13/1.25 - - - 6.0/ 6.8 - - - 8 =u

v * * 13/0.38 - * * 6.0/ 10.3 - * * 8 -
1 o raeicaas poison try 13/0.13 7.4/ 1.2 * * 1 * * .* * -

Q A." 13/0.50 - - 13/0,50 7.4/-
- 4.0/ 10.3 4.1/- 1.3 - - 8 1Es so." llackberry - - 13/0.38 13/0.38

4.4 - - 4.1/ 1.7 6 - - 1

Virgtita Pine (11)
|ercis coaadcasts" festern redbud -

25/ 0.3813/ Tr * * 50.0/ 43.2 20.3/ Tr * * 1/8 8 *
- 13/ Tr * - - 20.3/ Te * - - 8 *

:c*a s rior +as Flowertan 80,o04 *v
.ocicere teteeice tarterten honeysuctie * * * * * * * * * * * *
'ev us serot laa Black caerry * e5/ 0.50 38/2.63 * * 50.0/ $6.8 59.4/100.0 * * 8 1 *a

!

'Tasa was observed'ta 9 sts do tat indicated previous saevitng period (1976-1977). but not dortal the current sonettag poeted.1 r

- Taas was not obseeved in plots aurtne insicated saacitat perted previously nor durin9 the current seseltat period.
**1asa atseeved in plots fee the first time sortat 1977-1978 sampitag perted.

,

. I

***1. useithy. 2 Disassed. 6 . Seed. 8 Spreent. )Te . Irscs
I
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Table D-4

Species Composition, Frequency, Cover, and Condition of Herbaceous Stratum by Cohr Type
.

Maple-Basswood Cover Type

pelative Relative
Frequency (% Areal Cover (%) Frequency (1) Areal Cover (1) Mode Condition ***

1977 1978 1977 1978 1977 1978

Scientific Name Coninon Nane Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

Acer saccharum Sugar maple 63/2.38 50/1.63 50/2.88 50/3.38 16.7/17.0 45.0/12.1 8.3/8.0 11.0/16.9 1 1 1 1
2.2/0.7 2.9/1.9 * * 1 1* * 13/0.25 13/0.38 * *

RescuTus octandra Yellow buckeye
- *

-
- - * - - - * -

Knemoneui tTGTTaroides Rue anenene -

* * - - * *
nriseace atrorubens Jack-in-the-pulpit - - * * - -

nsarum canadense Wild ginger 63/4.13 38/6.13 50/5.38 50/5.00 16.7/29.5 34.2/45.3 8.3/14.9 11.0/25.0 1 1 1 1
25/1.00 - 3.4/Tr 4.2/2.8 - 1 * 1 -*

Asimina triloba Pawpaw 13/Tr *

- - - 2.9/1.9 - - -1Carya cordiformii Yellowbud hickory - - - 13/0.38
C_1_aytonia virginica Spring-beauty - - 100/3.50 - - - 16.6/9.7 - - - 1 -
Dentaria taciniata Cut-leaved toothwort 13/0.13 50/0.38 100/19.38 - 3.4/0.9 4.5/2.8 16.6/53.8 - 1 1 1 -
Erigenia bulbosa Harbinger-of-spring - - 100/1.63 - - - 16.6/4.5 - - - 1 -

Lupatorium itmtinum Late flowering thoroughwort 33/5.00 50/5.25 38/0.88 38/7.88 10.1/35.7 4.5/38.8 6.3/2.4 8.4/39 3 1 1 1 1
LCat nus americana White ash 63/1.25 13/0.13 13/0,13 38/0.88 16.7/8.9 11.7/1.0 2.2/0.4 8.4/4.4 jfz j i 3d i

.!. GAllen barrelt Northern bedstraw - - 38/0.50 - - - 6.3/1.4 - - - 1 -

N Geum canadense** Canadian avens - - - 38/0.25 - - - 8.4/1.2 - - -1
HaTanthemwn canadense** Canada mayflower - - - 38/0.50 - - - 8.4/2.5 - - -1
Earthenocissus autnauefolia Virginia creeper - 13/0.50 * * - 2.9/2.5 * * -1* *

Ehrpe,Leptostachva Lopseed - -
* * - -

* ** * -

Pilea pumila** Clear weed 25/0.50 - - 38/0.63 6.6/ 3.6 - - 8.4/3.1 1 - -1
P.Lnyt thbJu White pine - -

* * - -
* ** * -

_

Poison ivy 50/0.25 - 25/0.13 13.2/1.8Rhus radicans - 5.5/0.6 1 *
* * - - * * - - * * - _1* *

$anicula trifoliata Snakeroot
Tilia americana Basswood - * - - - * - - - *_

-

* * 25/Tr 50/Tr * * 4.2/Tr 11.0/Tr * * 1 1RLaul Cubri Slippery elm
1.loh sororia Wooly-blue violet 50/0.38 - 50/0,50 38/0.13 13.2/2.7 - 8.3/1.4 8.4/0.6 1/2 1 -1
Vioja, sp. Violet - - - 13/Tr - - - 2.9/Tr - - -1
Vitis testivalts Susiner grape - - * * - - * ** * --

*
- Tana was observed in plots during indicated previous sagling period (1976-1977). but not during the current sagling period.

-Tasa was not observed in plots during indicated samling period previously nor during the current sagling period.
Tasa observed in plots for the first tise during 1977-1978 sagling period.

a ***
1 - Heal thy. 2 - Disease' .d

Tr * Trace

_ _ _ _ _ - _ _ - _ - - - - - - _ _ __
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Table D-4 (Csntd)
.

,
Oak-Maple Cover Type

pelative / Relative

[Frequency (5) Areal Cover (5) Frequency (5)fArealCover(5) Mode Condition ***
1977 1978 1977 1978 1977 1978

Scientific home Common Issue Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun'

Acer saccherwn Sugar maple 75/2.13 13/0.63 63/2.00 63/3.75 11.4/9.1 3.2/8.3 7.7/11.5 3.8/12.7 1 1 1 1ATTTum canadesse utid garlic 50/3.38 50/1.00 - - 12.4/18.3 6.1/5.7 --
-

Anemnella thaltctroldes Rue anemone
- 75/2.88 - - - 9.2/16.5

- 1 1 -Anemone VuTnsiefolta Wood anemone - ,- 1 --
- - 13/Tr - - - 1.6/Tr - - - 1 -Arabis sp. Mustard - - - 13/0.13 - -

g er,dtvartcatus
- 2.0/0.4 - - - 1

A White-wood aster 13/Tr 13/0.25 - - 2.0/Tr 3.2/3.3 - - 1 1 - -
Aster arureus Azure aster - * - * - * - * - * - *
sotrycliTum virstntanum Virginta grape-fern - - - * - - - - - - **

Ca lr a cordiformis Yellowbud htchory - - * * - - * * - - * *
Cercis canadensis fastern redbud 13/Tr 13/0.13 - 25/Tr 2.0/Tr 3.2/1.7 - 3.8/Tr 1 1 - 1
Cornus TTirTC Flowering dogwood 63/2.63 13/0.13 * 13/0.13 9.6/11.3 3.2/1.7 * 2.0/0.4 1 1 * I
Delphtatum tricorne Omarf larkspur - 1 -DeMaria f aciniata cut-leaved toothwort

- 25/1.50 - - 3.1/8.6 - -
- - 100/2.50 - - - 12.1/14.3 1 -- - -

DicFdri c uconarTa Dutchasn's breeches - - 13/0.13 - - - 1.6/0.7 - - - t -ep liTQedonae Olcot 13/0.13 25/0.25 38/1.13 25/2.25 2.0/0.6 6.2/3.3 4.7/6.5 3.8/7.6 1 1 1 14 53 vTriTitcus Virginta wild rye 13/Tr 13/0.13 13/Tr 13/0.25 2.0/Tr 3.2/1.7 1.6/Tr 2.0/0.8 1 1 1 1
tr
Tr.lgene bulbosa Morbinger-of-spring - - 25/Tr - - -

< i.o 3.1/Tr 1- - - -
asisus a=FrTiana White ash * * * 25/2.75 * * * 3.8/9.3 * * * 1frsiTausquaTr~aEsilata Blue ash 38/1.38 * 25/0.50 * 5.8/5.9 * 3.1/2.9 * 1 * 1 *GTTu'mToreale Northern bedstraw 63/0.25 38/0.38 13/0.25 9.6/1.1 9.4/5.0* * 2.0/0.8 1 1 * 1I61t m c'lrcaerens White wild 11corice - 100/0.13 75/0.38 - 12.1/0.7 11.3/1.3 ** * 1 1-

Geva canadense Canadten avens 25/0.38 75/2.38 38/0.89 38/0.75 3.8/1.6 18.6/31.5 4.7/5.1 5.7/2.5 1 1 1 1liF#ophyTruuiappendiculatum Appendiged waterleaf 38/1.63 * - - 5.8/7.0 * - - 1 * - -TeWersonia diphilia Twinleaf * * 50/0.75 - * * 6.1/4.3 - * * 1Etadera E srsTn $ptcebush * - - - * - - -

-

* - - -DEo7r Tra-'c'TTyTon11 White snakeroot - - 13/0.50 - - 1.6/2.9 - - 1 -
Ostrya virotniana fronwood * * 38/0.13 * * * 4.7/0.7 * * * 1 *PaZthenocissus quinquefolia Virginia creeper 50/2.00 25/0.25 25/0.13 75/5.00 7.6/8.6 6.2/3.3 3.1/0.7 11.3/16.9 1 1 1 1Phryne leptosTac topseed 13/0.38 - - 2.0/1.6 - - 1 - - -Frunus serotTna_hya Black cherry 25/0.25 50/0.63 25/0.13 25/0.25 3.8/1.1 12.4/3.3 3.1/0. 7 3.8/0.8 1 1 1 1@iercusprinus Chestnut oak 13/0.13 * - * 13.4/26.8 - * 1 * - **

ahus radicans Poison try 25/1.00 13/0.13 - 13/1.88 3.8/4.3 3.2/1.7 - 2.0/6.4 1 1 15aWTcula trirottata snakeroot 88/6.25 38/0.63 - 75/5.75 13.4/26.8 9.4/3.3 - 11.3/19.5 1 1 - 1
-

5mTT T Terbacea Carrinn-flower 13/0.13a * - 50/2.63 2.0/0.6,

*
- 7.5/8.9 1 * 1

*
5]Eph6ricarpfforbiculatus Coralberry - - - * - - - * - - -

-

Ulaws rubra, $1tppery elm 15/4.A3 25/0.25 38/0,13 38/2.75 11.4/19.9 6.2/3.3 4.7/0.7 15.8/7.5 1 1 1 1
Vtburnum pruntfolium Black-haw - - * * - - * * - - * *UoTa s6rocla Wooly-blue violet - - 50/0.38 75/1.00 - - 6.1/2.2 11.3/3.4 ' - - 1 1

*

Taxa was observed in plots during Indicated previous sagling period (1976-1977). but not during the current sag 11ng period.
- Tana was not observed in plots during indicated sagling period previously nor durtrg the current sagilng period.

Tana observed in plots for the first time during 1977-1978 sag 1tng period.
'** ,1 . Healthy
Tr = Trace



Table D-4 (Contd)

Chinkapin Oak Cover Type

!

!

8elett re / aslettee
frequency (1)/ Areal Cover (1) Frequency (5)[ Areal Cover (1) pende Candition"*

1977 1978 1977 1978 1977 1978

$cteattf tc asse Common home Sep Oct Apr Jun Sep Oct Apr Jun ses Oct Apr Jun

13/0.13 - = = 1. 3/0.3
ITtTao.*eis alteertfol ta** unas stem - - 13/0.13 - - - 1.3/0.3

- - - 1Acer sa'cchece** $wger maple
-

63/Tr - - - 6.9/Tr - - - 1

- - -

- - - 1
51M ceaseease utid gerite - -

* - - - * -
-

I~emo4 pi ve oita unos ensar,ae - = * - - -

1.3/0. 6 1 8 * -
r

IMTe virn asce Thisbleweed 13/0,13 13/0.25 * 13/0.25 1.8/0.8 3. 5/2. 3 *

Accome11e taaltctreides Ave enamone - - - 50/1.63 - - - 4.9/4.0 - - - 1
* - - 1 *

A=MS laevisata 5sectii rock-cress - - 13/0,13 * - - 1.4/1.6
38/0.38 - - - 3.7/0.9 - - - I

Ester erv evs Asvre ester - - -

13/0.13 -

3.5/1.2 * * 1 8 * *

e
- - - - 1.3/0. 3 - - - 1W so." 5 edge -

13/0.13 * * 1.8/1. 6"eT~h occidentalis Mac tberry 13/0.25
13/0.13 * * - 1.3/ 0. 3 1 * - 1

.ert s ceasoeesis Eastern rednud * * -

88/8.13 5.4/3.2 * 6.9/7.6 8.6/20.1 1 * 1 1C3/0.63Lismatts vioma teether flower 36/0.50 *

- - 1.8/0.8 - - - 1 - - -
Coenus flectea** Flowertag dogwood 13/0.13 -

100/0.25
- * - - - * -

1 -
DeleMaie tricome** Deerf lertspur - - - = = 11.0/3.0 - - -

a
- * - -

bata ia Iacias te Cut. leaved toothert -

13/0.12 * - 100/7.50 6.4/9.4 3.5/1.2 - 9.8/18.6 1 1 - 138/1.50
- * * - - * * - -Dioscorea vi,1.]pe

wild s.ee * *0 ose,res iTreaisae persia ea
t 3.5/1.2 - - - 0 - - -virt aia wild rye Ivo.13 - - -ITirvs erniauvs"

[upatnete maculatum spotted Joe-pye-weed - 50/1.00 - 50/0.88 - 13.5/9.0 - 4.9/2.1 1

|
Freitavs e-ericana tmtte ash 13/0.25 * 13/0,13 25/0.63 1.8/1.6 * 1.4/1.6 2.4 / l .6 - 1/7 - 11 * 1

* * * 1 *
Fre.*a s e edreanutate Stue esa * * 13/Tr * * * 1.4/Tr

75/0.63 10.5/4.0 3.5/1.2 - 7. 3/1.6 1 7 - 1v.

| Galle c+rcaereas amtte wild Itcortce 75/0.63 13/0.13 -

1.8/Tc * - = l * - -
| h imaMeate Canasten avons 13/Tc * - -

* - - = *
v

- * - - - *
- - -

!
netteata s sp. Seaflower * - - -

li stein patvia Sottleorvsh - -

38/0.50 38/1.00 * - 4.2/6.0 3.7/2.5
- - - *
* - 1 Ir * -

* - 1 1 * -TeT7e io=ie dip *ytta Twinleaf
we . eres vireataaa tastera red cedar 13/Tr 13/0.13 * - 1.8/Tr 3.5/1.2

- - - 2.7/Tr - - - 1 -
e iatee" sint - - 25/Tr

- - 3.5/1.2 1.4/1.6 - - 1 1 -13/01.3 13/0.13acteca sp.** kild lettuce -

63/6.13 63/1.0 50/7.38 9.1/29.5 17.0/55.4 6.9/12.0 4.9/18.3 1 1 1 1ornere Japonica Japanese honerseChie 63/4.63
- - -

3Gleaterea scbclicera whis grass 13/0.13 13/0.25 - 38/0.38 1.8/0.8 3.5/2.3 - 3.7/0.9
- - * -* -

saatheme censoease Canoas marflower - - *
1 7 - 1

* * * * * * * * * * * *
De,ctaere sp. Eventag primrose

* * * * * * * * * * * *
gs_t.eAe vientataae fronweed

'
rame bescit 8est's saattum 25/0.25 13/0.75 13/7e * 3.4/1.6 3.5/6.8 1.4/Tr * 1 7 1 *
Partneaocsssus estaavefeita virginia creeper 1 3/0.38 13/0.13 13/Tr 25/1.00 1.8/2.4 3. 5/1.2 1.4/Tr 2.4/2.5 1 8 1 1

* 13/0,13 * 13/0.13 * 3.5/1.2 * 1.3/0. 3 * 1 * 1
f Fiaws v$raiatsaa virgiata piae

FETTeoaate treiere solomon's seal - - - 50/1.63 - - - 4. 9/4.0 - - - 1
|
i pryavs serettas 81act cherry 25/0.50 25/0.38 43/0.63 38/0.88 3.4/ 3.2 6.7/3.4 6.9/7.6 3.7/2.1 1 1 1 1

ccus veaceeef t Chintapta est 13/Te 13/0.13 * 36/1.13 1.8/Tr 3.5/1.2 + 3.7/2.8 1 8 * 1
* - - 1 * - -1.8/0.8.+s es we a.t u.a 81act ook 13/0.13 * - -

Ass. reocans" possoa try 13/0,13 - 13/Tc 13/0.13 1.8/0.0 - 1.4/Tr 1.3/0.3
- - . *

av scora tic a Fragrant suust - - - * - - = *

1 - 1 1

So6M g pseudoacacia Black locust 13/1.38 * * 13/0,50 1.8/8.9 * * 1.3/1.2 1 * * 1
Rosa sp. Rose 13/0,13 13/0.13 13/Tr 13/0.13 1.8/0.8 3.5/1.2 1.4/Tr 1.3/ 0. 3 1 4 1 1

- - - 13/0.13 - - - 13/0.13 - - - 1Gilte caro 11ateasts natry ruellia
- -

63/0.13 50/0.75 5.4/1.5
* - - -

6.9/1.4 4.9/1.9
- - * -* -

1 - 1 1eS aa r 6 e saa deas t s 81oodrsett

eedvle tr$ oliste saa teroot 38/0.25 - -

6.9/13.4 - - - 1 -
5p*1ectas racesese** False Solosea's seal - - 63/1.13 - - -

- - - 1 - - -1.8/ 3.2' e d a.14 t>ec es" Carrton-flower 13/0.50 - - -

;<1 teale 9 rdilla Goldeared 75/1.63 13/0.25 100/1.00 38/1.88 13.t r i .63 3.5/2.3 11.0/12.0 3.7/4.7 1 7 1 1
1

- - 3.4/3.2 - - - 1 - - -
.ol ide go sp." Goldeared 25/0.50 -

13/0.25 13/0.75 ** 13/0.25 3.5/2.3 1.4/2.0 1.3/1.9 * 8 1 1
;WT7ceepe5 oceiculatus Core 1 berry9

fernece effictaale** Camoa dondelton - - 1 3/0.38 13/0.13 - - 1.4 / s . 6 1.3/0.3 - - 1 1

%eliiFev* dioice tarly amadow-rve 38/0.63 25/0.38 63/0.63 - 5.4 /4.0 6.7/ 3.4 6.9/7.6 - 1 1 1 -
3.7/ 3. 7 1 8 * 1

Ukus e bra 51tpaery ele 50/0.75 13/0.13 * 38/1.50 7.0/4.8 3.5/1.2 *
1- 2.4/0.6 - - -v 25/0.25 - -

1.4/Tr - 1 - 1 -
-

Te atre sp.** Felse he11 eterne - -

11/Te 1.8/7r
)& se*orte" booly-bive violet 13/Te ---

* 1 - - ** 1.8/1.6! Vitis eestive11s Summer gespe 13/0.25 - -

13/0.13 1.8/0.8 -

6.9/16.8 - - - 1 -

- -

1.3/0.3 1 - - 1
STiohleocase Dicot 8 13/0.13 - - -

Ubaoc e rledaase penaecot A - - 63/1.4 - - -

t

i

Tame ass observed ta plots ev tag tadicated previews seseltag perted (1976-1977). but not ductag the current sospitag perted.* e

-Tase ses not e6 served la plots dortas ladicated seseltag perted previously nor dettag the curre#1 sampling period.
!
I M
l Tasa observed ta plots for the first Star durtag 19771978 samp1 tag period.

*"I . mesithy, 7 . Dytas, 8 - 8erment
Tr - Trace

.
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Table D-4 (Cantd)
r

Red Pine Cover Type>

Relative Relative
[Frequency (I) Areal Cover (1) Frequency (1)ArealCover(5) Mode Condition ***

1977 1978 1977 1978 1977 1978
Scientiffc liene Comon Home Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

'

Cercis canadensis Eastern redbud 75/2.63 38/0.50 - 63/2.00 10.1/7.1 10.4/3.5 - 9.2/5.4 1/2 1 - 1Cornus TiorTde Flowering dogwood 63/6.50 63/1.38 30/0.13 25/4.63 8.5/17.6 17.2/9.6 7.4/1.2 3.7/12.6 1 8 1 1DesiTarte iacinfata Cut-teeved toothwort - - 38/2.13 - - - 7.4/20.0 - - - 1 -
Eupatorium serotine Late-flowering thoroughmort 13/1.00 13/0.50 13/0.13 * 1.7/2.7 3.6/3.5 2.5/1.2 * 1 1 1 *Tagus grandTfolia Beech 13/0.25 13/0.13 25/0.50 13.0.75 1.7/0.7 3.6/1.0 4.9/4.7 1.9/2.0 1 8 1 1

*

Fraserta virefnfane Wild strouberry 13/0.25 * 13/Tr 13/Tr 1.7/0.7 * 2.5/Tr 1.9/Tr 1 * 1 1
* Fraxinus americana White ash 63/1.25 * 25/Tr 50/2.63 8.5/3.4 * 4.9/Tr 7.3/7.1 1 * 1 1Fraxinus quadranquista Blue ash * 25/0.25 13/0.13 - * 6.8/1.7 2.5/3.2 - * 8 1 -

Galium aspre11um Northern bedstrew 13/0.13 25/0.25 - 13/0.38 1.7/0.4 6.8/1.7 - 1.9/1.0 1 1 - 1CoTTuiii circaezans White wild licorice 50/0.50 13/0.13 38/0.75 6.7/1.4 3.6/1.0 - 5.6/2.0 1 1 1- -

Galium triflor m Fragrant bedstraw * * 38/0.50 13/0.13 * * 7.4/4.7 1.9/0.4 * * 1 1
h canadense Canedfan avens * - 38/0.13 38/1.13 * - 7.4/1.2 5.6/3.1 * I 13

Lirtodendron tuttpffere** Yellow poplar - - - 13/0.38 - - - 1.9/1.0 - - - 1t:s Lonicera Layonica Jopenese honeysuckle 50/14.00 50/8.89 * 50/11.25 6.7/37.9 13.7/61.7 * 7.3/30.6 1 1 * 1.j EliTenliergia sobolf fere meh1y gross - - - 13/0.13 - - - 1.9/0.4
- 1

Iu Parthenocissus outneuefo11e Virginia creeper 25/2.13 - 38/0.13 38/2.63 3.4/5.8 - 7.4/1.2 5.6/7.1 1 - 1' Phrium leptostachse Lopseed 38/2.25 * - 13/1.63 5.1/6.1 * - 1.9/4.4 1 * - 1
, Pflea pe11a**
i Pinus strebus ~

Clearweed - - - 13/0.13 - - - 1.9/0.4 1- - -
White pine 25/0.13 25/0.25 13/0.13 3.4/0.4 6.8/1.7 2.5/1.2 1 1 1

* * *
. Poaceae Grass - - * - - - * - - - * -! Prunus serottne Black cherry 50/0.88 13/O.38 75/1.63 50/1.13 6.7/2.4 3.6/2.6 14.7/15.3 7.3/3.1 1 1 1 1I Quercus prinus Chestnut ook 13/0.25 25/0.88 - - 1.7/0.7 6.8/6.1 - - 1 1 - -

us velutfne Black oak 38/1.13 13/0.25 - 38/1.00 5.1/3.1 3.6/1.7 - 5.6/2.7 1 8 1
,

i 5 radicans Poison tvy 25/0.63
-

13/Tr 38/0.63 3.4/1.7Esa sp. Rose 13/0.25 * 13/Tr 25/0.25 1.7/0.7
- 2.5/Tr 5.6/1.7 1/2 - 1 1

-

* 2.5/Tr 3.7/0.7 1 * 1 1Nuliiis sp. Blackberry 13/0,13 - - 25/0.63 1.7/0.4 - - 3.7/1.7 1 1Sonicula trf follate Snakeroot 75/1.75 50/0.63 68/1.88 88/4.25 10.1/4.7 13.7/4.4 - 12.9/11.5 1 1/6 - 1
- -

,

l
Sessafras albidum Sassafras 25/0.50 * - * 3.4/1.4 * - * 1 * - *5m11am her W Carrfon-flower 13/Tr - - - 1.7/Tr - -

,

| 5pphoricarpos orbfculatus Coralberry - - - *
- 1 - -*

: Ulmus rubra 51tppery elm 13/0.13 - - 13/0.38 1.7/0.4
- - - * - -

- - 1.9/1.0 1
1.7/0.4 - - * 1

- 1| Viola sororta Wooly-blue violet 13/0.13 - - *
-

*- -
1 Vitis rotlandifolla Muscadine grepe - - - * - .- - *

*
! Dicotyledonee** Dicot 13/0.13 - - * - - -

1.7/0.4 - - * 1 - *

*

Taxa mes observed in plots during indicated previous sagling period (1976-1977), but not during the current soupilng period.
-Tena uns not observed in plots during indicated soap 1f ng period previously nor during the current sampling period.

Tama observed in plots for the first time during 1977 1978 sampling perfod.,

i ***
; I - Healthy. 2 - Diseased. 6 - Dead. 8 - Dorment.

Tr = Trace
,

.

i

_ _ _ _ _ _



Table D-4 (Contd)
.

- Sycamore-Boxelder Cover Type
,

Relative Relettve
Frequency (1 Areal Co-er (1) Frequency (1) Areal Cover (1) Mode Condition ***

1977 1978 1977 1978 1977 1978

Sc1entiffc Name Common Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

Acer nejundo Boneider * - 25/Tr * * - 4.1/Tr * * - 1 *
ActTno rTi alternifolia Wing-steen 38/1.00 38/0.63 25/0.75 38/5.75 6.1/1.5 7.2/3.1 4.1/3.6 6.4/6.2 2 7 1 1
A=oranthus sp. Pigweed - * - - - * - - - - -*
Xiter sp.3* Aster - 13/0.13 - - - 2.4/0.6 - - - 1 - -

RTdens sp.** Beggar's ticks 13/0.63 - - - 2.1/0.9 - - - 1 - - -

Caren sp. Sedge 50/3.63 50/5.63 50/6.38 50/5.88 8.1/5.4 9.4/27.9 8.2/30.7 8.4/6.3 1 1 1 1Circaea alpina Samit enchanter's nightshade * * * *13/0.25 - 2.2/0.3 * * - 1-

Claytonia virginica * Spring-beauty - - 50/1.25 - - 8.2/6.0 - - 1 -
Courielina sp. Dayflower 13/0.13 13/0.88 13/0.38 2.1/0.2 2.4/4.4 - 2.2/0.4 1 7 - 1-

Cornus florida Flowering dogwood 38/1.63 25/0.38 * 13/1.38 6.1/2.4 4.7/1.9 2.2/1.5 1 8 **
1

Cryptoteenta canadensts Monewort - - - 13/0.13 - - - 2.2/0.1 1- - -

Dentacta lactniata Cut-leaved toothwort 13/0.25 13/0.13 50/4.13 - 2.1/0.4 2.4/0.6 8.2/19.9 - 1 1 1 -

g El - virginicus Virginta utid rye 25/0.88 25/1.13 13/0.13 38/1.50 4.0/1.3 4.7/5.6 2.1/0.6 6.4/1.6 1 1 1 1
tum serotinum Late-flowering thoroughwort 25/2.26 88/4.75 50/5.63 4.0/3.3 16.6/23.5 - 8.4/6.1 1 1 1

- -g ium circaezans White wild licorice 13/0.13 13/0,13 25/0.25 13/0.13 2.1/0.2 2.4/0.6 4.1/1.2 2.2/0.1 1 1 1 1
Galium triflorum Fragrant bedstraw - - 13/0.25 - - - 2.1/1.2 - - - 1 -
Gev= canadense Canadian avens 50/1.63 50/0.63 13/0.13 50/4.88 8.1/2.4 9.4/3.1 2.1/0.6 8.4/5.3 1 1 1 1
T ,ittens airida Ve11ow Jewelmeed 50/6.50 38/0.38 50/3.75 63/27.38 8.1/9.7 7.2/1.9 8.2/18.0 10.6/29.5 1 6 1 1TeTferson ta y la

Urtica dToTca"
~

Twinlea f - - * - - * - - - * *-

Wood nettle 50/4.25 - - 13/6.00 8.1/6.3 - - 2.2/6.5 1 - - 1
Lindera benroin** 5picebush 13/0.38 - - - 2.1/0.6 - - - 1 - - -Ossorhiza claytonfi++ White snakeroot - - 50/0.88 - - - 8.2/4.2 - - - 1 -Farthenoctssus quinquefolia virginia creeper 25/1.00 * 13/0.13 25/2.00 4.0/1.5 * 2.1/0.6 4.2/2.2 1 * 1 1Plica pumila Clearmeed 88/40.75 63/4.00 50/Tr 63/26.88 14.2/60.5 11.9/19.8 8.2/Tr 10.6/29.0 1 6 1 1P5Tiionum cespitostsu Long-bristled smartwed 13/0.13* - - * 2.4/0.6 - - * 1 - -
Rhus radicans Poison try 13/0.25 13/0.13 25/0.38 13/0.63 2.1/0.4 2.4/0.6 4.1/1.8 2.2/0.7 1 8 1 1576TcET trifoltata snakeroot 13/0.38 25/0.13 68/0.88 63/1.63 2.1/0.6 4.7/0.6 11.2/4.2 10.6/1.8 6 1 1 1smilan herbacea Carrion-flower 13/0.25 13/0.38 2.1/0.4 2.4/1.9 - - 1 1 -

- -

55TTdigo sp. Goldenrod 25/0.50,
-

* 13/0.25 25/0.88 4.0/0.7 2.1/1.2 4.2/0.9 1 * 1 I*
W ilferae sp.** 13/0.13 - - - 2.1/0.6 - - - 1 -
Viola erlocarpa Smoothish yellow violet 13/0.25 13/0.38 13/0.13 * 2.1/0.4 2.4/1.9 2.1/0.6 * 1 1 1 *VToTi sororta Wooly-blue violet 38/0.63 25/0.25 50/1.00 38/1.38 6.1/0.9 4.7/1.2 8.2/4.8 6.4/1.5 1 1 1 1

o

*

Tana was observed in plots during indicated previous sanpilng period (1976-1977), but not during the current sagling period.
-Taxa uns not observed in plots during indicated sangling perfoo previously nor during the current sangling period.
" Taxa observed in plots for the first time during 1977-1978 saspling period."*

1 - Healthy. 2 - Diseased. 6 - Dead. 7 - Dying. 8 - Dormant.
Tr = trace

.

n
_ . _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _

1

i
,

Tablo D-4 (Contd)
,

,

Oak-Hickory Cover Type

Reisttee pelative

Frequency (1[ Areal Cover (1) Frewency (1) Areal tower pende Condition ***

1977 1978 1977 1978 1977 1978

Sctentsf te nome Commen name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

4 . - - 1-
1- 13/tr - - - 2.7/0.7 - -Acer seccherws Sugar maple - -

25/Tr -

* - - . - - -
31TTuiHE 7e4se Wild geritc - - - - 3.5/fr

*
-

ETintET'sf''- Piquead * - - -

* - - *AncEwse~cinedenst s Canada anemone - - * - - - . =

Ancanne11. thaTTcfroides lhee ans=one - - * - - - * - - * -.

agruni Tinaden e Wild ginger - - - 13/Tr -
*-

-

Xs.ter, atureus Asure ester * * - * * -
2.7ffr - - - 1

* * - *

Cardantae douglassti Purple cress 13/0.13 - 25/fr * 3.1/1.1 - 3.5/fr * 6 - 1 *
(arya cordlformis~ Yelloubud htChory - * - - - * - . - * - -

{a ees alpina~
fastern redtnd 13/0.38 * 50/0.25 38/t.63 3.1/3.3 * 7.0/0.7 7.9/8.4 1 * 1 ICercis~cinaJeasTi

(trc 5=s11 enchanter's nightshede 13/0.13 25/0.25 - - 3.1/ I .1 19.5/11.0 - . I 1/8 - -
e1Tna sp. Osyflower * - - - * - - . - - -*

Compositse** Sunflower 13/0.25 - - 13/0.25 3.1/2.2 - - 2.7/I.3 1 - - 1
fornus prTceae ntss Price's cornel - - - - - . . . - - - -

Caise-'spF- 5 edge 25/0.25 - - * 5. 9/2.2 - - * 1 - - *
DeipKlatum tricorne ** Duerf tortspur - - 88/4.88 - - - 12.3/14.1 - - 1 -.

C3 DentaiTa~lec~TETaTa- Cut-leeved tootheort - - 88/2.00 - - - 12.3/5.8 . - - 1 -

d trythrontum albedum White trout-Illy - - 75/6.13 - - - 10.5/l7.8
(~upaWTui=~secojjaw tate-flowering thoroughuert 50/l.13 13/0.13 - 50/2.25 11.6/9.8 10.2/5.7 - 10.4/11.6 - - 1

. -

1 1 - 1
Frisinus emericaae _n

%s
White ash * * - - * * - . * * - -

fra Tavi queffa"2utsta stue ash 13/Tr 13/0.25 - * 3.1/fr 10.2/11.0 - * 1 1 1 1
Cium calnedease Canadian avons 13/0.38 13/0.13 25/0.38 25/O.50 3.1/3.3 10.2/5.7 3.5/l.1 5.2/2.6 1 1 1 1
Ga t tum c irc aerens** White wild Itcortce - - 25/fr - - - 3.5/Tr
C1cochoeNnedefeau Gill over-the. ground 13/0,13 - - - 3.1/1.1 - - .

- - 1 -
I - - -~ '

* * -

38/Tr * * *
ophyllu= appendiculatus Appendaged unter leaf

* * *
= * * -

7.9/Tr * * * 1
. * * - -

res petute Bot tictrush
-e japonica Japanew honeysuckle 13/0.25 * - 13/1.13 3.1/2.2 * - 2.7/5.8 1 * - 1=

IEPetenste virg,lalCe 8IvebeIIs * * 100/15.5 - - - 14.0/44.9 . - - 1 -
RulTe4EeryTe soloTTfera enshly grass * * * * * * * * * * * *
llepleiis tif ta ** Catato 13/Tr - - - 3.1/fr - -

15.6/49.6 1 1 1 1
2 - - --

ParthenoilsTus quinquefella virginf a creeper 88/6.50 13/0.13 75/0.25 75/9.63 20.9/56.2 10.2/5.7 10.5/0.7
pot12 "* fE" Uf Torw. Solomon's seal * * 25/0.75 - * * 3.5/2.2 * * 1 -i .

Quer.iuiTp! Dat - - - 13/0.13 - - - 2.7/0.7 - - - 1
shus radscens Poison Ivy 25/0.38 - - 13/0.13 5.9/3.3 - - 2.7/0.7 1 - - 1
Fobina7eufdecac ta Black locust * * * * * * * * * * * *
Rub ~ rsp~.'* Slackberry 13/0.38 - - - 3.1/3.3u 1 - - -- - .

Sangstnerta canedensts Sloafroot - - 13/1.50 13/l.00 - - 1.8/4.3 2.7/5.2 - - 1 15ahula Tdiolief Snateroot 13/0.13 - - 13/0.25 3.1/1.1 - - 2.7/1.3 1 - - 1

'. Satiscine receamsaSo1TdaFsi'8-Goldenrod 13/0.25 13/0.13 - - 3.1/2.2 10.2/5.7 - .

False Solomon's-scal * - - 13/0.50 * - - 2.7/2.6 * - - 1
I 1 - -5 horicarpos orbiculatus Coralberry * * 13/0.25 * * * 1.8/0. 7 * * * 1 *cl TTWwssile Toadshade - - 50/I.75 13/0.25 - - 7.0/5.1 2.7/I.3 - - - 1UEs ru' bra 51topery ele 38/0.50 39/l.25 3a/0.88 50/l.75 9.0/4.3 29.7/55.1 5. 3/2.5 30.4/9.0 2 1/6 1 1

Viola sororts** 1sooly-blue violet 13/0.I1 - - - 3.1/1.1 - 1 - - -Vltri eestTwells Suminer grape 13/0.38 * - 75/9.63 3.1/3.3
- -

15.6/49.6 1 * - 1* -

*

Tana ses obweved in plots during indicated previous sagttag period (1976-1977). but not during the current sasettag perfod.
- Tana tes not obwrved in plots during Indicated Segling perfod previously nor during the current sagitng period.

fosa observed in plots for the first tjue during 1977-1978 sagt tag period. *

*"I Healthy. 6 - Deed. 8 Oorment.
tr * Trace

- _ _ _ _ _ _ _ _



Table D-4 (Contd)
.

.

, Walnut-Hickory-Buckeye Cover Type

Relative / pelative
Frequency (t[ Areal Cover (1) Frequency ($fAreal Cover (1) tiede Conditten***

1977 1978 1977 1978 1977 19785cfeatIfIc meme Common Neae Sep Oc t Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun
Acer neysado Soneider 13/0.13 13/0.13 13/0.25 * 1. 3/0.4 3.0/1.0 1.7/0. 9A5r scdefus** Suqsr ample 13/T7 - 13/Tr 25/Tr 1.3/Te 1.7/Tr - 2.8/Tr 1 - 1 I

* 1 1 1 *
AciTa&=rrTraTteenf rot ta utngstem 38/0.88 - - 38/1.25 3.8/2.6 - - 4.211.7 1 - -ATTTWceEdJs, wild garlic - - * - - -

1
EFos ' faaedensts Canada anemone - - - 13/0.38 - - - 1.4/0.5 - - -

*e - - - * -
Esb.f fleeviga ta Samoth rect. cress 13/0.13 1

- - 13/0.25 1. 3/0.4 - - 1.4/0.3 1 - - 1Astelna triloba Paises 25/1.13 * * 25/2.75 2. 5/3.4[arde=IneTugTassit Purple cress - - - * - - - * - - -

* * 2.8/3.8 1 * * 1
Ceres sp. ** Sedge - - - 25/0.13 - - - 2.8/0.2 - - -

*

.a cordtforuts tellombud hfetory 13/0.25 * - * 1. 3/0.7 * - * 1 * *
1

a evik Shagbart hectory - * - - - * - - - * - -
-

C is caaadcasts Eastern redbud 50/0.13 - 63/0.88 5.1/0.4
*

* - 7.0/1.2 1 * 1Circaea aletaa $seit enchanter's nightshade 38/0.50 - - 13/0.38 3.8/1.5
-

EvoTevius sp. S taduced * - -fires sp. Sedge 50/0.38 13/Tr 13/Tr
- *

- - 1.4/0.5 1 1- -
- - - * -

16aba f actatata Cut-leaved toothmort - -
- - - 13.0/28.9 - - - 1

5.1/1.1 3.0/fr 1.7/Tr # 1 1 - -*
1 *g-p bicotoTidease** Dicot A 13/Tr -

100/7.63
- - 1.3/Tr -

5 Oscoto pie ** Ofcot 8 25/0.63 - -
- - - 1 - - -

- - - 1 - - -"
W FrTPaia osThosa Merbf ager-et-spring - - 88/1.38

- 2. 5/1.9
QatTwrTu= seroitaum tate-ficuering thorougheert 63/1.63 75/1.63 - 88/3.25 6. 3/4.0 17.5/12.3 - 9.7/4.5

- - 1 -
- - - 11.4/5.2 -

TrasTahericane white ash 3B/1.38 - 13/0.13 63/2.63 3.8/4.1 - 1.7/0.5 8.0/ 3.6 1 - 1 1
1 1 1franta s {veTaWoJ1sta Slee ash 38/1.13

-u
* * * 3.8/3.4 * * * 1 * * *G.Itum apartae** Sedstraw - - 50/Tc - - - 6.5/Tr - - - 1Ceum ceaadinie Canadian awns 13/0.25 25/0.25 50/0.75 25/0.63 1. 3/0. 7 5. 8/1.9 6.5/2.8 2.8/0.9 - 1/6 1 1

CTecho4WJeraraa -

lieTTintEus s
sill-over-tne-ground 13/0.13 13/0,13 *

- 1. 3/0.4 3.0/1.0 *
- 1 1 *iririspYv1Tv o. Sunflower * - - - *

- - - * - - -appeadtculato. Appendaged eter leaf -
* - - - *

- - - * - - -Leadeeta bearoin Seicetush 25/0.25 13/0.13 - 25/0.38 2.5/0.7 3. 0/1.0 - 2.8/0.5 1 8 - Ito~aTcera Taponica Japanese honeysuckle 100/12.75 100/8.63FirDesicissus gulaquefolta virgtsta creeper 88/3.63 88/11.50 100/36.25 10.0/37.8 23.3/64.9 11.4/43.5 11.0/50.01 1 1 1SaaTvulus sp.* Suttertup
- - 13/0.13 - - - 1.7/0.5 - -

25/0.13 100/6.50 8.8/10.8 *
*

3. 3/0. 5 11.0/9.0 1 * 1 1Ohif6'4 finns Potson try 88/4.75 38/0,38 63/0.25 75/12.25 8.8/14.1 8.9/2.9 8.2/0.9 8.3/16.9
- - 1hose sp.** nose 25/0.38 25/0.25 - 25/0.75 2.5/1.1 5.8/1. 9
4 8 1 1SubGs sp. Blackberry 2.8/1.0 1 1 - 15eaTivia trifolf ata snakeroot 75/1.25 43/0.75 63/1.38 75/1.88 7.5/3.7 1a.7/5.6 8.2/5.2 8.3/2.6 1 1 1 1

* 13/0.63 * -
13/1.25 * 3.0/4.7 * 1.4/1.7 * 1 + 15a.Trri eieses n

Sa n t frage 13/0.13 25/0.25 - - 1. 3/O.4 5. 8/1.9SiepiirTcafpss orbiculatus Coralberry
50/1.25 13/0.13 63/1.13 25/0.50 5.1/3. 7 3. 0/1.0 8.2/4.3 2.8/0. 7 1 1 - -

- - 1 1
Taranscun officinale** Dendelton 1 1
TrTTTTisisessTle Toadshade

- - - 13/0.13 - - -
- 1.4/0.2 1. Ulmus rubr's

STola sororta**
11topery elm 38/0.38

- 13/0.38 - - - 1.7/1.4 - - -

- - -

(wet 11Firae * Mooly-blue otolet 25/0.13
- 25/Tr 38/Tc 3.8/1.1 - 3.3/Tc 4.2/Tr 1 - 1 1

1 -
8

theet -
13/0.13 13/Tr 2.5/O.4 - 1. 7/0. 5 1.4/Tr 1 - 1 1

-

})ns, aestTialf s Sussurr grape 13/0.13
- 63/1.25 - - - 8.2/4.7 - - - 1*

13/0.13 1. 3/0.4 *- -

1.4/0.2 1 * - 1* -

Tana was observed in plots during indfcated previous sagitag period (1976-1977).
but not doring the current saaeling period.

- Tana was not observed in plots during indicated saap1fng period previously nor during the current samp1tng period.
Tasa otnerved in plots for the first tfme dortag 1977-1978 sagitng perted.
1. Mealthy. 6 . Dead. 8 - Dornent.
Tr * Trace *

. - - _ _ _ _
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Tsble D-4 (Contd)-

.

Virginia Pine Cover Type

Delative / Belettve
Frequency (t[ Areal Cover (1) Frequency (1)/ Areal Cover (1) Made Conditlan*"

1977 1978 1977 1978 1977 1978
Scientific Itsee Commen Rose Sep Oc t' Apr' Jun' Sep Oc t' Apr' Jun' 5ep Oct Apr Jun

Acer sacchsevn** Sugar ample 13/0.25 13/0.13 - 13/Tr 2.8/1.3 4.1/3.6 - 2.3/Tr 1 1 - 1XTTTwTiT4 Jesse utid garlic - 36/0.25 38/0.13 - - 11.9/6.8 7.9/6.0 - - 1 1Isplentian ilaJy euron Ebnny spleenmort 25/0.50 * * * 5.3/2.5
-

s * * * 1 * * *
Entry 3Tum vergTnTeaum Virginia grape-fern * - - * * - = * * - - *
B_ryopEta nesses - - * * - - * * - - * *.

Caagsts radicans Trapet eine * * - * * * - * * * *-

Carealeers t i Little prickly sedge 25/0.13 38/0.38 25/0.13 13/0.13 5.3/0.7 11.9/10.4 5.2/6.0 2.3/1.0 1 1 1 1Cares sp. Sedge - - - 25/0.25 - - - 4. 5/2.0 - - - I
carya cordsformes Teiiodud hickory - * * * -

9.0/Tr 1 - - 1
* * . .* . . .Cercis canedensts" fastern redbud 13/Tr - - 50/Tr 2.8/Tr - -

Cokp6sitaP8- Sunflower - - 13/Tc - - - 2.7/Tc - - - 1 -Cornui 11srida Flamering dagunod 100/4.88 38/O.38 88/0.75 100/3.38 21.3/24.7 11.9/10.4 18.3/34.718.0/26.8 1 8 1 1
Desandfun peniculatum panicled tick-trefott * *

Unowarea v1TTosP*~ wtid yam 13/0.25
~

- 13/0.13 * * - 2. 3/1.0 * * - 1
Eupetorium sFoiTnum Late-flowering thoroughuort

- - - 2.8/1.3 - - - 1 - - -
-

* * - * * * - * * * - *
Fre3 erie vi T Wild strauberry 13/0.25 * * * 2.8/1.3 * *

Ea.GR af.f3 nTaW * 1 * * *t3 < Ice 4T white ash 13/0.13 * 25/0.25 - 2.8/0. 7 * 5.2/11.6 - 1 + 1 -b Frastaus quadrangulata_ 81ve ash 25/0.50 * - 38/1.25 5. 3/2. 5 * - 6.8/9.9 1 * - 1@ GT Tum- e t rcserens White ut1d itcorice 13/0.13 13/0.13 38/0,1 3 50/0.25 2.8/0. 7 4.1/3.6 7. 9/6.0 9. 0/2.0 1 1 1 1CeWissedense Canadian evens * * - 25/0.25 * * - 4.5/2.0 * *
1lissaelTs vTritetene** uttch-harel - 13/0.25 13/0.13 - - 4.1/6.8 2.7/6.0 - - 8 1

-

Jef f ersonia diphyl,a, Tutaleef - - - 13/0.13 - - - 2.3/1.0 - - - 1-
Lonicere Lapontca_ Jepenese honeysuckle 25/6.38 13/0.50 13/0.13 13/0.25 5.3/32.2 4.1/13.7 2.7/6.0 2.3/2.0 1 1 1 1
Osunrhera claytonit** Sweet etcely 13/Tr - - -

2.8/12.0 4.1/ 3. 6 10.4/6.0
- 1 - -2.8/Tr - -

Phry.e7 oitac - topseed - 13/0.50 - - - 2.8/2.5 -
6.8/34.7 1 8 1 -PertWnoitisus fo11e Virginta creeper 13/2.38 13/0.13 50/0.13 38/4.38 --

s
- .. 1 - -Prnu- vif int Virginie pfne - 13/0.13 - - - 4.1/3.6 - - - 1 - -

_P6dgh -- llatum" May-epple - - 13/Tr 13/0.13 - - 2.7/Tr 2.3/1.0 - - 1 1pe

Prunus serottaa Black cherry 13/0.13 75/1.00 63/0.38 38/0.38 2.8/0. 7 23.6/27.4 13.1/17.6 6.8/3.0 1 1 1 1Guertus ruttre Red oet * * 13/Tr 25/0.38 * * 2.7/Tr 4. 5/3.0 * * 1 1PhvT radTcasi potson try 38/2.50 - - 13/0.38 8.1/12.6 - - 2.3/3.0 1 - - 1RobTnTa pseudoacecta" Black locust 25/0.38 - - - 5. 3/1.9 - - -

1 - - -
1 - - -RopcLeef8- Rose fastly 13/0.25 - - - 2.8/1.3 - - -

aubus sp. 81ackberry - * * * - * * * - ** *

| !aaTiet.a trifo11sta Snateront 50/0.25 38/0.25 88/Tr 50/0.88 10.7/1.3 11.9/6.8 18.3/Tr 9.0/7.0 - 1 1 15=iTi sp. sreenbetar * * - - * * - - * * - -5 TTJ herbeces Carrion.flouer * 13/0.13 - * * 4.1/3.6 - * * 1 *To1Tlige sp. Goldenrod * * - * * * - * * * - *
8 Taranaceus sp.** tammen dondelfon - - - 13/0.13 - - - 2.3/1.0 - - - 1 *
* Ulmus rubre $1topery elm - - -

2.8/Tr
- - - * - - -* *

yToli iors ta" Wooly-bive violet 13/Tr - - 13/Tr - - 2.3/Tr 1 - - 1o ra

*

Tana uns observed in plots during Indicated previous saapilng period (1976-1977), but not during the current saapling period.
- Tasa uns not observed in plots during indicated Sasoting pertad previously nor during the current sanyltng period.

Tasa observed in plots for the first time during 1977 1978 saaeling period.
1 + Meelthy, 8 . Oorment.

'Seay11ag station 101 relocation say reflect some differences between years.
.

Tr * Trece

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _



Table D-5

Mean (i) and Standard Error (SE) Values * for Soil Parameters
for Each Vegetation Cover Type

Soil Moisture (%)

1977 1978
Sep Oct Apr Jun

Code' Cover Type i SE i SE R SE i SE

01 Maple-Basswood 33.9 1.5 40.2 1.0 39.3 3.3 38.8 2.3

02 Oak-Maple 26.8 1.6 32.8 1.8 35.9 0.6 32.8 0.8

03 Chinkapin Oak 22.2 1.6 30.0 2.8 29.6 3.2 31.2 0.7

04 Red Pine 19.9 2.0 25.8 0.9 28.1 1.0 25.5 0.4

05 Sycamore-Boxelder 21.0 2.3 27.3 1.3 24.8 2.5 27.8 1.6

06 Oak-Hickory 16.5 0.8 27.4 1.1 29.5 0.6 22.1 0.3

09 Walnut-Hickory-Buckeye 34.5 1.5 39.2 2.4 34.3 3.0 41.3 2.2

10 Orchard 14.6 4.2 24.6 0.7 24.6 1.0 23.4 0.7

11 Virginia Pine 20.9 2.1 26.7 0.9 26.7 0.9 24.4 1.2

3Soil Bulk Density (g/cm )

1977 1978
Sep Oct Apr Jun

Code Cover Type i SE i SE i SE I SE

01 Maple-Basswood 0.711 .063 0.68 0.06 0.718 .057 0.729 .040

02 Oak-Maple 0.743 .027 0.73 0.07 0.744 .051 0.863 .038
,

03 Chinkapin Oak 0.737 .043 0.93 0.19 0.729 .040 0.810 .024

04 Red Pine 0.870 .061 0.94 0.17 0.941 .018 0.969 .077

05 Sycamore-Boxelder 0.731 .026 1.18 0.39 0.937 .046 1.004 .035
i

06 Oak-Hickory 0.805 .034 0.79 0.15 0.728 .066 0.845 .054

09 Walnut-Hickory-Buckeye 0.773 .040 1.02 0.31 0.701 .032 0.661 .046

10 Orchard 0.923 .066 1.48 0.30 0.848 .091 ,0.939 .045

11 Virginia Pine 1.009 .050 0.90 0.10 0.743 .094 0.788 .049

* Based on 4 replicates per cover type per date sampled.
1
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Table D-5 (cont'd)

Mean (f) and Standard Error (SE) Values * for Soil Parameters
for Each Vegetation Cover Type

Soil pH (measured in water)

1978 1979
Sep Oct Apr Jun

Ccde - Cover Type i SE i SE i SE i SE

01 Maple-Basswood 7.3 0.5 7.5 0.0 7.1 0.2 6.3 0.1

02 Oak-Maple 7.2 0.3 6.9 0.6 7.3 0.1 6.7 0.1

03 Chinkapin Oak 7.3 0.2 7.6 0.2 7.2 0.1 6.6 0.1

04 Red Pine 5.8 0.2 5.6 0.3 6.2 0.1 6.1 0.1

05 Sycamore-Boxelder 6.7 0.6 7.0 0.6 6.5 0.4 6.1 0.2

06 Oak-Hickory 7.7 0.1 7.9 0.1 7.5 0.1 6.6 0.1

09 Walnut-Hickory Buckeye 7.5 0.1 7.4 0.1 7.1 0.1 6.6 0.1

10 Orchard 6.9 0.2 7.1 0.2 6.1 0.1 6.3 0.0

11 Virginia Pine 5.9 0.3 5.4 0.2 5.6 0.2 5.7 0.1

Soil Conductivity ( paho/cm)

1978 1979
Sep Oct Apr Jun -

Code Cover Type i SE i SE i SE i SE

01 Maple-Basswood 232 21 272 21 76 8 567 54

02 Oak-Maple 207 17 210 19 90 5 407 47

03 Chinkapin Oak 225 11 230 31 113 20 426 25

04 Red Pine 159 13 192 46 4 119 5

05 Sycamore-Boxelder 260 15 192 20 144 36 328 64

06 Oak-Hicko ry 278 19 228 14 137 41 388 30

09 Walnut-Hickory-Buckeye 235 13 290 28 169 30 321 32

10 Orcha d 247 22 183 29 246 18 . 403 111.

11 Virginia Pine 166 14 158 10 59 18 106 11

* Based on 4 replicates per cover type per date sampled.

D-21
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Table D-5 (cont'd)

Mean (R) and Standard Error (SE) Values * for Soil Parameters
for Each Vegetation Cover Type

Soil Cation Exchange Capacity (meq/100g)
)

: 1977 1978
Sep Oct Apr Jun

Code- Cover Type i SE I SE R SE i SE

01 Maple-Basswood 50.4 20.5 12.5 1.1 42.9 3.6 49.4 3.2

02 Oak-Maple 18.7 4.6 13.5 1.5 40.1 4.7 35.6 1.8

; 03 Chinkapin Oak 23.6 2.6 13.2 1.3 41.5 3.3 42.4 1.4
]

04 Red Pine 18.2 1.2 10.6 0.9 20.9 2.1 19.1 1.1

i 05 Sycamore-Boxelder 18.9 0.9 12.6 0.4 21.0 2.4 28.6 4.7

1 06 Oak-Hickory 23.1 1.2 15.8 1.3 27.1 4.5 30.7 1.8
i
i 09 Walnut-Hickory-Buckeye 25.2 1.8 16.6 4.0 43.5 2.9 41.5 6.3

! 10 Orchard 18.2 1.3 10.8 1.2 14.3 1.1 15.6 0.4

11 Virginia Pine 14.9 0.8 11.5 1.0 20.7 2.0 17.1 0.7

j * Based on 4 replicates per cover type per date sampled.

1977 1978
Sep Oct Apr Jun

t Code Cover Type i SE i SE i SE i SE

01 Maple-Basswood 36.0 16.9 58.8 20.0 23.8 5.4 33.9 5.5

02 Oak-Maple 61.0 14.9 63.6 15.0 20.0 4.7 29.9 4.5

03 Chinkapin Oak 48.5 9.2 89.0 9.4 28.8 3.2 23.2 1.2

04 Red Pine 27.6 1.8 27.1 4.3 23.4 5.2 25.4 3.0

05 Sycamore-Boxelder 71.8 20.3 55.8 8.3 36.3 6.8 48.5 9.0
1

06 Oak-Hickory 74.2 5.8 66.5 9.3 41.1 6.8 51.3 5.6

09 Walnut-Hickory-Buckeye 81.1 6.8 94.9 38.0 37.4 6.1 32.1 3.1 :

10 Orchard 29.6 1.9 49.2 5.6 31.6 7.5 31.0 1.4

11 Virginia Pine 22.9 2.7 25.8 2.0 34.6 7.7 27.1 4.3

* Based on 4 replicates per cover type per date sampled.

D-22
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Table D-5 (cont'd)

Moisture and Conductivity Rankings and Maximum Values |

Soil Moisture (%) Soil Conductivity (micrombos/cm) Maximum
Single Value

Cada Cover Type i SE Rank i SE Rank (Sep 77-Jun 78)
:

01 Maple-Basswood 41.1 6.7 1 286.8 102.1 1 698*

02 Oak-Maple 43.7 9.9 3 228.5 65.8 7 525*

03 Chinkapin Oak 42.2 11.9 4 248.5 65.1 5 500*

04 Red Pine 39.7 13.5 6 129.0 31.5 8 328**

05 Sycamo re-Boxelde r 39.7 13.1 7 231.0 40.2 6 515*

06 Oak-Hickory 40.6 14.4 5 257.8 52.3 3 478*

09 Walnut-Hickory- 45.1 7.0 2 253.8 33.4 4 370*,

'
Buckeye

;

10 Orchard 39.5 15.4 8 269.8 46.9 2 710*

11 Virginia Pine 39.2 13.3 9 122.3 25.0 9 203***

* In June 1978
** In October 1977

*** In September 1977
1

i

h

I

| 4

*
.
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Table E-1

Percentage of Ground Surface Covered by Vegetation and Litter in the *
Herbaceous Stratum of Each Vegetation Cover Type ,

,

;

1

| Areal Cover (%)*
.

{ Vegetation Litter Total
! Code Cover Type Sep Oct Mar Jun Sep Oct Mar Jun Sep Oct Mar Jun

'

01 Maple-Basswood 20.6 17.5 31.6 17.8 53.8 58.8 65.3 72.0 74.4 76.3 96.9 89.8
,

02 Oak-Maple 25.1 19.4 6.5 30.6 67.4 76.9 89.1 65.3 92.5 96.3 95.6 95.94

j 03 Chinkapin Oak 15.9 12.9 6.3 33.1 71.6 77.1 81.2 58.8 87.5 90.0 87.5 91.9
04 Red pine 29.8 25.8 7.0 41.6 70.2 74.2 93.0 58.4 100.0 100.0 100.0 100.0-

"
! 4 05 Sycamore-Boxelder 70.0 57.5 15.5 51.3 21.9 38.8 81.4 45.0 91.9 96.3 96.9 95.3

06 Oak-Hickory 12.1 8.1 38.6 15.6 52.9 60.6 48.3 60.7 65.0 68.7 86.9 76.3
09 Walnut-Hickory-Buckeye 29.1 16.5 8.0 46.3 61.9 81.4 86.4 48.1 91.0 97.9 94.4 94.4;

| 11 Virginia pine 13.8 12.9 9.5 23.0 73.7 74.6 89.4 76.1 87.5 87.5 98.9 99.1

! *
Based on mean of 8 plots per cover type per sample date.

1

.

,
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Table E-2
'

Species Composition, Frequency, Basal Area, and Condition of the
. Tree and Sapling Strata for Each Vegetation Cover Type
..

Maple-Basswood Cover Type

.

Relative Relative
No. Individuals Frequency Basal Area Basal Area Mode

Scientific Name Common Name in Sample Frequency (1) W /ha) (I) Condition

Tree stratum
Live Condition
Acer saccharum Sugar maple 5 1.00 33.3 14.0 41.2 Healthy
TTTTa americana Basswood 3 0.50 16.7 13.5 39.7 HealthyJuglans nigra Black walnut 1 0.50 16.7 4.0 11.8 Healthy
Fraxinus americana White ash 2 0.50 16.7 1.9 5.6 Healthy / mechanical injury

y Total Live 11 2.50 83.4 33.4 98.3

Dead Condition

Fraxinus americana White ash j 0.50 16.7 0.6 1.8
Total Dead j 0.50 16.7 0.6 1.8

TOTAL 12 3.00 100.1 34.0 100.0

Sapling stratum
No sapilngs occurred in plots

.'

___ _ _ _ _ _ _ _ _ _ _ . _ _
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Table E-2 (Contd)
.

Oak-Maple Cover Type
. -

Relative Relative
No. Individuals Frequency Basal Area Basal Area Mode

Scientific Name Common Name in Sample Frequency (s) (v/ha) (s) Condition
i

Tree stratum
Live Condition
Acer saccharum Sugar maple 6 1.00 20.0 9.6 30.0 Healthy
('uercus prinus Chestnut oak 1 0.50 10.0 6.2 19.4 Mechanical injury
Cuercus velutina Black oak 1 0.50 10.0 5.6 17.5 Healthy,

Traxinus americana White ash 3 0.50 10.0 5.6 17.5 Healthy
Prunus serotina Black cherry 2 1.00 20.0 2.7 8.4 Healthy / dying
Cornus florida Flowering dogwood 2 0.50 10.0 0.8 2.5 Healthy / diseased
Juniperus virginiana Eastern red cedar 1 0.50 10.0 0.4 1.3 Diseased

M Total Live 16 4.50 90.0 30.9 96.6

Dead Condition

Acer saccharum Sugar maple _1, 0.50 10.0 1.1 3.4
Total Dead _l 0.50 10.0 1.1 3.4

TOTAL 17 5.00 100.0 32.0 100.0

Sapling stratum
Live Condition

;

Acer saccharum Sugar maple 5 1.00 100.0 1.8 100.0 Healthy
Total Live 5 1.00 100.0 1.8 100.0

Dead Condition

None

Total Dead 0 0 0 0 0 .

TOTAL 5 1.00 100.0 1.8 100.0

.

w_ . _ _ _ .
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Tcble E-2 (Csntd)

..

Chinkapin Oak Cover Type

Relative Relative
No. Individuals Frequency Basal Area Basal Area Mode

Scientific Name Comon Name' ' in Sample Frequency (%) (m /ha) (%) Condition2

Tree stratum
Live condition
Quercus muchlenbergii Chinkapin oak 11 1.00 16.7 10.7 49.5 Healthy
Fraxinus americana White ash 7 1.00 16.7 4.9 22.7 Healthy
Juniperus virginiana Eastern red cedar 5 1.00 16.7 2.9 13.4 Healthy
Quercus rubra Red oak 1 0.50 8.3 0.6 2.8 Healthy
Acer saccharum Sugar maple 1 0.50 8.3 0.4 1.9 Healthy

i Ulmus rubra Slippery elm 1 0.50 8.3 0.4 1.9 Diseasedm
4 Fraxinus quadrangulata Blue ash j 0.50 8.3 0.3 1.4 Dying

Total Live 27 5.00 83.3 20.2 93.5

Dead condition
Quercus prinus Chestnut oak 2 0.50 8.3 0.7 3.2

*

Fraxinus auadranaulata Blue ash j 0.50 8.3 0.7 3.2
Total Dead 3 1.00 16.7 1.4 6.4

TOTAL 5 6.00 100.0 21.6 99.9

Sapling stratum
Live condition
Juniperus virginiana Eastern red cedar 1 0.50 100.0 0.8 100.0 Healthy

Total Live 1 0.50 100.0 0.8 100.0

Dead' condition
None

! Total Dead 0 0 0 0 0
_

TOTAL 1 0.50 100.0 0.8 100.0

3
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Table E-2 (Contd)
.

.

Red Pine Cover Type

Relative Relative
No. Individuals Frequency BasalArea Basal Area ModeScientific Name Coninon Name in Sample Frequency (%) (m4/ha) (1) Condition

Tree stratum
Live condition
Pinus _r_esinosa Red pine 6 1.00 16.7 3.7 9.4 Healthy

5 1.00 16.7 9.5 24.1 Diseased
3 1.00 16.7 4.4 11.2 DyingPinus strobus White pine 5 1.00 16.7 7.5 19.0 HealthyLiriodendron tulipifera Yellow poplar 1 0.50 8.3 3.6 9.1 HealthyFraxinus americana White ash 2 0.50 8.3 2.4 6.1 Healthy

Total Live 22 5.00 83.4 31.1 78.9,

* Dead condition
; Pinus resinosa Red pine 8 1.00 16.7 8.3 21.1

Total Dead j _1.00 16.7 y 21.1
TOTAL 30 6.00 100.1 39.4 100.0

Sapling stratum

No saplings occurred in plots

1

.

e
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Tabla E-2 (Centd)
.

Sycamore-Boxelder Cover Type
..

Relative Relative
No. Individuals Frequency Basal Area Basal Area Pbde

Scientific Name Common Name in Sample Frequency (%) (m2/ha) (%) Condition

Tree stratum
Live condition
Platanus occidentalis Sycamore 4 0.50 14.3 31.9 74.0 Diseased
Juglans nigra Black walnut 2 0.50 14.3 4.3 10.0 Healthy
Ulmus rubra Slippery elm 1 0.50 14.3 4.2 9.7 Healthy
Cornus florida Flowering dogwood 2 0.50 14.3 1.1 2.6 Healthy
Tilia americana Basswood 1 0.50 14.3 0.8 1.9 Healthy
Acer negundo Boxelder 1 0.50 14.3 0.5 1.2 Heal thy
Prunus serotina Black cherry J 0.50 14.3 0.3 0.7 Mechanical injury

Total Live 12 3.50 100.1 43.1 100.1

Dead condition
None

Total Dead _0_ 0 0 0 0

TOTAL 12 3.50 100.1 43.1 100.1

Sapling stratum
Live condition
Acer negundo Boxelder 2 0.50 33.3 1.3 65.0 Healthy / diseasedreTifs occidentalis Hackberry _,,1, 0.50 33.3 0.4 20.0 Healthy

Total Live 3 1.00 66.6 1.7 85.0

Dead condition
Ulmus rubra Slippery elm J 0.50 33.3 0.3 15.0

'

Tdtal Dead j 0.50 33.3 0.3 15.0

TOTAL 4 1.50 99.9 2.0 100.0

_ __ __ _ _ _ _ _ _ _ _ _ _ _ _
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Table E-2 (Contd)
.

Oak-Hfekory Cover Type

Relative Relative
No. Individuals Frequency Bastl Area Basal Area Mode

Scientific Name Corunon Name in Sample Frequency (%) (m /ha) (%) Condi tione

Tree stratum
Live condition
Fraxinus quadrangulata Blue ash 7 1.00 20.0 15.3 41.5 Healthy
Quercus velutina Black oak 2 0.50 10.0 11.7 31.7 Healthy
Catalpa speciosa Northern catalpa 1 0.50 10.0 3.7 10.0 Insect injury
Aesculus glabra Ohio buckeye 5 1.00 20.0 3.0 8.1 Heal thy
Fraxinus americana White ash 1 0.50 10.0 1.0 2.7 ' Diseased
Ulmus rubra Slippery elm _1_ 0.50 _10.0 0.9 2.4 Insect injury

Total Live 17 4.00 80.0 35.6 96.47
"

Dead condition
Fraxinus quadrangulata Blue ash 3 1.00 20.0 1.3 2.4

Total Dead ] 1.50 __20.0 1.3 3.5

TOTAL 20 5.50 100.1 36.9 99.9

Sapling stratum
No saplings occurred in plots

.

.

_.__



Tablo E-2 (Contd)
.

Walnut-Hickory-Buckeye Cover Type
.

Relative Relative
No. Individuals Frequency Basg1 Area Basal Area ModeScientific Name Common Name in Sample Frequency (%) (m'/ha) (1) Condition

Tree stratum
Live condition
Carya ovata Shagbark hickory 2 0.50 12.5 8.5 28.1 HealthyTuTg ans nigra Black walnut 1 0.50 12.5 8.3 27.4 Mechanical injuryAesculus glabra Ohio buckeye 8 0.50 12.5 7.4 24.4 HealthyFraxinus americana White ash 2 0.50 12.5 3.5 11.6 Healthy

s
U1 pus rubra Slippery elm 2 0.50 12.5 0.8 2.6 Diseasedtercis canadensis Eastern redbud 2 0.50 12.5 0.8 2.6 Healthy / diseasedIraxinus quadrangulata Blue ash 1 0.50 12.5 0.3 1.0 Healthy

s

7 Total Live 18 3.50 87.5 29.6 97.7e

Dead condition
Ulmus rubra Slippery ela 1 0.50 12.5 _ 0.7 2.3Total Dead j 0.50 12J 0.7 2.3
TOTAL

19 4.00 100.0 30.3 100.0
Sapling stratum

Live condition
Fraxinus americana White ash j 0.50 100.0 0.6 100.0 HealthyTotal Live

1 0.50 100.0 0.6 100.0
Dead condition
None .'

Total Dead
_0 0

TOTAL
_

0 0 _0
1 0.50 100.0 0.6 100.0 !

|

|
__ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - - _ .
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Table E-2 (Contd)
s

Virginia Pine Cover Type

1
1 Relative Relative
| No. Individuals Frequency 8asal Area 8asal Area Mode

Scientific Name Connon Name in Sample Frequency (1) (r.6/ha) (1) Condition

Tree stratum
Live condition
Pinus virginiana Virginia pine 12 1.00 18.2 11.6 54.5 Healthy
Liriodendron tulipifera Yellow poplar 1 0.50 9.1 3.5 16.4 Healthy
Juniperus virginiana Eastern red cedar 2 1.00 18.2 1.9 8.9 Dying / Healthy
Cornus florida Flowering dogwood 3 1.00 18.2 1.8 8.5 Healthy
cercis canadensis Eastern redbud 2 1.00 18.2 1.1 5.2 Healthy
Diospyros virginiana Persinmon _1, 0.50 9.1 0.6 2.8 Healthy

Total Live 21 5.00 91.0 20.5 96.3

5 Dead condition

Juniperus virginiana Eastern red cedar 1 0.50 9.1 0.8 3.8
Total Dead j 0.50 9.1 0.8 3.0

TOTAL 22 5.50 100.1 21.3 100.1

Sapling stratum
Live condition
Pinus virginiana Virginia pine 1 0.50 16.7 1.5 25.9 Healthy
Cercis canadensis Eastern redbud 1 0.50 16.7 1.3 22.4 Diseased
Juniperus virginiana Eastern red cedar 1 0.50 16.7 1.3 22.4 Diseasedi

| Cornus florida Flowering dogwood 2 1.00 _33.3 1.3 22.4 Healthy

Total Live 5 2.50 83.4 5.4 93.1

Dead condition ,

1

Cercis canadensis Eastern redbud 1 0.50 16.7 0.4 6.9 |

Total Dead j 0.50 16.7 0.4 6.9

TOTAL 6 3.00 100.1 5.8 100.0
,

1

*
.
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Table E-4

Species Composition, Frequency, Cover, and Condition of the Herbaceous Stratum for Each Cover Type

- Maple-Basswood Cover Type

Fregueacy , erletive f roousacy (t) Areet Cover tal menettse tever (5) se>es Cemettien
,

,
5cteettfle mome r- name StP OCT me Jtsi MP OCT ma Jtse Stp 001 mA Jtsi StP OCT me Jun MP OCT me Jess

Acee saccherym Setor asete 0.30 0.30 0.30 0 63 10.0 10.3 0.4 16.7 2.33 2.00 0.30 2.00 10.4 16.2 1.2 II .6 eseelthy stret thy Derenat careitty

welles techere 0.13 0. I 3 0.13 0.25 3.4 3.5 2.9 6.6 0.01 0.01 0.13 0.00 0.1 0.1 3.4 5.I tere t thy neelthy neelthy tressed
Aede.fefec tea 3rsAne .Tle't4Tictrotees em eneanne e . 0.13 . . . 29 . . . 1.00 . . - 3.2 . - - .

sepolthy
.

-

- 2.9 6.6 - . 8.13 0.50 - - 0.4 2.9 . - semettby
Arbeeas eteoruheas~ Jechde.the. pulpit . . 0.43 0.25 .

13.6 5.5 13.3 5.01 5.75 1.13 5.75 24.6 32.4 3.6 33.3 steeltny stret thy stealthy sees t thy3 sere teae4ra,se uild gieter 0.50 0.50 0.25 0.50 13.2
- 0.I 0.1 . . . . . .e eee 0.13 0.13 - . 3.4 3.5 . . 0.01 0.01 .

0.11 - - . 0.0 . . . Resect lejeryast.iae tesione

fieyto=Te eir3(isie-
Sertag.neesty - - 0 00 - . .

22.0 - - - 22.33 .
. - 0.7 . - - Iepolthy -

|
e

(erye"ceriifer=#s wellemmed niceery . . . 0.33 - . . 3.4 . . .

2.25alce 19.4 - - *

(rip =Is Seibes(-- mertleger-of-spetag . . l.00 . - - 22.0 . . - 2.13 -
. . 69.9 . . - seee t thy .Deaterr 'tecia Cet-leeved teettnert . - 3.00 - . .

6.7 . . - stre t thy -
e

- - -

13.3 6.03 7.00 - 5.00 29.4 39.5 - 29 0 neelthy Iscat tmy . nPeIthytoysterte serettaus tote-flaneeta9 theresqpeert 0.50 0.50 - 0.50 13.2 13.6
-2.9 10.8 1.25 1.00 0.83 I .30 6.9 5.6 0.4 0.0 neelthy stealthy Derenet mee t thyFre siaes eaeric eae -- eshtte ash 8,30 0 30 0.13 0.30 10.0 10.3
2.9 - - - 0.13 - - - 0.4 - . . seraitty .Celim 6ereale~ norther = tedstres . . 0.13 . .

.35 . 3.4 0.25 0.01 - 0.50 1.2 0.1 - 2.9 lesect lejery Berunat - neelthyPerjheaubs.s queaguefette victiete creeper 0.33 0.83 - 0.13 3. 4

Eryan lettestuh,ge Lepseed . . . - 6.6 6.0 . - 4.63 0.25 . . 22.7 1.4 . . sees t thy Deraset . .

- 3.4 3.5 . - 0.01 0.01 - - 0.8 0.1 . . leest thy sepolthy . *Ptaws streews uhtte ptee 0.13 0.13 .

0.25 6.4 6.0 . 6.6 0 39 0.14 . 0.25 5.9 0.9 - 1.4 neaitny steelthy . neelthyOkes vediceai Petsee Ivy 0.25 0.25 .

3. 4 3.5 . - 0.25 0.25 - - 1.2 1.4 . . seeelthy sePelthy - .Se=Ic.Te TrTFolsete Saeternet 0.13 0.13 . -

8 Eaws rweg- Sing,ery ela 0.75 0.30 0.13
- - 3.5 . . . 0.0t . . . 8.1 - . . sepolthytu! fille , rye.e---- Sess.oes . 0.33 -

0.75 19.0 10.3 2.9 19.9 0.44 0.20 0.25 0.00 2.2 1.6 0.0 5.1 neef tty seesithy stretthy stealthy.
.

G wiese se. vteiet - . 0.25 - . . 5.5 - - - 0.30 . . . i .2 - . nr.i t.y . .

Iflis oestfeelfs 5 esser greee 0.13 0 25 - - 3.4 60 - . 0.01 0.14 . . 0.1 00 . . neelthy seesithy . .

TUf4L 3.79 3.67 4.54 3.77 99.0 99.5 100.2 99.9 20.39 17.74 31.67 17.27 100.I 100.3 100.1 100.1
}
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Tchic E-4 (Csntd)
.

Virginia Pine Cover Type
I

f requency aviative fregveacy (9 Areal Cover (1) Erlatlee [ever (I) *dP Coadi t ica
5cteattfle Rome rm Rose See Oct er Jun Sep Oct mr Jun Sep Oct mr Jun Sep Oct Her Jun Sep Oct er Jun

8 m Ceaedsast utId 9eritt * 0.25 0.63 .

4.1 4.8 6.4 4.2 0.50 0.63 0.25 0.38 3.0 4.5 2.6 8.7 neelthy Healthy Mee tthy Noelthy
. 4.8 16.2 . - 0.25 1.13 - - I .8 11.8 - . Healthy nre t thy -

4
trpMe ) sty =eyron

.ea t,= g Ebony spleeanort 0.25 0.25 0.25 0.25
Ir vergtaa grape-fern 0.13 - - 0.13 2. 3 - - 2.2 0.13 -

-1.75 1.00
Erioph~yle ' - ~jia +eaus 0.25 1.0 . - 1.1 Mealthy . . lees t thy

nesses . - 0.25 0.25 . . 6.4 4.2 - - . . 18.3 4.5 . - Meelthy lese t thy
Casy3s reetcoat frvueet etae 0.25 0.13 - 0.25 4.8 2.5 - 4.2 1.00 0.13 . I.00 7.6 0.e . 4.5 leest thy Dorseat Iepet thy.

Ceres leerstl Little prtctly sedge 0.50 0.38 0.25 0.38 8.2 7.3 8.4 6.4 0.39 0.75 0.38 0.43 3.0 5.4 4.0 2.0 8eesithy Meelthy levelthy neelthy
fa~ rye forJTro7.1, vette.6ed ne tory 0.25 0.13 . 0.25 4.1 2.5 . 8.2 0.25 0.13 - 0.38 1.9 0.9 - 1.y sepalthy Nealthyc Iepolthy.
ferews FTerTde~ Flamertog dogmood 8.00 0.00 0.75 1.00 16.5 19.2 19.2 16.9 2.74 3.00 0.88 6.50 21.0 21.6 9.2 29.I Mealthy Nealthy perusat leest thy
Orwedtum Jeeteelstum Pentcled etch-trefoil 0.25 0.13 0.25 4. 9 2.5 - 4.2 0.63 0.13 - 0.50 4.8 0.9 2.2 lees t thy Nealthy - lePalthy[spaterte serotiam' Late.f tauering thorougheert 0.13 0.13 .-

.

0.13 2. I 2.5 2. 2 0.63 0.43 - 0.50 4.8 4.5 2.2 seerithy Mee t thy - neetthy. .

Fregerta elegfaeas W814 strederry 0.38 0.13 0.38 0.13 6.8 2. 5 9. 7 2.2 0.26 0.13 0.25 0.13 2.0 0.9 2.6 0.6 Healthy stre t thy teralthy lave tthy
Fre IGi ^ merr aa uhtte est 0.13 0.13 . . 2. 9 2.5 . - 0.J8 0.13 . - 2.9 0.9e ce . - Healthy Dersmat . .
FreeI~aws que(r'ea2mista SIw esh 0.25 0.25 - 0.38 4.1 4.8 - 6.4 0.25 0.14 . 0.50 .l .9 1.0 - 2.2 Nealthy Meelthy . lesetthyfisi f'm- ' itec eeress - White = tid tteortce 0.13 0.13 0.25 0.25 2. 8 2.5 6.4 4.2 0.13 0.13 0.13 0.38 1.0 0.9 1.4 1.7 Healthy feea1 thy Iteelthy fere t thy
Cria ceaeTease[ Canadten eveas 0.38 0.38 - 0.38 6.3 7. 3 - 6.4 0.25 0.75 I.25 I .9 5.4 - 5.6 Itealthy feesithye . forelthy.

teatcere Japontco Jepeaese honeysucklee 0.13 0.25 0.25 0.13 2. I 4.8 6.4 2.2 1.25 3.88 4.13 2.88 9.5 27.9 43.3 12.9 Isralthy sepalthy lepolthy itset thy
FerThes Tssvi~gutaguefelte 'tr9 ete creeper 0.25 0.13 0.13 0.13 4.1 2.5 3.3 2.2 f.14 0.13 0.13 2.00 0.7 0.9 1.4 9.0 lees t thy terusat neelthy lere tthytocI8I PraegleFotiae 81ect cherry 0.93 0.13 0.13 0.50 2. I 2.5 3.3 8.4 0.13 0.13 0.13 0.50 1.0 0.9 I .4 2.2 leralthy Nealthy fees t thy leret thyI berc esWrT med eek 0.13 0.13 0.33 - 2.1 2.5 3.3

.4.2 0.65
0.25 0.25 0 - 1.9 1.8 0 . Meelthy Mee t thy nee t thySv{ gdTceas Potsoa f ey 0.38 - - 0.25 6.3 - - . . 2.13 5.0 - - 9. 6 neelthy . .

.

levetthy
embus sp. Stachberry 0.13 0.13 - 0.13 2. I 2.5 2.2 1.25 1.25 - 0.13 9.5 9.0 0.6 lees tthy foreithy - leselthy. .
feate_sia tef fettata Sasseroot 0.25 0.50 0.50 0.50 4.1 9.6 12.8 8.4 0.14 0.50 0.38 0.75 8.1 3.6 4.0 3.4 Healthy sepalthy fore t thy poe t thy5=TTaf sp. Greeabet er 0.25 0.25 . - 4.1 4.8 . . 0.64 0.75 . - 4.9 5.4 -

-1.7 esealthy Docuent
healthy Mealthy5alTes hertecca terrtea.f tauer 0.13 0.13 . 0.13 2.1 2.5 - 2. 2 0.33 0.13 - 0.38 1.0 0.9 - .

. -

Inselthy
j hUde3eTe7 GoldPared 0.13 0.13 - 0.13 2.1 2.5 2.2 0.01 0.01 - 0.13 0.1 0.1 = 0.6 Healthy Healthy- leeelthy.

gi ne.re lit,,ery ei. 0. i 3 - - - 2.1 . - - 0.01 - - . _u . . . neeithy . - .

701AL 6.07 5.20 3.90 5.93 100.0 99.9 99.8 99.9 13.15 13.96 9.54 22.3 100.4 100.1 100.0 99.9

'fene ses not observed to plots dortag ladicated (desh) sample perted

.I
O

e
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Table E-5
l

Mean (R) and Standard Error (SE) Values * for Soil Parameters for Each Vegetation Cover Type

Soil Moisture (%)

Sep Oct Apr Jun
I Code Cover Type i SE R SE R SE i SE

01 Maple-Basswood 31.9 1.4 31.9 1.4 36.7 0.9 37.2 1.5

02 Oak-Maple 23.0 1.9 26.3 1.3 31.5 1.9 28.7 2.1

03 Chinkapin Oak 20.0 1.6 27.3 1.4 31.7 1.5 23.7 1.2

04 Red Pine 16.7 1.9 21.7 0.4 27.7 1.7 25.5 0.6

05 Sycamore-Boxelder 19.4 1.3 25.5 1.5 28.8 2.8 24.2 2.1

06 Oak-liicko ry 17.1 0.8 19.7 1.3 22.0 1.5 24.7 1.4

09 Walnut-Hickory-Buckeye 25.3 1.1 31.0 0.9 33.0 1.1 32.2 1.5 |

19.1 0.510 Orchard - - - - - -

! 11 Virginia Pine 17.2 2.6 18.4 0.6 25.6 0.7 26.2 0.7

* Based on 4 per cover type per date sampled

.

1

I . _ _ _ _ _ _ _
- y,



T&ble E-5 (Centd)

..

Soil Bulk Density (g/cm3)
..

SEP OCT MAR JUN
~

Code Cover Type i S.E. i S.E. i S.E. i S.E.

01 Maple-Basswood 0.865 0.078 0.674 0.112 0.732 0.089 0.700 0.~083

02 Oak-Maple 0.931 0.042 0.926 0.062 0.816 0.457 0.823 0.044
**

03 Chinkapin oak 0.908 0.074 0.949 0.027 0.799 0.559 0.869 0.030

04 Red pine 1.206 0.051 1.132 0.086 1.014 0.019 0.985 0.066
= -

4 05 Sycamore-Boxelder 1.125 0.036 0.983 0.039 1.190 0.081 0.905 0.112

06 Oak-Hickory 0.929 0.097 1.040 0.030 0.862 0.428 0.71h - 0.035

09 Walnut-Hickory-Buckeye 0.894 0.022 0.893 0.031 0.844 0.049 0.768 0.069
***

10 Orchard 1.080 0.074- - - - - -

11 Virginia pine 0.858 0.048 0.907 0.014 0.931 0.043 0.809 0.056
* '

Based on 4 replicates per cover type per date sampled
**

Based on 3 replicates this sample date
*
Dash indicates that cover type was not sampled on that date

)
i
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Table E-5 (contd)
.

Soil pH (measured in water)
_.

SEP OCT MAR JUN

Code Cover Type 'i S.E. i S.E. i S.E. i S.E.

01 Maple-Basswood 7.8 0.1 8.6 0.0 7.5 0.0 7.5 0.1

02 Oak-Maple 7.2 0.4 8.5 0.3 7.1 0.3 7.0 0.4

03 Chinkapin oak 7.6 0.1 8.6 0.0 7.5 0.2 7.4 0.1 |

04 Red pine 7.0 0.5 7.5 0.1 5.3 0.2 6.0 0.2

4 05 Sycamore-Boxelder 7.2 0.4 8.1 0.2 6.0 0.9 7.0 0.4

06 Dak-Hickory 7.7 0.1 8.6 0.0 7.6 0.1 7.7 0.0

09 Walnut-Hickory-Buckeye 7.6 0.2 8.3 0.1 7.4 0.0 7.4 0.1

10 Orchard ** 6.9 0.2 ~- - - - -

11 Virginia pine 6.2 0.2 6.5 0.2 6.1 0.6 6.4 0.1

*
Based on 4 replicates per cover type per date sampled

**
Dash indicates that cov'er type was not sampled on that date

.

l

-
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Table E-5 (Centd)
.

Soil Conductivity (puho/ca)

SEP OCT MAR JUN
Code Cover Type i S.E. i S.E. i S.E. i. S.E.i

01 Maple-Basswood 300 32 301 42 200 31 183 16

02 Oak-Maple 209 16 221 36 176 24 187 26

03 Chinkapin oak 280 34 194 20 194 14 198 11

04 Red pine 153 17 160 23 137 9 150 6

05 Sycamore-Boxelder 282 15 245 26 259 12 199 24

06 Oak-Hickory 635 127 216 13 310 28 222 23

f 09 Walnut-Hickory-Buckeye 207 27 263 28 210 28 168 13
**

10 Orchard 170 6
- - - - - -

11 Virginia pine 166 24 221 17 184 32 121 11

*

Based on 4 replicates per cover type per date sampled

$i Dash indicates that cover type was not sampled on that date
*

.

_ _ _ _ _ _ _ _ _ _ _ . _ _
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.

Table E-5 (Contd)
.

. ,5 oil Cation Exchange Capacity (meq/100g)

SEP OCT MAR JUN

Code Cover Type i S.E. i S.E. i S.E. i S.E.

01 Maple-Basswood 48.3 2.1 50.9 2.3 49.7 5.0 24.1 5.0
1

02 Oak-Maple 39.8 6.5 37.4 0.7 35.1 7.5 24.9 3.5

03 Chinkapin oak 50.1 4.1 43.4 3.8 56.4 3.3 20.4 4.8

) 04 Red pine 18.8 3.0 21.3 1.1 24.6 3.8 18.3 2.6

05 Sycamore-Boxelder 17.4 1.4 23.6 2.3 29.2 2.8 17.5 1.1

06 Dak-Hickory 36.9 2.2 35.7 3.5 44.1 3.5 22.5 1.2

09 Walnut-Hickory-Buckeye 50.6 1.8 52.1 1.4 43.8 3.38 22.4 3.1
~**

10 Orchard 16.9 1.2- - - - - -

11 Virginia pine 18.0 1.0 19.1 0.9 22.1 1.76 18.2 0.9

I*
Based on 4 replicates per cover type per date sampled i

**
Dash indicates that cover type was not sampled on that date.

<
- - - -
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TEble E-5 (Csntd)
. .

. Soil Base Saturation (%)
,

SEP OCT MAR JUN

Code Cover Type i S.E. i S.E. EL S.E. i S.E.

01 Maple-Basswood 59.6 7.9 69.6 2.3 25.4 3.8 62.2 11.6

02 Oak-Maple 68.0 7.6 61.5 5.4 61.5 28.7 60.8 7.3

03 Chinkapin oak 75.6 4.1 72.8 7.7 21.1 4.8 93.0 17.5

04 Red pine 64.7 6.3 40.8 2.4 23.0 2.6 62.1 7.0

05 Sycamore-Boxelder 104.2 20.3 70.7 7.7 46.9 12.2 76.9 13.9

06 Oak-Hickory 91.5 3.2 77.1 1.5 40.6 10.6 95.7 8.9

09 Walnut-Hickory-Buckeye 76.6 7.2 64.6 1.2 53.1 5.3 86.5 21.7

10 Orchard ** 50.7 4.2- - - - -

11 Virginia pine 48.9 4.6 40.4 2.9 35.2 10.0 39.0 3.7

*
Based on 4 replicates per cover type per date sampled

*#. Dash indicates that cover type was not sampled on that date

_
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