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FOREWORD

Texas Instruments Incorporated (TI) is pleased to submit this

final report summarizing the methodology applied and results obtained during
the second year of the remote sensing and ground truth program conducted

- within the prescribed area on and near the proposed Marble Hill Nuclear

Generating Station, Units 1 and 2, near Paynesville, Jefferson County,

Indiana.
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SECTION I

INTRODUCTION

A. PROGRAM OBJECTIVES

The 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 effecte of cooling tower

operation and coincident salt deposition on local vegetation and soil. In

3f addition, the annual aerial color infrared photography and the updated

vegetation cover type maps will assist Public Service Company of Indiana,
'

Inc. (PSI) in their evaluation of construction impacts on the local en-

vironment.
4

B. PROGRAM SCHEDULE AND STATUS

i ' The scheduled and actual completion dates for each task are listed

in Table I-1.

Table I-l

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

3

Scheduled Actual
Task Completion Date Completion Date,

i

Aerial CIR photography 15 May 1978 27 April 1978 (initial)

9 June 1978 (reflight)

Photointerpretation 15 June 1978 18 June 1978

Vegetation ar soil 31 August 1977 2 September 1977! s

data collection 31 October 1977 28 October 1977
31 April 1978 20 April 1978

,'

31 June 1978 28 June 1978
s

Reports

Draft 31 July 1978 24 July 1978
Final 31 August 1978 5_0ctober 1978

Methods of data collection, reduction, and analysis are documented
in Section II - Methodology; summarized data are presented in Section III -,

Results and Discussion.

I-l solence servlees divlelon
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SECTION II

METHODOLOGY

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

objectives included:

Aerial color infrared photographye

Vegetation cover type mappinge

Vegetation stress delineatione

Vegetation sampling and analysise

Soil chemical sampling and analysise

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

O" A. AERIAL COLOR INFRARED PHOTOGRAPHY

Aerial color infrared (CIR) photographs were obtained in May 1978.
Five flight lines were required to obtain the May 1978 coverage of the desig-
nated area shown in Figure II-l 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.

B. MAPPING VEGETATION COVER TYPES

Vegetation cover type boundarios that were presented in "Vegeta-
tion Cover Types in the Vicinity of the Marble Hill Nuclear Generating

Station" (Texas Instrumint's 1977) were refined and redelineated where neces-
sary. This was accomplished through photointerpretation of the May 1978 CIR

II-l solence servlees divleton
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Figure II-1. Flight Line Map of Color Infrared Photography
Coverage, May 1978
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)
photographs, cross-referencing these with the August 1976 and May 1917 CIR j

1photographs, and through ground truthing during June 1978. ;
,

Cover type nomenclature corresponds with those presented in 1977
and follows the designation and types of the Society of American Foresters

'

(1954) with some modification to allow adequate description of locally
* important vegetation units. The type name was determined upon the basis of

predominant canopy species as indicated by composition of the dominant and
codominant canopy species. Where no single species comprised 50 percent or

given stand, the stand was typed on the basis of numericalmore of a

plurality of canopy species.

The ground truth examinations were conducted for initial boundary
verification and for refinement of vegetation cover type delineations.

Map revisions were incorporated, nomenclature applied, and the
O* 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 dot sampling with a modified acreage grid (64 dots per
square inch).

,

C. MAPPING VEGETATION STRESS

Areas of apparently stressed vegetation were separately delineated
within each cover type. Vegetation under stress from disease, insects or
weather was detected on the color infrared photography due to loss in infra-
red reflectance from affected foliage. The reddish photographic rendition

I of healthy vegetation grades to magenta, purple, green, and yellow as the
loss of infrared progresses due to increased stress. Vegetation stress,

j areas were delineated on the photographs and evaluated by an experienced
photointerpreter and independently by an experienced field botanist.

O(/i

'

|
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Areas of apparent vegetation stress were noted on photo overlays
and each was assigned a reference number. During ground truth reconnais-

sance, stress areas greater than or equal to 5 acres were field-checked for
stress verification and documentation of the causal agent (s). Previously

defined stress areas greater than or equal to 5 acres (TI 1977) were
examined from CIR photographs and revisited during 1978 ground-truthing to

monitor the status of each area.

Stressed areas of less than 5 acres were not field-checked, but
locations were plotted on the photo overlays, assigned a reference number
fer monitoring purposes, and transferred to the vegetation cover type map.

D. VEGETATION SAMPLING AND ANALYSIS

Vegetation cover and condition were sampled by estatlishing dupli-
cate permanent 100-square-meter quadrats in one characteristic representa-'

tive unit of each of eight specific cover types delineated from the CIR

aerial photographs. Sampling locations for each cover type are shown in
Figure II-2. Direction from the cooling towers, proximity to the area of

maximum salt deposition, and accessibility were considered in locating the
permanent vegetation quadrats.

Duplicate circular nested plots were used to estimate vegetation
cover by species in each representative unit. Figure II-3 shows the plot

radii and the nesting arrangement of the four plot types to sample the
various vegetation strata. Vegetation stratum sampled in each plot, the
size inclusion criteria, and the plot area are presented in Table 11-1.

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

which all radii were measured. Plot sizes and nesting arrangement were

modified from those of Cox (1972) and Ohman (1973). The center of each

subplot within each 100-square-meter also was permanently marked.

1 O
II-4 science services division
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Figure 11-3. Nested Circular Plots for Vegetation Sampling
(Numbers represent plot radius)

.

|

| Herbs, grasses, seedlings, shrubs, and vines (plot types 1 and 2)
were sampled during September, October 1977 and April, June 1978 in vegeta-

| tion cover types, 1, 2, 3, 4, 5, 6, 9, and 11. Data recorded within each of
1

-

; eight subplots per cover type included: taxa present, percent cover (percen-

( tage of plot area covered by a given taxon), mode condition (most common
state of physical or evident physiological condition of a given taxon), and
percentage ground cover (percentage of total plot area covered by vegetation
and litter). Condition of orchard trees (cover type 10) was recorded during
June 1978.

II-6 solence services division
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Table 11-1

Vegetation Plot Types
,

6

Stem Stem Plot
Plot Type dbh* Height Radius Plot Area
(Stratum) Vegetation included (m) (m) (m) (m2) {

'

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

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

3 Saplings 20.025 <0.089 21.0 2.26 16.0

4 Trees 20.089 21.0 5.65 100.0

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

Dianeters of saplings and trees (plot types 3 and 4) were indivi-
dually measured in each of two plots per cover type during September 1977
and April 1978 to determine both species composition and basal area (squareO meters /hectere). Data recorded for each individual included: taxa, dbh

(diameter at breast height) to the nearest 0.1 inch, and condition code
(Table 11-2). Each individual was numbered with paint to facilitate
recognition and identification of temporal change in apparent health or
vigor (condition).

Table II-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

O

II-7 solence serv 6een devinson
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During October 1977 and June 1978 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 September 1977 and April 1978 measurements, respectively.

Plot data were summarized within cover types and the following

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

ing to stratum:

E percentage areal cover from plots
Cover G) = number of plots

ver r a species
Relative cover = x 100

cover for all species

n
I [(0.5 dbh in in.)2 w] 0.00064516

2 IBasal area (m /ha) =
crea sampled (ha)

asal area for a species
Relative Basal area (%) = x 100

basal area for all species

number of plots in which species occurredFrequency =
number of plots sampled

TMu6n Y r a species
Relative frequency = x 100

frequency of all species

E. SOIL SAMPLING AND ANALYSIS

D6plicate soil samples (0 to 15 centimeter depth) were collected
from each permanent vegetation quadrat during September, October 1977 and
April, June 1978. One set of duplicate soil samples was collected from each
plot by excavation with a small hand rrowel. These samples were placed in

appropriately labeled whirlpacs, sealed, and returned to the Dallas labora-
tory for analysis of pil, conductivity, cation exchange capacity, and percent

~

base saturation.

A second set of duplicate soil samples was collected from each

plot for bulk density and soil moisture determinations; sample volume was
measured using a sand displacement method (Rice 1968). Percentage moisture

|
| * * I'"* * * *'V I'* * d I'I * I* "II-8
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i in the oven dry soil was measured in association with bulk density determina-

tions by drying samples at 105 C to constant weight. Results were expressed
2

in appropriate units as determined from the following:

1 ven dry weight (g) of soil sample

| Bulk density (g/cm ) =
sand displacement volume (cm )'

i

Hoisture (%) = soil wet weight (g) - soil dry weight (g) *
; soil wet weight (g)

Soil pH in water was determined by mixing equal portions, by
weight, of soil and water in an appropriate container. The mixture was

stirred periodically and the solids allowed to settle out. The soil-water

suspension was then allowed to settle for a short time, after which the pH
was measured using an internal reference glass electrode (Black et al 1965).
Results were recorded as soil pH measured in water.

O
,

'

/

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 1 hour, checked for consistency, allowed to
stand for 4 additional hours, and vacuum-filtered. Conductivity of the

,

filtrate was measured with a cathode-ray conductivity bridge of the Wheat-

stone type at 85 Hz using a 1.0 constant cell (Black et al 1965). Results

were recorded as micromhos/ centimeter at 25 C.

Cation exchange capacity of soils was determined using the ammon-
ium 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 mixeo
with IN ammonium acetate, shaken thoroughly, and allowed to stand overnight.

%

The wet sample was filtered, the residue washed with ammonissa acetate, and
the filtrate set aside for determination of total exchangeable bases

(required to calculate percentage base saturation). The residue was then
O washed several times; once with 99 percent isopropyl alcohol, followed by

.

II-9 solence servloes division
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severs 1 washings with 5 percent potassium chloride to a measured volume.
Ammonium ion concentration was determined from the washings using an auto
analyzer, Results were recorded in milliequivalents per 100 grams of soil.
Percentage base saturation was calculated as follows:

a ex hangeable bases
Percent base saturation = Cation exchange capacity x 100

Total exchangeable bases was determined by forced evaporation of the fil-
trate (set aside during cation exchange processing) to dryness, ignition of
the residue in a furnace, and treatment of the cooled residue with 0.1N

hydrochloric acid. The acid-treated residue was heated, stirred, and ti-

trated with 0.1N 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 summa-
rized as mean (~) and standard error (SE) by cover type and date.
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SECTION III

RESULTS AND DISCUSSION

The general botanical history of the Marble Hill study area was

described, vegetation and land-use categories were mapped, and distinguish-
ing characteristics of each mapped unit were discussed in the first annual
report to PSI (TI 1977). During the 1977-1978 sampling period, quantitative

j and qualitative data were obtained and analyzed. The data, presented in the
l

following paragraphs, were used to characterize the present floristic and

soil conditions. Certain comparisons were made with the 1976-1977 sampling
period to better describe community dynamics and to delineate any differ-,

ences or similarities between sampling periods.
,

Eight of the fifteen map units (Table III-1) were sampled using
'

permanent vegetation plots (cover types 1,2,3,4,5,6,9, and 11). The

astimated horizontal acreage of the eight sampled cover types comprised'

| ' 31.7 percent of the survey area in the current sampling period compared with
32.2 percent during the past sampling period. The differences were attri-

buted to vegetation removal in the types during construction of Marble Hill
Units 1 and 2 complex (Figure III-1). An estimated 429 on-site (including

! railroad spur) acres were disturbed directly through site construction
activities, while an estimated 2 of f-site acres in the cropland type were
developed into private commercial services. Cropland remained the largest
map unit, comprising 5,335 acres (31.2 percent).

The distribution of vegetation cover types over the entire survey
area is depicted in Figure III-2 (1:24,000 scale map located in the plastic
pocket). Most of the Ohio River floodplain area rem. tined in cropland (cover
type 8), pasture (7) or fores t (5); level uplands were generally cropped (8
and 10) with small areas of pasture (7) and forest (2, 4, and 11). Slopes

and small drainage ways were forested (1, 2, 3, 6, and 9). During the 1977- -

1978 sampling period, 145 plant taxa were observed in the sanpling plots
f (Appendix Table A-1). This is an increase of 15 taxa (11.5 percent) over !

the first year's sampling. The increase can be attributed to several
factors including restablishment of I set of plots and through distribu-

| tional changes of local taxa due to construction activities (e.g., type 05)
and through natural dispersal.

III-l solence servlees dMelon
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Figure III-1. Color Infrared Aerial Photographf (1:20.000 scale), May 1978,
Depicting the Marble Hill Site Area and Relationship of Cen- g |
struction Disturbance to May 1977 Vegetation Cover Type T |
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Table 111-1

Estimated Horizontal Acreage for Each Vegetation Cover Type (Map Unit) for
May 1978 and On-Site Changes Due to Construction of Marble Hill Units 1 and 2

,

I

Percent Change
Code flame Acreage of Total from 1977*

1 Maple-Basswood 611 3.6 (2)
'

2 Oak-Maple 2,115 12.4 (68)
3 Chestnut oak 528 3.1 ---

4 Red pine 16 0.1 (1)
5 Sycamore-Boxelder 596 3.5 ---

6 Dak-Hickory 686 4.0 ---

7 Unimproved pasture (includes scrubland) 2,566 15.0 (115)
8 Cropland 5,335 31.2 (219)
9 Walnut-Hickory-Buckeye 660 3.9 ---

10 Orchards 24 0.1 |---

11 Virginia pine 190 1.1 (15)
12 Residential / farmsteads 353 2.1 (7)
13 Industrial 51 0 3.0 429

14 Water 2,883 16.9 (2)
Cemetery 1 -- ---

Total 17,074 100.0 429
7

*() = loss, - = no change
t

A. COVER TYPE ANALYSIS

1. Vegetation
1

Total areal cover and vegetation and litter areal cover in the ;

chestnut oak type remained more consistent between the previous sampling
[1976-1977 (TI 1977)] and the current sampling (1977-1978), than did the
other types (Table III-2). A general reduction of vegetation areal cover,

Caused by heavy rains and leaf-fall, occurred during the October 1977
sampling. The greatest reduction occurred in the sycamore-boxelder type.
An appreciable amount of silting from heavy rains and from construction
activities near the s ampling plots (Suluda Creek subset) in this type has
deposited approximately 0.5 inch of clay in'one set of the suspling plots.
Significant changes in the Virginia pine type were attributed to the loss

. and reestablishment of one set of nested plots which were removed during

III-3
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Table III-2

Percentage of Ground Surface Covered by Vegetation and Litter in the lierbaceous Stratum
of Each Vegetation Cover Type during September, October 1977 and April, June 1978

Areal Cover (%)*
Vegetation Litter Total

1977 1978 1977 1978 1977 1978

Code Cover Type Sep Oct Apr Jun Sep Oct Apr Jun Sep Oc t 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 23.4 7.6** 17.6** 29.5 73.5 92.5** 81.1 69.1 96.9 100.0 98.7'* 98.6

0) Chestnut oak 16.0 11.1 8.8 36.8 79.8' 88.9** 85.4 59.5 95.8 100.0 94.2 96.3

04 Sted pine 37.5 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 66.4 19.6** 20.6 90.U** 22.5 80.4** 79.1 10.0** 88.9 100.0 99.7 100.0

N 06 Oak-Hickory 11 4 2.3 47.0 19.4 55.5 95.8** 47.9 53.3 66.9 93.1** 94.9 72.7
H
g 69 Hainut-Hickory-Bucleye 33.8 13.1 30.6** 72.6** 59.3 86.6 67.9** 26.0** 93.1 99.7 98.5 98.6

11 Vic9tnia 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**

* Based t n nean of 8 plots per cover type per sample date.
**Significant changes froci 1976-1977 sampling period (>10.01).
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ground-clearing operations for site construction. Causes for significant

changes in other types cannot be determined at present; natural fluctuations
or overall trends should become evident from future sampling.

Maple - Basswood (01)e

~

The canopy dominants remained sugar maple (Acer saccharum) and
basswood (Tilia americana); saplings remained sparsely distributed through-
out the type with none occurring in sample plots (Table III-3). One healthy
and one dead white ash (Fraxinus americana) were present. A third white

ash, present in the 1976-1977 sampling, has died and fallen.

As during the previous sampling, plots in the shrub stratum con-

tained only pawpaw (Asimina triloba) (Table III-4).

Lat e-flowering thoroughwort (Eupatorium serotinum), wild ginger
(Asarum canadense), and sugar maple remained the more important herbaceous

p species (based on relative cover values over four samplings) in this type
V (Table III-5); areal cover values and seasonal floristic patterns were

similar to the 1976-1977 sampling. Vegetation cover values in April 1918
again were highest of the year with spring ephemerals, especially cut-leaved
toothwort (pentaria laciniata), contributing to most of the areal cover.,

Five species recorded during the 1976-1977 sampling were not present, and
four previously unrecorded species were observed during the current

s ampling . Each of these nine species contributed relatively little to areal
cover. Nineteen taxa were recorded from herbaceous s t rat.an s ample plots,
three less than from the previous sampling.

o Oak-Maple (02)

Sugar maple predominated with the importance of the other tree
species remaining similar to the previous sampling (Table III-6). One sugar

maple attained tree class and one flowering dogwood has died and fallen
- since the last sampling; in the sapling class, one sugar maple has died and
fallen. All of the living trees were healthy during June 1978 sampling.

O
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Table III-3

Species Composition, Frequency, Basal Area, and Condition of the Tree and Sapling Strata ,
(Plot Type 4 and 3) Maple-Basswood (01) Cover Type, September, October 1977 and April, June 1978

Mode Condition ***
Change in No. Individuals Relative Relative'

1977 1978
No. Individuals in Sample between frequency Basel Area frequency Basal Area

Scientific Nase Cumu,n hame in Sample 1916-1971 and 1977-1978 (1) (m2/ha) (1) (1) Sep Oct Apr Jun

Tree stre.um
Live concittion
Acer sacchartm Sugar maple 5 * 100 14.1 40.0 41.5 1 1 1 i

'frHinJF4meFicant White ash I (1)" 50 1.2 10.0 3.5 1 8 8 1

LjTans nigra Black walnut 1 - 50 4.0 20.0 11.8 1 5 8 I

fiTI americana Bass 4ood 3 - 50 14.0 20.0 41.2 3 8 8 1

Total tive 10 (1) 250 33.3 90.0 98.0,

H Dead condtt ion

Franinus americana White ash 1 - 50 0.1 10.0 2.1

m Total Dead 1 - 50 0.7 10 0 y
TOTAL 11 (1) 300 34.0 100.0 100.1

Sag, ling straturi
Na sapith9s occurred in plots

- indicates no change

"(n) indicates loss of "n" individual s
1 - Hea l t hy, 3 - In sec t danns y 8 - Dormant
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J' Table III-4

Species Composition, Frequency, Areal Cover, and Condition of the Shrub Stratum
(Plot Type 2) by Cover Type. September,

October 1977 and April, June 1978

te
,seisti,e /a,eisti,e ,%,ac,j'areei co,e. ree.e c, eai ca.e s

ii ( , (t , 10 noo, cons 9 t t ov*"

1977 19?8 1977 1976 1977 1978
,

Weat t f u aeee Ccemon aeme her Cv.t Are Jun See Oc t Apr J.,a See Oct Apr Js.e

a rle-tans.9ed (01 be

es '*"e 1*,''.1e 8e com 3e 1 M 5' .0 P 38/1.00 25/1.00 100.0/10c : 10E 0 /100.0 100. 0 /100.c 100.0/100. 0 1 1 6 1
=

Csameple (00

8ce- Secc** cwa 5ssa+ seele 25<41G c5 ' 1.75 25/0 63 25/2.00 33.3/ 27.9 D 7/ 60.0 28.1/ 13.6 20.4/ 19.0 1 8 8 1
fo**ws IToiTei fle.eetae sogwooe 25 't 1013 ' O.63 25/2.13 25'5.75 33.3/ 55.1 20 6 ' 21.9 28.1 / 4 5.9 28.4/ 54.7 I 8 1 1
Erva.1 se-TTTre sle:e caerry - - 13/0,13 * - - 14.6/ 2.8

(s eenerter - - - 13/0.13 - - - 14.8/ 1.2
- - t **

Wh st,.
En i rvtry stipocry ele 25d SC 25 0.50 13/1.75 25/2.63 33.3/ 17.0 39.7/ 17.4 14.6/ 37.7 26.4/ 25.0

- - - 1r

v 1 8 8 1

Chestant Det (03)
8escdvs Octand s** Opts Deceeye - - 13/0.13 - - - 12.6/ 45 - - - 1 -
f e t 6 oc c ie*aW 's hacneer. * * * 50/2.29 * * * 28.2/ 21.1 * * * I
feGhs .iorce *f lower * * * 25/1.35 * * * 14.1/ 13.0 e * * ILeet er
ppspf,os ,ireaye seco son - -

13/0.50 25?2.00
- - 12.6/ 17,3 14.1/ 18 8 - - * *

* * * *

.w3_e .v1 w i r r ai eae taste *a rea :eoer * * * * * * 1 1.

ere jap < as e Jepeaese hacersxkle
Loa $'TT3re ' uteef~esii vellan session flower

. * * 13/0.50 - * * 7.3/ 4.7 - * * I
* * - * * * - * * * - *

%e tys 2"a s**eHeaTTs " 81ect werey - - 13/0.63 - - '- 12.6/ 21.8 - - - 1 -e

pr w Caesteet oea 13/c 5013' O 5013/0.25 - 25.0/ 10.8 50.0/ 62 4 12 6/ 8.7
- 7.0

i 8 1 -priyt erenit en Fragr*at seec - -

13/0.25 13/1.25 25.0/21.6 * 12.6/ 8. ? 14.1/ 22.4 I * 1 1
- 13/0.75 - - - 7. 3/ - - -1

Iobirie pseudoecocia Blace locost '3/1.00 *

h-MuerE3 orWdates** Core 1Derry - 13/0.13 - . - 12.6/ 4. 5 - -

8- 2 -1
a s espe 51sopery ela 3813 '3 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 I 1w v

UUaW'Fvatfoli a Riere he. - - 13/0.13 - - - 7.3/ 1.2 - - - 6v

see Plae (Del
8t ee sec c hev Seser mesle 13/ 0.<5 25/0.13 25/l.88 20.31 14.3 39 7/ 94 18 0/ 35.1 * 1 i 1* *

firbi77rTie flaneetag oogwood 25/1 50 13/ 0 25 * * 24.8 / 35.2 20 3/ 14.3 * * 1 1 **
UeFrlyi eae sceaa e Ste ese 17 4 .35 25/ 0.25 25/0.25 63/2.75 37.6 / $5.9 34.l * 14.3 39.7/ 18.1 45.3/ $2.3 1 8 2 1
rd5ra tem [e' vapenese honeysuctie 25/0 25 13/ 1.00 - 13/Tr 24.8/ 5.9 20.3! 57a -

10.0/
9.3/ fr 1 1 - 1

eetwaottises awawe'oMa virginis creeper 13/o.13 - - 25/0.38 12.3/ 31 -

20 4/ 72.6 9.3/
(g. Olifret colioYie tivusem grape * *

-

4.2
7 1 - - 1

, 13/1.00 13/0.25 8 * * 8 1* *

V syce,.e..o.e,.ee o

ses q1713'rTFvs oc teaero** Ooo twoeye
-cus i Fio.e ia, ace.oes

- - 13/0 3813/Te - - 50.0/ 43.2 33.0/ 1r - - 1
agre TeT/FT *" 5picsN4

- - iss.50 13/tr - - 50.0/ 56 8 33.0/ fr - - 1 1
13/ C.38 - 13/Tr 100.0 100.0 - 33.0/ Tr 1 - 1

3ch Slitpers ek * * * * * * * * * * * *

Ost unmory (Cf!

ferc+n cegoeant testera remd 50/2.50 3a/ 0.6313/0 75 25/3.38 is 2/19 e 33.3/ 14.4 20 3/ 7.2 28.1/ 23.8 1/2 8 1 1
(6,-Ei [ iffePa Pass Price's cornel 13/0.75 13/ 0.75 13?0 63 - 7.4 / 59 II .o r 17.1 23.3/ 6.1 14.6/ 3.2 1 J l Ir ;% ge&eysta** Si.e esa wu3 - - - 21 si 89 - -- i - - 1Cy~narRTedvs dTone~ seaterte cof fee-tree 13/0.50 * 13/ te 13/0.88 7 or 4.0 * 20.3/- 14.6/ 5.7 2 * 8 -tr

a f)e,iv's7 eg*a ina festeen e e ceder 13/0 63 25/0.63Ja u + - 7.4/ l.0 21.9/ 14.4 - 1 1 --

y
- - 14.6/- 2.41ceyo3TrtTg ,1, t.s** feralberry - - - 1 3/0.38 -

(%eTb5 Slippery eio 50/7 13 38/ 2.38 25/9 0 25/9.88 28.2/ 56.4 33.3/ 54.2 39 1/ 66.7 28.1/ 63.7
- - -1M. 1 0 1 1

helabl F'' Dory.$e.beye (09)

Ac er negw do Bosel era d * * 13/0.13 13/0 63 * * 60/ 3.5 4.1/ 2.1 * * 4 1
Ee7 ~eScaeeve inar maple 25/2.13S * 1s/0.68 36/4.25 14.1/ 18 9 * 17.6/ 18.4 12.0/ 14.5 1 - 1 1I*ueTes eW_e Ove tscaeve * * * - -* * * - * * * =
As'T&Tae trTTeve ps.o . 13/l OC 25/ 1.63 * $0!9. 00 7.4/ 8.9 22.1/ 20.0 - 15.8/ 30.8 1 8 - 1Feyelve te Snegterk Stoory 25/1 03 - - - 14.1/ 14 5 - - - 1/2 - - -(e-tis go.aeseasts f estera resbud * * * - * * *

- 9.4 1 * * -
* * *

Tre=Ta'us ameGa emite ash 25/1.50 * * 63/2.75 14.1/ 13.3 * * 19.9/ 1fiesTGs' jue'd7aWePete Olve ash 2t /2. 3e 25 / 0. 73 3e /0. 75 13/2. 75 14.1/ 12.1 22.1/ 9.2 17.6/ 20.3 4.1/ 94 1 8 8 1
Poa'ic ersia *** * 's *'

Ja'p'aae'e heaeysucele '''' .00 38/ 5.'13' 50/C. ''575/4."0 ''7. 4 / "33.6/ 63.0 2'3.'14 2'0.32'3.'/ 13.'
" " ' ' ' ' '''*- ' ' ' ' - '' '' '' '' ' '' ' ' ' ' ' - ' ' ' 'r

13/1 7 0 89 7 7 1 4 1 1e raig
Fe a _gv , ey ry sileas** (home caePry
%er$v.s Pef.a g thestaut cet

- - 13/'). 25 - - - 80/ 6.8 - - - 8v
-,

* * 13/0 38 - * * 6.0/ 10.3 - * * O -w

Thus redlceas Poison try 13!0.11 * * * 7.4/ 1.2 * * 1 * * =W sp W- Blac kberry - - 13/0 38 13/0.38
Er@ 4 " 13/0.50 - - 13/0.50 7.4/- 4.4

- 6.0/ 10.3 4.1/- 1.3 - - 8 1
- - 4.1/ 1.7 4 - - 1

1

Virstata Pine (11) i

(ercis ceaeeeasisa taitera ree.e - - 13/ tr * - - 20.3/ tr . - - e*(orsi PTo; tis- tio.oria, so,.ood * 25/ L3313/ Te * * 50.0/ 43.2 20 3/ Yr * * 1/8 8 *
Laalier6 Uferic3 ierteriaa honeysottle

~

* * * * * * * * * * * *
Frwa=s geret ,e Bisce cnecryT 95/ 0.50 38/2 63 * * 50.0/ 56.8 59.4/130.0* * * 8 1 *

*1 itas
- 1.esa ses obser ed ta 91sts avrps taduatee.peev$o.us sav, perm.pe.eted,o(.1976-1977),b.ut act daring the careent tase.ttag pstod.

**i . he.se..e v
.e s noi

t.ser**4 a .im sortae tacc ie.
na cy nor e, .

m, 2 ,iei.s v.e t*e e esi .o.e
n*,se ine correat se.,n. ,ert. .n e, peno..

r , 1

* 1..a co m r. m 8 s. I
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Table III-5

Species Composition, Frequency, Areal Cover, and Condition of Herbaceous Stratu:n (Plot 1),
Maple-Basswood (01) Cover Type , 1977 and 1978

Relative Relative
' Frequency (1 Areal Cover (t) frequency (1) Areal Cover (1) Mode Condition ***

1977 1978 1977 1978 1977 1978

Scientific Mase Consnon Name Sep Oc t Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

Acer saccharum sogar sole A 3/2.38 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
* * 1 12.2/0.7 2.9/1.9* *13/0.25 13/0.38* *Kesc uWrit andra tellow bucteye

Anearsells thaTictroides Rae anemone - - *
_

- ~ * - - - * -
* - - * * - - * *

Kris ~eine atrorufens ~ ~ Jack-in-the-pulpit - - *

Asirum canaden'se- Wild ginger , 63,4.13 38/6.1 3 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
4.2/2.8 - 1 * 1 -25/1.00 - 3.4/ir *

Asiwina trilot,4 Pawpaw 13/Tr *

Carya cortpf orn!tJ Yellowbud htchory - - - 13/0.38 - - - 2.9/1.9 - - - 1_

Claytonia virgi.nisa Sprin g-tea ut y - - 100/3 50 - - - 16.6/9.7 - - - 1 -

Dentaria lagtniata Cut-leaved toothwort 13/0.13 50/0.38 800/19.38 - 3.4/0.9 4.5/2.8 16.6/53.8 - 1 1 1 -

Lr13Mla tNit%( Harbinger-of-spring - - 100/1.63 - - - 16.6/4.5 - - - 1 -
g

g/ 7.F8 10.1/35.7 4 .5/ 38.8 6. 3/2.4 8.4/39 3 1 1 1 1U E9p4tutivat Sergtinum Late flowering thoroughwort 33/ 5.00 50/5.25 38/0.88
/0.h 16.7/8.9 11.7/1.0 2.2/0.4 8.4.4.4 1/2 1 1 1Frestpys enwr k ene White ash 63/1.25 13/0.13 13/0.13

CD GoltwoLtgrtelt Northet n bedstraw - - 38/0.50 - - - 6.3/1.4 . - - 1 -

Geum canadense** ranadian avens - - - 38/0.25 - - - q.4/3.2 _ - _ 1
Maianthenom canadense** Canada mayflower - - - 38/0.5J - - - 8.4/2.5 - - _ 1

* * * * * * - 1i f - 2.9/2.5Perthen%115W1 W D%t olle Virginia cree;er - 13/0.50
fhryma ]rptpMMBye Lopseed - -

* * - -
* ** * -

Pileapuol1[* Clear weed 25/0.50 - - 33/0.63 6. 6/ 3.6 - - 8.4/3.1 1 - - 1
Pinug stro'.M White pine - -

* * - _
* *_ * * -

Rhus rajyan} Poison tvy 50/0.25 - 25/0.13 13 2/1.8 - 5.5/0.6 1 * - I* *

$ ant ule trifoliata SnM eroot - - * * - - e * --* *
f

T? lid detrigona basswtnj - * - - - * - _ - * - _

* * 1 14.2/Tr 11.0/Tr25/Tr 50/Tr * ** *
||ltnus rubra Slippery elm
Vlola 50rorle Woolt-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

|
Viola sp. Violet - - - 13/fr - - - 2.9/fr - - - 1

Villi 4Citivel n Surrer grape - - * * - _ * * _ -* *
-

e
3 .

O Tana was r,t. served in plots during indicated previous savling period (1976-1977). tat not dartng the current sagling period.
O - Tasa was not observed in pluts during indicated sae:4>1 ng pertod previously nor during the current sampling period.
g *. 1977-1978 samling period.g ...Tasa observed in plots for the first time during
2 I - Healthy 2 - Disease'd.
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Table III-6

Species Composition, Frequency, Basal Area, and Condition of the Tree and Sapling Strata
(Plot Type 4 and 3),0ak-Maple (02) Cover Type, September, October 1977 and April, June 1978

se de cnnattion*+o
Change in No. Individuals Relative Relative

No. Individuals in Sample between frequency Basal Area Frequency Basal Area I97I 19I8
Scientific Name Con,mm Name 6n Sample 1976-1977 and 1977-1978 (f) (m2/ha) (%) (t) Sep Oc t Apr Jun

Tree stratum

Live condition
Acer saccharum Sugar maple 7 1 100 10.0 20.0 30.2 1 1 1 1C66us~FibrTTa Flowering dogwood 1 (1)" 50 0.4 10.0 1.2 1 8 8 1TraiTaus amerTcana vhite ash 3 * 50 5.9 10.0 17.e 1 8 1 1Jun iperus'~vTrg E fina * Eastern red cedar 1 - 50 0.4 10.0 1.2 2 1 1 1
Pr~unus ser61Fna Black cherry 2 - 100 2.9 20.0 8.7 1/7 8 1 1rcus nus Chestnut oak 1 - 50 5.9 ' 10.0 17.8 1 1 7 1cus we ulTna slar.k ca6 1 - 50 6.1 - 10.0 18.4 1 1 1 1

Total Live 16 - 450 31.6 90.0 95. .t

[ Dead conoitton

y Acer saccharum Sugar maple 1 - 50 1.5 10.0 4.5
* Total Dead 1 ,- 50 15 10,.0 , ,4,,)

TOTAL 17 - 500 33.1 100.0 99.R

Septing stratum

Live condition
Acer saccharum Sugar maple 4 W 100 2.4 100.0 100.0 8 1/8 8 1

Total Live 4 (1) 100 2.4 100.0 100.0

lead condition
9 None

$ Total Dead 0 0 0 0 0

,,,. , _ _ . , , , . , _ _ , . , , _ . _ , _ _ .

TOTAL 4 (1) 100 2.4 100.0 100.n
. .

- indicates no change

"(n) indicates loss of "n* individuals
"*

1 - Healthy, 2 - Diseased. 7 - Dying, 8 - Dorwant

i
II
3
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In the shrub stratum, flowering dogwood remained the most impor-
tant taxa (Table III-4). Greenbriar (Smilax sp.) was first recorded as a

minor component in this class during June 1978.

Areal cover of important taxa in the herbaceous stratum was

variable between samples in the current sampling period as well as between
the 1976-1977 sampling. Slippery elm was the mest consistently important

species during the current sampling, while flowering dogwood, an important

species during the previous sampling, contributed considerably less to the

areal cover than it did previously (Table III-7). During May 1978, the
spring ephemerals generally had greater areal cover than in the 1976-1977

sampling, but a similar increase in the other species lowered the relative

values of the ephemerals. During the current sampling, four previously

unrecorded taxa were observed and five taxa, which were observed during the

previous sampling were not present. Thirty-three taxa were recorded from

the herbaceous stratum sanple plots, two less than in the 1976-1977

sampling. Foliage of dwarf larkspur (Delphinium tricorne) (first recorded,

April 1978) is very similar to wood anemone (Anemone quinquefolia), and

although not recorded during the 1976-1977 sampling may have been present
but misidentified as wood anemone.

e Chestnut Oak (03)

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

(Table III-8). One blue ash (Fraxinus quadrangulata) reached tree class,

while another individual listed as dead during the 1976-1977 sampling fell
during the winter 1978. As indicated by the stand basal area, little change

has occurred in this stratum. Reported as dying in the sample plots (TI

1977), blue ash appeared to be healthy during the current s ampling. One

eastern red cedar (Juniperus virginiana) was again the only sapling present.
It appeared healthy, but no growth was apparent. -

Twelve taxa were recorded for the shrub stratum during the current

sampling; slippery elm (Ulmus rubra), chestnut oak, and black locust

(Robinia pseudoacacia) provided the greatest areal cover (Table III-4).

Woody shrub and vine species were most important in the herbaceous stratum,

III-10 science services division
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Table III-7

Species Composition, Frequency, Areal Cover, ar.d Condition of Herbaceous Stratum (Plot 1),
Oak-Maple (02) Cover Type,1977 and 1978

Rela tive / Rela tive
Frequency (t[ Areal Cover (1) Frequency (1)/ Areal Cover (t) Mode Cond t t f on***

1977 1978 1977 1978 1977 1978
Scientific Name Consen Name Sep Oct Apr Jun 'ep Oct Apr Jun Sep Oct Apr Jun

Acer saccharum Sugar maple 75/2.13 13/0.63 63/2.00 63/3.75 II .4/9.1 3.2/8.3 7.7/11.5 3.8/12.7 I I I I
A11TunT n Jen~se Wtid garlic - 50/1.38 50/1.00 - - 12.4/18.3 6.1/5.7 - - I I -
Knemone Lv eFolia hbod aneuene - - 75/2.88 - - - 9.2/16.5 - - ' - 1 -AnimoKella t Itctroides Rue aneenne - - 13/Tr - - - 1.6/Tr - - - I -Irabis sp. Mustard - - - 13/0.13 - - - 2.0/0.4 - - - 1
Aster divaricatus White-wood aster 13/Tr 13/0.25 - - 2.0/Tr 3.2/3.3 - - 1 1 - -
Aster azureus Azure aster - * - *

- * - * - * - *
5[tsch15FiTraintenum virginta grape-fern - - - * - - - * - -- *
Carya cordiformis fellowbud hlctory - - * *

- - * * - - * *
CercisTa aEsTi Eastern redbud 13/Tr 13/0.13 - 25/fr 2.0/tr 3.2/1.7 - 3.8/tr 1 1 - 1
Cornus fl5HC Flowering dogwood 63/2.63 13/0,13 * 13/0.13 9.6/11.3 3.2/ l . 7 2.0/0.4 1 1 * I*

Delphtalum tricorne Dwarf larkspur - - 25/3.50 - - 3.1/8.6 - - 1 -
DealirTFTaiTiliTa- Cut-leaved toothwort - - 100/2.50 - - - 12.1/la . 3 - - - 1 -
DicinTra coc7TirTa Dutchman's breeches - - 13/0.13 - - - 1.6/0.7 - - - 1 -M DicotyTedonae Dicot 13/0.13. 25/0,25 38/1.1 3 25/2.25 2.0/0.6 6.2/3.3 4.7/6.5 3.8/ 7.6 I i 1 I

[ [TFaus'vTji a scus virginia utid rye 13/fr 13/0 13 13/Tr 13/0.25 2.0/Tr 3.2/I.7 1.6/tr 2.0/0.8 1 1 i i'' T

I fyr ta bulbosa Harbinger-of-spring - - 25/Tr - - - 3.1/tr - _ - 3 -
U FrasGus ainFFTiana White ash * * * 25/2.75 * * * 3. 8/ 9. 3 I* * *

Frasinus quadrai@slata~
Northern bedstraw 63/0.25 3R/0. 38 * 13/0.25 96/1.1 9.4/5.0
Blue ash 38/l.38 * 25/0.50 * 5.8/5.9 * 3.1/29 *

1 1 **

CalTuiiikreaTe 2.0/0.8 1 1 * 1*

gam ETrcaerens White wild licortce * - 100/0.13 75/0.38 * - 12.1/0.7 11.3/1.3 - 1 1-

Geum canadense Canadian avens 25/0.38 75/2. 38 3n/0.89 3H/0. 75 3 8/t.6 18.6s31.5 4.7/5.I 5.7/2.5 1 I i 1
hl Tum- dic m tum - - 5 8/7.0 - - IH

rso6 Tid illa
- Appendtged waterleaf 38/I.6 3 * * *y - -

intalear 50/0.75 - * ** * 6.1/4.3 - * * 1 -
[TsdeWEnz n Spicebush - - - * - - - * - - -*

OsMiric_l. iyirmit White snaterout - - 13/0.50 - - I A/2.9 - i -
Ostrya virginiana Ironwned * * 38/0.13 * * * 4. 7/0. 7 * * * 1 *

Parthen6Elssus quinquefolia virginia creeper 50/2.00 25/0.25 25/0.13 75/5.00 1.6/3.6 6.2/ 3. 3 3.1/0. 7 11.3/16.9 1 1 1 1
PhfyW Lapseed 13/0.38 - - 2.0/l.6 - - 1 - - -Prunu]u l_e{Iojstachya.s serotina Black cherry 25/0.25 50/0.63 25/0.I3 25/0.25 3.8/1.1 12.4/3.3 3.1/0. 7 3.8/0.8 I 1 1 1g

0 6 5-5f P'IE"5- Ch'5t"ut oak 13/0.13 * - * 13.4/26.n - * 1 * - **

Rhus radicans Poison Ivy 25/I.00 13/0.13 - 13/1.88 3. 8/4. 3 3.2/1.7 - 2.0/6.4 1 1 - 1
5inTesTa~tilfolista snakeroot 88/6.25 38/0.6 3 - 75/5.75 13.4/26.8 9. 4 /0. 3 - 18.3/19.5 I I - 1
5milin krFaica Carrion-flower 13/0.13 - 50/2.63 2.0/0.6 - 7. 5/ 8. 9 1 * - I* *

g 5fiphbrTierdorbiculatus Coralberry - - - * - - - * - - -*

Ulmus rubra Slippery ele 75/4.63 25/0.25 38/0.1 3 38/2.75 11.4/19.9 6.2/3.3 4.7/0.7 15.8/7.5 1 1 1 1

i Viburnum pruntfolium Blac k-haw - - * * - - * * - - * *
Viola s6roiTa,

'

Wooly-blue violet - - 50/0.38 75/1.00 - - 6.1/2.2 11.3/3.4 - - 1 1
*

fama was observed in picts during indicated previous sagilng period (1976-1977), but not during 'he current sampilnq period.
. ,1..a w.s not obse, d ,a p,ot s durin, ..d.c.t.d s. 1,n, per t.d p-v,_,, _ d.,,n, t-u, nt s.,, in, ,od.

g Tasa observed in plots for the first time during 1977-1978 sagling perloo.
1 - Healthy

ir * Trace
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Table III-8

Species Composition, Frequency, Basal Area, and Condition of the Tree and Sapling Strata
(Plot Type 4 and 3), Chestnut Oak (03) Cover Type, September, October 1977 and April, June 1978

Mode Condition ***
Chan9e in No. Individuals Relative Relative

1977 1978ho. Individuals in Sanple between Frequency Basel Area Frequency Basal Area
Scientific hee Cosam>n hae in Sanple 1976-1977 and 1977-1978 (t) (#/ha) (1) (1) Sep Oct Apr Jun

Tree stratum
Live conditlon
Acer saccharum Supr suple 1

* 50 0.4 10.0 1.9 1 8 8 1

Frai6nus awricana White ash 7 - 100 4.1 20.0 19.3 1 8 1 1

FraTIKLi5uadranjulata Blue ash 2 1 50 1.0 10.0 4.7 I 8 1/8 1
J;nTpe~rus viriniaC tastern red cedar 5 - 100 2.9 20.0 13.7 1 1 1 1

QLiircLi~prisus - Chestnut oak 11 - 100 11.1 20.0 52.4 1 8 1 1

QJ-cui rLG~a~ Red oak 1 - 50 0.6 10.0 2.8 1 8 1 1

Ulmuy rut ra slippery elm 1 - 50 0.4 10.0 1.9 1 8 1 1
t

Total Live 28 1 450 20.5 90.0 96.7

[ Dead conditton

y Franinus quadran alata Blue ash 0 (1)** 0 0 0 0
TFercus prinai

y~~
Chestnut oak 2 - 50 0.7 10.0 3.3s

Total Dead ,2 QJ 1 1J. _] Q. 0 y

TOTAL 30 - 500 21.2 100.0 100.0

Sapling stratum
Live (ondition

J_uniperus virginiana Eastern red (edar 2 - 50 0.5 100.0 100.0 1 1 1

Total Live 2 - 50 0.5 100.0 100.0

Dead Condition

$ No"'
_ _ _ _

{ Total Dead 0 - 0 0 0 0

3
o TOTAL 2 - 50 0.5 100.0 100.0
S

*

m . indicated no change
**

(n) indicates loss of "n" individuals
***

g 1 - Heal thy, 8 - Donnant

0
0

&
1
*
.

o
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although spotted Joe pye-weed (Eupatorium serotinum) and goldenrod (Solidago'

4 ulmifolia) were important herbs during October 1977 and April 1978 (Table !

III-9). Japanese honeysuckle (Lonicera japenica), an introduced, weedy,
twining vine, remained the most important herbaceous class species and

sem.ed to be increasing throughout the plots. This type contained the

- greatest number of taxa in the herb class. Fifteen new species were re-

corded, and eight taxa which were recorded during the 1976-1977 sampling

were not observed. None of the 23 taxa contributed significantly to the

areal cover.

e Red Pine (04)

Approximately 0.5 acres of the red pine cover type were removed
during construction of the site parking lot. Although the plots were not

directly disturbed by construction, secondary effects have already become
apparent. The increase in windfall trees throughout the stand was first

apparent during the October 1977 sampling. The direction in which trees
' '

have fallen and the increase of wind damage to white pine (Pinus strobus)
indicate that clearing has exposed the stand to increased stress from high,

winds (Figure III-3).

j

Red pine remained the predominant species during the current
sampling period (Table III-10). During the June 1978 sampling, 53 percent
of the red pines sampled were dead or dying, 14 percent were diseased, and
29 percent were healthy; two individuals had fallen since the previous sam-
pling, and one individual (42-13) which appeared dead during March and June
1977 appeared to be relatively healthy during the current sampling (Table<

111-11). During the April 1978 sampling, the needle loss and browning on
diseased and dying trees occurred throughout the stand and ranged from 50 to
90 percent (Figure III-4). Two white pines in the plots had recent

mechanical damage from wind, but appeared healthy. Red pine is not tolerant

to competition from its natural successors such as white pine, expecially in
the southern portion of its range (Fowells 1965). The continued trend
toward decline of red pine indicates a successional trend toward a white

pine dominated stand.
O

,
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Table III-9

Species Composition, Frequency, Areal Cover, and Condition of
Herbaceous Stratum (Plot 1), Chestnut-Oak (03) Cover Type, 1977 and 1978

i

Retet t ve tele t tee
Fregt.eacy (4)/Areet Cover (!b Frequency (2) Areal Cover (t) Mode Condition ***

1977 1975 1977 ' 15. n 1977 197a
Sc ient t f tc teme Caemon iteme See Oc t Apr Jun see Ot t Apr Ji.e See Oct Apr Jue

Acer teg@bar*"
5. gar septe . . . 13/0.13 - - . 1.1/ 0. 3

EI ' ame ~e 1 meag stem - - - 13/0 13 - . . 1. 3 /0. 3
. . . I

ITTT, qeceo,ltera,'f3 3"
I*eaoae getape7Qte W d one one .

13/0 25 * 13/0.25 1.8/0 m 3. 5/ 2. 3 * 1.1/0. 6
- .

1-
1- -

ap wile 9erlic - - 63/ fr . - - 6 9/fr . - - -

. * - - . * . .

Kaemae v'r 9a ce Ta+seleweed 13/0.13 I a * -a

Apengae1 3 to utrotoes Rue easaone - - - 50/l.63 . - - 49/8.0 - - - 1

semi i,,,92*tt Saoeth m* 4rm - - IUC 11 * - - l 4/1.6 * - - I *

.

- - M/0 38 - - - 1.7/09 - - - IIiier et ,rews Asu e esterr

. - 13,0.11 . . . 1.1/ 0. 3 . - . INees sp' W 5 edge
!Os occ'deeteles nac h berry 13/0.25 13/0 13 * * I 8't.6 3.5/12 * * I e * *

* * - 1. 3/0. 3 i * . I13/0 13erT6 (sa'eEMTf testera reobus * * -

44/0,13 54/32 * 6.9/76 11 6/20.1 1 * I Ieaa t t s vj2 *f Leather flower 18/ 0. 5G * 63/0 63~ ~~ 7

era 1 Floride" F1ceering doe *ood 13/0.13 -

100/0.25 - . - 110/30
- 1 - -v - . i .b/ 0.4 - -

g#pleT4iiTc oree" bef 'erosove - . . - - 1
.

. - * - - - * - - - *
p t e rT- ' recTnTe t_t- C.t.ies.ee tootwet -

61/0 13 - 100/F 50 54/96 3.5/1. 2 - 98/186 l 1 - Ion3ree yt.IT se mild yen 38/l.50o

sjjros ,jryaiene Fees inaua * * - - * - - * * - -
g] r21 a,T _yP' flegiate wild e e 11/0 13 . - . 35/l.2 - - - 8 - - -1 r

(getori p accwlate Scotted joe-pfe-weed . 50/1 00 -

25/0 63 1. 6/1. 6 * 1. 4/1. 6 2.4/ .6
. 1/ F - t50/0 Ba - 13 $/9 0 . 49,2.1

* 1 i[r3_sf aw}. eaer y_eas enite est 13/0 25 * 13/0 13 i

* * * I *Frervi peTreaplete 81.e eth * * 13/ f r * * * 1. 4/ f r

CeMeaeJease" Ceaedtea eveas 13/ fr * - - 1.gif t * . 7.3/.16
1 7 - 1F5/C 63 10.5/4 0 35/1.2 -

I * - .
Celive circee/eas ifmite si te licorMe 75/0 el 13< 0 13 - *

a - * . - - *Se flo er * - .

* - *
. . .aelegatm s so.a

Ite fs' pa t u t e Gottletrash - - -

38/ l 00
- -

42/60 37/2.5
- - . *

( ab i e t ee" atat . - 25/ fr - - - 2. 7/ Tr
- 1 - 1 Iii es_oa.If7tipy t t e Tw inl ea f * - 38/0 50 * . *

p
i er s e'ralaTeae Entera ree ceaar 13/ Tc 13/0.11 * - I s/Tc 3 t/1.2 * I * -p w

. - - I -
g

13/01.3 13/0.13 . - 35/1.2 8.4/l .6 . - 1 I .
La_c( *g so. " held lettuce -

63/4 13 63/1 0 50/ F .38 9.1/29 5 17.0/55.4 6.9/12.0 4.9/18.3 1 1 1 Ive speaM e Japanese heavysuckle 63/4.63
@Te4 ev seaeaease

T

- * . - * . - - * -ne tenede me.f lamer -

13/0.25 . 38/ 0. 34 1. 8/ 0. 8 1. 5/2. 3 - 3.7/09 1 7 - IdWe%2 g'sobolliere Nais gross 13/0.13
* * * * * * * * * * * *hyrj sp (ventag prtierose

btere vir1E* eat froameed * * * * * * * * * * * *

Fea 4 p Tosili tosc's semicus 25/0 25 13/0 75 13/f r * 3. 4 /1. 6 3 5/ 6 a 1. 4/ tc * I 7 i *
st p,.rgwefolte virgiate creeper 1 3/0.38 13/0.13 13/ Tc 25/1.00 1. 8/ 2. 4 3. 5/ l . 2 1. 4e f e 2. 4 / 2.5 1 8 i i

Fe_iGeh%ri nigae
i

35/3.2 * 1. 3/ 0. 3 * 1 * I13/0.13 * 11/0 13PTa i vi virra*e giae **
w

fb,asidb fforwe Solomon s seal - - - 50/l.63 . . - 4. 9/ 4. 0 - - - 1

Prwag.} Megpre Ilets cherry 25/0.53 25/0 38 63/0.63 38/0 88 34/3.2 6. 7/ l . 4 6 9/ F.6 3. 7 / 2.1 1 I I I
ws Chesta t ee* 13/ r 13/0.13 * 34/l.1 3 1. 8/ tr 3. 5/1. 2 * 3. 7/ 2. 8 1 8 * 1

%,.e_m as pr* a
fv

h,y veTw!i-a
1 * -e tie (t osa 13/0.I3 * - - I.e/0 8 * -

.-
Bji.s re14eas" Poison toy IP0 :3 - 13/ Tr 13/0.13 1.8 / 0. 8 - 1.4/fr 1. 3/0. 3

. . . .-, ge,qTg tregreat s.,i.c . - - * . - -

1 - I I

eetMi n'fmqcli Slot.s locust .3/l.38 * * 13/0.50 i e, s 9 * * 1. 3/ t . 2 1 * * I
lose so. ease 13/0.13 13/0.13 13/Tr 13/0.13 1. 3 /0. 4 35/12 1.4/Tc 1. 3/0. 3 1 e i I
Rieilig heret tateaj.ii noiry rwellie - . - 13 ro.13 . - - I UO.13 . - . I

. Sce neroot 38/0 25
-

63/0.13 50/0.75 5. 4/ I .5
.

69/1.6 4. 9/1. 9
- - * -iTa r a uaedemi eiocarcet - * - . * .

1 1pea'cwTW16 Tie ~t e
ea

- . 1 -

- - 6.9/13.5 - . - t .imil ec eas ricrse ** f alse Solneon's seal . - 63/1.13 .

1.8/ 3.2 -

11.0/12.0 3 F/4.7 1 7 I 1

- . - 1 - . .{eTTe D ertq *e " Corrion.81"=er f i/ 0. 50 - .

38/1.88 10.9/1.63 1. 5/2. 3C Goldenrod 75/1.63 11/0.2% 130/1 30
%ofidigsW Glig - - 34/32 - - - 1 - - -TTief ie7* Goldeared 25/ 1 50 -

13/0 25 13/0.75 ** 13/0.25 35/2.1 1.4/20 1.1/1. 9 * 8 1 1{fbri erps egcolatus Coraleerry

TeTideva dw~ ~p f arty meeJow-rwe 38063 25/0 38 63/0 63 . 5. 4 's 0 6 F/3.4 69/7.6 - 1 . I 1'erisce of fic iaalf * (spon senselton - - 1 3/,) 34 13'0.13 - - 14/46 1. 3/ 0. 3 .

1 1 .

3. ? / 3. 7 1 8 * 1* 18/1 .50 7. 0/ 4. 8 35/1.2 *N fJre 51 tnaers *1e 50/3.75 13/0 13
- 25/0 25 - . . 2.4/04 - . - 1iir e t ee* Ti a Felse hellehorae - -

13/ Tr - 1 gjYr - 1 asfr - 1 - 1 .Ije~y reri e" sooly-eh.e elotet 13/fr -

* 1.31.6 - - * 1 - . *re t's nest es155 baser grape 11/0 25 - -

13/0.13 1. 4/ 0. 8 . . 1.3.03 1 - - 1Ui!olg ',dJ.'ee ~t Oscot I 13/0.13 . .

Wah d/edereg %accot A * - 43/I e . . - 6 t/16 8 . . . 1 .

* fese .es seterved la 9 cts durlag laeiteted erestows semeltag peetod (19?61H7). Det act dur'aq 19e ceretat semelleg per'odI

| . f a.e *es act mer.e4 .a , ion was ineucea smiia, mio4 ere.owii, or w", t e arrm in n , m ea
"f e.e m*,,e4 in ,im eor tae vi,si t1** w.a4 nir. int se,nai 4.a

"*
. ee iio,, r . c,ta,, e . O.reim

.

r, . f,ece
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Figure III-3. Windfalls in Red Pine (04) Cover Type, June 1978 !
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Figure III-4. Needle Browning and Loss Contributing to General

) Decline of Red Pine (04) Cover Type, June 1978
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Table III-10

Species Composition, Frequency, Basal Area, and Condition of the Tree and Sapling Strata
(Plot Type 4 and 3), Red Pine (04) Cover Type, September, October 1977 and April, June 1978

Mode Condition *"
Change ir. No. Individuals Relative Relative

No. Individuals in Sample between Frequency Basel Area Frequencs Bas. Area 1977 1978

Scientific Name Conanon Name in Sanq)1e 1976-1977 and 1977-1978 (1) (m2/ha) (1) (4) Sep Oct Apr Jun

Tree stratum
L ive condit ion
Franinus americ ana White as5 2 - 50 2.6 13.0 6.5 1 8 1/8 1
[TriodendrinTIM fp 6 fera fe11ow pcplar 2 1 50 4.2 13.0 10.5 1/2 8 1/2 1
Pinus retin 5sa ' Red pine 15 1 100 21.2 25.0 53.1 1/2 1 2 1/7
PITf iG6Gi- White pine 4 (1)" 100 _6J 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 (2) 100 _5d 25.0 14.0

y Total Dead ,,[t 1 L@ ,,1d ,,21,p, M
e TOTAL 29 (1) 400 39.9 101.0 99.9

Sapling stratum
No saplings occurred in plots

- indicates no change

"(n) indicates loss of "n" individuals
"1 - Healthy, 2 - Diseased. 4 - Mechanical Injury. 7 - Dying. 8 - Dormant

e
O
e
3
o
V
a
e
2
o
e
W

b
1
*
o.
3

O O e
.

- - _ _ - _ - _ _ _ _ _ . _ . - - -



_

O

Table III-11

Change in Condition of Trees in the Red Pine (04)
Cover Type between September 1976 and June 1977

f

Condition ****

aropy Posittee Cbn (inches) 1977 1978

Scientific home Correon hame he. 1976.lio 1977 1976 May 1978 A* Sep Oct Apr Jwn

. Pinus restnesa Red pine 41 1 3 3 5.6 0.8 1 1 1 1

41 2 3 3 6.2 ( 0.1 ) ** 7 7 7 6

(4.7 6 *** * ***41 3 3 *** * * *

41 4 1 2 6.0 (0.1) 2 2 7 6
7 7 7 641 5 3 3 5.7 ...

47 6 1 1 6.5 (2.3) 2 1 2 7

8 0.3.
6 "* *" "*(3.6'

* ". 6
41 7 4 m

2 2 2 741.10 1 2
2 1 7 741 12 1 1 8.0 ...

I 1 7 741-13 1 1 8.0 ...

41 14 1 1 9.7 0.2 1 1 7 7

42 1 3 3 3.6 (0.2) 1 1 1 1

2 2 6 642 3 1 1 9.0 ...

42 4 1 3 6.0 (0.1) 7 7 7 6
42 5 1 1 6.7 (0.1) 1 1 2 1

1 1 1 142 8 1 1 8.3 ...

42 9 1 2 5.8 0.2 2 2 6 6

42 10 2 3 5.1 0.1 1 1 1 1

42 11 2 3 5.1 0.1 2 1 1 1

42 12 2 3 5.3 0.1 1 1 1 1

42 13 1 1 8.7 0.2 1 1 2 2
I 1 1 242 14 1 1 9.5 ...

42 15 3 4 4.2 (0.1) 7 7 7 2

-Pinus strebus White pine 41 8 2 2 6.7 0.3 1 4 1 1

41 11 3 4 5.7 0.1 4 4 1 1/4
42 2 3 3 12.3 ... 4 4 2 4/1
42 6 1 4 5.0 0.1 1 1 1 1

Frastnus americana White ash 42 7 1 2 6.5 0.2 1 8 8 1~

42 16 1 1 7. 6 0.2 1 8 1 1

Liriocendron tut tof fera tulip tree 41 9 1 1 12.3 0.4 1 8 1 1

41 15 3 3. 8 3.8 2 8 2 2

(4.6)

*Chan9e from March 1977

"() * redation
*" Individual has fallen

"**1. Healthy 2. Diseased. 4.Mechaatcal injury 6. Dead. 7. Dying. 8. Dormant

The sapling, shrub, and herbaceous strata remained similar to the

1976-1977 sempling (Table 111-12). A general reduction in areal cover of

muscadine grape (Vitis rotundifolia) in the shrub stratum was observed;

however, three previously unrecorded species were encountered in the sam-

pling plots. The total number of taxa in the herbaceous stratum remained
the same as in the 1976-1977 sampling.

e Sycamore - Boxelder (05)

Little change occurred in the tree stratum. Most of the increase
in basal area was attributed to the dominant species sycamore (Platnuss

)|
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Table III-12
o

Species Composition, Frequency, Areal Cover, and Condition of
Herbaceous Stratum (Plot 1), Red Pine (04) Cover Type, 1977 and 1978

Relative Relative
Frequency (1[ Areal Cover (1) Frequency (1) real Cover (1) Mode Condition *"

1977 1978 1977 1978 1977 1978

Scientific hoe Connon h ae Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun

cercts canadensis tastern redbud 75/2.63 38/0.50 - 63/2.00 10.1/7.1 10.4/3.5 - 9.2/5.4 1/2 I - I
Cir~nui 71M LTa - Flowering dogwood 63/6.50 63/1.38 38/0.1 3 25/4.63 8.5/17.6 17.2/9.6 7.4/1.2 3.7/12.6 1 8 1 1
GRtarta licTntata cut-leavad dothwort - - 38/2.13 - - - 7.4/20.0 - - - 1 -

** 1 1 11.7/2.7 3.6/3.5 2.5/1.2Evpit& Tam serotinum Late-flowering thorough = ort 13/1.00 13/0.50 13/0.13 *

fgus grandlfoTTa 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
2.5/Tr 1.9/Tr 1 * 1 1+ 13/Tr 13/Tr 1.7/0.7 *Frajarla virgt tana Wtid strawberry 13/0.25

25/Tr 50/2.63 8.5/3.4 * 4.9/Tr 7.3/7.1 1 * 1 1fraslEs aserliina White ash 63/1.25 *

6.8/1. 7 2.5/1.2 - * 8 1 -25/0.25 13/0.13 - *
Frim V K siadri Wutata Blue ash *

CalTWisprella - k rthern bedstraw 13/0.13 25/0.25 - 13/0.38 1.7/0.4 6.8/1.7 - 1.9/1.0 1 1 - 1
Calfu~m clriaeFanis White utid 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

7.4/4.7 1.9/0.438/0.50 13/0.13 * * 1 }* ** *Galium triflorum Fr$ grant bedstraw
* * - 7.s/1.2 5.6/3.1 * - 1 IGeum canidiEe- Canaiten avens - 38/0.1 3 38/1.13

yellow poplar - - - 13/0.38 - - - 1.9/1.0 - - - 1i~triodendron tuliptfera u
7.3/30.6 i 1 * 150/11.25 6.7/37.9 13.7/61 7 *Lonicera japonica Japanese honeysuckle 50/14.00 5( 9.89 *

[ PGTenlirgla~To~b51 t f ara pohly grass - - - 13/0.13 - - _ 1.9/0.4 _ _ _ 1N PaFtiienocIssus, q'uTiquefol ta virginta creeper 25/2.13 - 38/0.13 38/2.63 3.4/5.8 - 7.4/1.2 5.6/7.1 i i 1

b Phrysu 1eptostachya t opseed .8/2.25 * - 1.9/4.4 1 * - 1* - 13/1.63 5.1/6.1
# Pilea puntla** Clearweed - - - 13/0,13 - - - 1.9/0.4 - - - 1

* * *Pinus strobus White pine 25/0.13 25/0.25 13/0.13 3.4/0.4 6.8/1.7 2.5(1.2 1 I 1
Foiceae Grass - - * - - - * - - - * -
Prunus serotina Black cherry 50/0.88 13/0.38 75/1.63 50/1.13 6.7/2.4 3.6/2.6 14.7/?5.3 7.3/3.1 1 1 1 1
Quercus pr]nus Chestnut oak 13/0.25 25/0.88 - - 1.7/0.7 6.8/6.1 - - 1 1 - -

Quercus velutina 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
Rhus radicans Poison Ivy 25/0.63 - 13/Tr 38/0.63 3.4/l.7 - 2.5/Tr 5.6/1.7 1/2 - 1 1

13/Tr 25/0.25 1.7/0.7 2.5/Tr 3.7/0.7 1 + 1 1Rosi sp. Rose 13/0.25 * *

PuhJs sp. Blackberry 13/0.13 - - 25/0.63 1.7/0.4 - - 3.7/1.7 1 - - 1
M Tc~ula trifoltata Snaleroot 75/1.75 50/0.63 68/1.88 88/t 25 10.1/4.7 13.7/4.4 - 12.9/11.5 1 1/6 - 1

sassafras albidum Sassafras 25/0.50 * - * 3.4/1.4 - ** 1 * - *
g 5milii fJrldcei*' Ca rrion-flower 13/Tr - - - 1.7/Tr - - - 1 - - -
o 5AErTcTrForbicula tus Coralberry - - - * - - - * - - -*

Ulmus W e 511ppery elm 13/0.13 - - 13/0.38 1.7/0.4 - - 1.9/1.0 1 - - 1g
iTola so~roita wooly-blue violet 13/0.13 - - * 1.7/0.4 - - * 1 - - *3

O Vitis rotundifolla Muscadine grape - - - * - - - * - - -*

# OTEolyledo'aeC Dicot 13/0.13 - - * 1.7/0.4 - - * 1 - - *n

5
*
Tana was observed in plots during indicated previous sagling period (1976-1977), but not during the current sampling period.

- Tama was not observed in plots during indicated sagling period previously nor during the current sampilng period.-.

O
g Tama observed in plots for the first time during 1977-1978 sagling period.
8 "*

l - Healthy, 2 - Diseased, 6 - Dead, 8 - Dormant.
b Tr = Trace
i
!!.
o
3

O O O
.
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occidentalis), and all trees appeared healthy during June 1978 sampling
(Table III-13).

One hackberry (Celtis occidentalis) in the sapling stratum died
between the October 1977 and April 1978 sampling; the single boxelder (Acer

,

. negundo) remained in a dying condition.

: Slippery elm was not observed in the shrub stratum during the
current sampling; however, three other understory tree species were present
and contributed only minor areal cover.

f

Siv previously unrecorded species were observed in the herbaceous
stratum (Table III-14). Of these, stinging nettle (Urtica dioica) became
prominent in one set of sampling plots (plots 201-204). hilow jewelweed

(Impatiens pallida), sedge (Carex sp.), and clearweed (Pilea pumila) were.

consistently important taxa throughout the type during the current sunpling
period. Flooding and deposition of silt in the previously mentioned plots

may have been responsible for introduction of several of the new taxa.

Future flooding, which is a natural occurrence in this cover type, will
4 undoubtably continue to influence species composition of these plots.

e Oak-Hickory (06)

Little change occurred in the tree and sampling stratum; one Ohio
buckeye (Aesculus glabra) died but remained standing (Table 111-15). All

trees except black locust (Robinia pseudoacacia) appeared healthy. Four

previously unrecorded shrubs were identified during the current samoling,'

but slippery elm and eastern redbud (Cercis canadensis) remained the more
important shrub species (Table III-4).

Thirty-five herbaceous class species were observed during the
current sampling; of these, 8 were previously unrecorded. Ten species

observed during the 1976-1977 sampling (Table III-16) were not present. The
highest ground cover was again observed in the early spring sampling (April'

1978) and was attributed to the development of spring ephemerals, which

O
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oTable III-13

Species Composition, Frequency, Basal Area, at.d Condition of the Tree and Sapling Strata (Plot Type 4 and 3),
Sycamore-Boxelder (05) Cover Type, September, October 1977 and April, June 1978

Mode condition ~ +
Change in No Individuals Relative Relative j977 397g

No. Individuals in sanple between Frequency Basel Area Frequency Basal Area
Scientific hame Corson haae in 5' vle 1976-1977 and 1977-1978 (1) (shha) (1) (1) Sep Oct Apr M

Tree stratum
Ltve condition

Aer netando Bon eider 1
* 50 0.5 14.3 1.0 1 8 1 1

Cornus norToa Flowering dogwood 2 - 50 1.2 14.3 2.4 1 8 1 1

JugTans nitra Black walnut 2 - 50 4.4 14.3 8.7 1 8 8 1

PlatTGi occidentalts Sycamorc 4 - 50 38.6 14.3 76.7 2 8 1 1

Prtsui sirotTna Black cherry 1 - 50 0.4 14.3 0.8 2 1 1 1

TlTTi asrTcini Basswood 1 - 50 0.9 14.3 1.8 1 8 I I
ill 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 conditton

H Nee 0 - 0 0 0 0H

Y Total Dead j 2 J L 0 0
N
O TOTAL 12 - 350 50.3 100.2 99.9

Sapling stratum
Live condition

Aer ne2 undo Boselder 2 - 50 1.3 33.3 65.0 7 8 7 7

GTits occidentalis Hachberry ,o IQ" 0 0.0 0.0 0.0

Total Live 2 (I) 50 1.3 33.3 65.0

Dead condition

Celtis occidentails Hac6 terry 1 1 50 0.5 33.3 25.0
UTsus ruffa slippery elm 1 - 50 0.2 33.3 10.0

$ Total Dead J 1 ],9Q R M Eg

TOTAL 4 - 150 2.0 99.0 100.0

0 .

O - indicates no change
**

# (n) indicates loss of "n" individuals
*"I - Healthy. 2 Diseased. 7 - Dying. 8 - Dormant

O~
O
W
E
.

1
*
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Table III-14

Species Composition, Frequency, Areal Cover, and Condition of the Herbaceous Stratum (Plot 1),
Sycamore Boxelder (05) Cover Type, 1977 and 1978

Relative / blative
Frequency (1 Areal Cover (1) Frequency (!{ArealCover(1) Mode Condition ***

1977 1978 1977 1978 1977 1978

Sc1estifIc home Commen Name Sep Oct Apr Jun Sep Oct Apr Jun Sep oct Apr Jun

Acer neo Somelder * - 25/Tr * * - 4.1/Tr * * - 1 *

AcITnomr M alternifolta Wing-stem 39/1.c0 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
-

Asuranthus sp. Pigweed - * - - - * - - - * - -
Eter sp.3* Aster - 13/0.13 - - - 2.4/0.6 - - - 1 - -
ITJens sp.** 8eggar's ticks 13/0.63 - - - 2.1/0.9 - - - I - - -

Cares *n. 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 1
1pina Sault entheater's nightshade * * * ** * - 13/0.25 - 2.2/0.3 - 16...-

CTayEta virginica ' spring-beauty - - 50/1.25 - - 8.2/6.0 - - 1 -
W tea 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 25/0.33 13/1.38 6.1/2.4 4.7/l.9 2.2/ l .5 1 8 ** *

1

Crypte'aenia canadensis Honewort - - - 13/0.13 - - - 2.2/0.1 - - - 1
Dentarta lactnista 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 I i -
(T s virginicus Virginta wild rye 25/0.88 25/1.13 13/0.13 38/1.50 4.0/l.3 4.7/5.6 2.1/0.6 6.4/l.6 1 I i 1

srlue serotTaus 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
M Ca lum ctrtaerans 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/l.2 2.2/0.1 1 1 1 1
H
H Galium triflorum Fragrant bedstraw - - 13/0.25 - - - 2.1/l.2 - - - 1 -

8
a Geum canadense Canadian evens 50/1.63 50/0.63 13/C.13 50/4.88 8.1/2.4 9.4/3.1 2.1/0.6 8.4/5.3 1 1 1 I

U ImpitI~ ens pa11tda Yellow 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 1

Urtica disTea**QaTeTfersonta d3 Tw'slea f - - * - - - * - - - * *
eoc nettle 50/4.25 - - 13/6.00 8.1/6.3 - - 2.2/6.5 1 - - 1

Ltadere benzoin ** 5picebush 13/0.38 - - - 2.1/0.6 - - - 1 - - -
Mo4Tra cliftonti * White snakeroot - - 50/0.88 - - - 8.2/4.2 - - - 1 -

-

P &lhenocissus gu y folia 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 1* *

Pilee pumila Clearweed 88/M.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 i
F6TrionuMespitosum_ tong-bristled snartweed 13/0.13 - - * 2.4/0.6 - - * 1 - -*

Rhus radicans Poison tvy 13/0.25 13/0.13 25/0.38 13/0.63 2.1/0.4 2.4/0.6 4.1/l.8 2.2/0.7 1 8 1 1
SisTcuTa irTFoltata snakeroot 13/0.38 25/0.13 68/0.88 63/1.63 2.1/O.6 4.7/0.6 11.2/4.2 10.6/1.8 6 1 1 I

g $sTTaiTirbacea
*

Carrion-flouer 13/0.25 13/0.38 - - 2.1/0.4 2.4/1.9 - - 1 1 - -
g 5oTT3 Ego sp. Goldenrod 25/0.50 13/0.25 25/0.88 4.0/0.7 * 2.1/1.2 4.2/0.9 * 1 l*

ITmTellTferee sp.** - - 13/0.13 - - - 2.1/0.6 - - - 1 -

.tola ertocar g 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 **

O Viora sororta wooly-blue violet 38/0.63 25/0.25 50/1.00 38/1.38 6.1/0.9 4.7/1.2 a.2/4.8 6.4/I.5 1 1 1 1
*

i Taxa was observed in plots during indicated previous sagilng period (1976-1977), but not durir.g the current sagling period.
-Tana was not observed in plots during indicated sagling period previously nor during the current sagling period. I

{ Tana observed in plots for the first time during 1977-1978 sagitng period.

g' I - Healthy, 2 - Diseased, 6 - Dead 7 - Dying. 8 - Donent.
Tr = Traceg

.I
5
3



Table III-15

Species Composition, Frequency, Basal Area, and Condition of the Tree and Sapling Strata
(Plot Type 4 and 3), Oak-Hickory (06) Cover Type, September, October 1977 and April, June 1978

node Condition +++
Change in No. Individuals Relative Relative

3977 I978
No. Individuals in Sample between frequency Bas (1 Area Frequency Baul Area

'el na) Sep Oct Apr Jun(m /ha) (1)Scientific Name Ctenon Name in Sample 1976-1977 and 19774973 (1) e s

tree stratum
Live condition
Aesculus glabra Ohio tuckeye 4 (1)" 100 2.7 18.2 7.1 2 8 1 1

G taTjJ~speUosa hortree1t catalpa 1
* 50 3.6 9.1 9.4 1 8 8 1

TraiTnus einericina hhtte ash 1 - 50 1.0 9.1 2.6 1 8 8 1

Fr~aWnisi ' 3rEngulate Blue ash 7 - 100 15.7 18.2 41.1 1 8 8 1

a Red oak 2 - 50 12.3 9.1 32.2 1 8 1 1N,e W m

Emusruura $11ppery els 1 - 50 0.9 9.1 2.4 2 8 1 i

Total Live 16 (1) 400 36.2 72.8 94.8

Dead cond1tton

H Aesculus 2 abra Ohio tuc6 eye 1 1 50 0.5 9.1 1.3
1

TFaiTii guadren2ulata Blue ash 3 - 100 1.5 18.2 3.9H

{ fotal Dead j A M M y y

TOTAL 20 - 550 38.2 100.1 100.0

Sapling stratum
No saplings occurred in plots

- indicates no change

"(n) indicates loss of *n" individuals
"1 - Healthy. 2 - Diseased, 8 - Dormant
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Table III-16 0

Species Composition, Frequency, Areal Cover, and Condition of the Herbaceous Stratum (Plot 1),
' Oak-Hickory (06) Cover Type, 1977 and 1978

# elative / Relative
frequency (3[ Areal Cover (3) Frequency (11[ Areal Ceve Mode Condition *"

1977 1978 1977 19e 8 1977 1978

Scientific home Cossen home Sep Oc t Apr Jun Sep Oc t Apr Jun See Oct Apr Jun

Acer seccharum Sugar maple - -

25/Tr - - - 3.5/Tc - - - I-
1- 13/1r - - - 3.2/0. 7 - -

ITTTJiaTTesse Weid garlic - - -

3&TristEvi so. Ptg eed - - - * - - - * - - -*

AndoEFianed.nsis Canada enemone - - * - - - *

An,m6mFITa ~ thaTTiiroides awe enemone - - * - - - *
- - - * -
- - - * -

Ai4runi' Usadenn
-

Wild ginger - - - 13/ f r - - - 3.2/1r - - - 1
I m arureus Azure aster * * - * * * - * * * - *

_

Cardantne dauglassit Purple cress 13/0.13 - 25/Tc * 3.1/ l .1 - 3.5/fr * 6 - 1 *
Carya cordliorel[~~ tel'owbud htchery - * - - - * - - - * - -
Cercigli~ni3eWils Eastern redbud 13/0.29 * 50/0.25 3R/ t.63 3.1/ 3. 3 * 7.0/07 9.4/8.4 1 * 1 1
Cliisee~'l ina $ mall enchanter's nightshade 13/0.13 25/0.25 - 3.1/1.1 19.5/11.0 - - t 1/3 - -ChiiEiiina j-~a

sp Deyflower * - - - * - - - * - - -

Compositae** Sunflower 13/0.25 - - 13/0.25 3.1/2.2 + - 3. 2/1.1 1 - - 1
Cornui Friceae fitss price's cornet - - - - - - - - - - - -

Carea sp. Sedge 25/0.25 - - * 5. 9/2.f - - * I - - *
DerpEtnium tricorne" Owerf lerkspur - - 88/4.88 - - -- 12.3/14.1 - - - 1
Dentirii-'' Tac iira ts' Cut. leaved tooth ort - - 88/2.00 - - - 12.3/5.s - - - 1 -
gr thronium albidise White trout.ltly - - 75/6.13 - - - 10.5/17.8 - - - 1 -EH

H tupatifise shoMnum Late-flowering thoroughwort 50/1.33 13/0.13 - 50/2.25 11.8/9.8 10.2/5.7 - 12.3/11.6 1 1 - 1
H FrenTaus aserleena White ash * * - - * * - - * * - -

frilinu'i g"u~edra Stue esh 13/1r 13/0.25 - * 3.1/Tr 10.2/11.0 - * 1 1 1 1Ceuiii caKeoense _nyi_ lata ~Canadian earn 13/0.38 13/0.13 25/0.38 25/0.50 3.1/ 3. 3 10.2/5.7 3.5/1.1 6.2/2.6 3 8 1 1
I

GTe3Ehen~n' TsdereTea** sill-over.the-ground 13/0.13
- 25/Tr - - - 3.5/ f r 3.2/ Tr - - 1 -Cellum circaeraps** White wild Itcorice -

3.1/1.1 - - - 1 - - -
--

- - -
~

str a pafula[pendiculatum
~ ~ ~ ~ lidi - Appendaged enter leaf - * ** * -

38/Tr a e e g.4/Tc * * * I* * *
- - * * - -

Sottlebrutt
[ Icke Japc61,ca Japanese honeysuctie 13/0.25 - 13/1.13 3.8/2.2 * - 3. 2/ 5.8 1 * - 1*

Mertenste virainice Bluebells - - 100 A3 - - - 14.f -** . . - - - 1 -
Huhle6bergI~a soisllfere~ Muhly gra ,s * * * * * * * * * *

lieftelet ar ti's Catnip 13/Tr - - - 3.1/ fr - - - 2 - - -
Partlenoilsivi autquefolia Virginia 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 49.6 1 1 1 1
PoTfg6@i bifform Solomon's seal * * 25/0.75 - * * 3. 5/2. 2 - * * I -
fuercu.s sp. Oak - - - 13/0.13 - - - 3.g/o. ; - - - 3

_

Rhus radicans Poison try 25/0. 38 - - 13/0.13 5.9/ 3. 3 - - 3.2/0.7 1 - - t

8 Robineliev'3decacia Black locust * * * * * * * * * * * *
Rufsisp?*~ ~- Blackberry 13/0.38 - - - 3.1/3.3 - - - 1 - - -
5saguinarle canadensis 81oodroot - - 13/1.50 13/l.00 - - 1.8/4.3 3.2/5.2 - - 1 I5antiuTa Ijfelliti- Snakeroot 13/0.13 - - 13/0.25 3.1/ l .1 - - 3. 2/1. 3 1 - - 1

0 Sat tac taa rec'8 '-'- Fals' Solaama's-s'ai * - - 13/0.50=ose * - * - - Ig $sTi p.3 Goldenrod 13/0.25 13/0.43 - - 3.1/2. 2 10.2/5.7
- 3.2/26

8.8 /0. 7
- 1 I - --

5 ys orbiculatus- Coralberry * * 13/0.25 * * * * * * l *O 1 TTian e siile Toadshade - - 50/l.75 13/0.25 - - 7.0/5.1 32/1.3 - - - I$ Eanfru~br's Sitppery elm 38/0.50 38/1.25 38/0.88 50/1.75 9.0/4. 3 29.7/55.1 5. 3/2.5 12.3/9.0 2 1/6 1 1) viola sororte** Wooly-blue violet 13/0.13 - - - 3.1/ l .1 - - - 1 - - -
VIITi eisITwills Summer grape 13/0.38 * - 75/9.63 3.1/3. 3 - 18.5/49.6 1 * - 1*

*

g Tame was observed in plots during Indicated prewtous sampling pertad (1976-1977), but not during the current saapitag period.

g - Tasa mes not observed in plots during indicated sampling period preetously por during the current sospilog period.
Tasa observed in plots for the first ttue during 1977-1978 sagpilng period.**

"*1 - Healthy, 6 - Dead. 8 - Oormant,
,r * , ce
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h|!contributed 92 percent of the vegetation ground cover. Bluebells (Mertensia
virginica) was most important of these, with 44.9 percent of the ground

cover. The location of this cover type on steep slopes makes it especially

susceptible to water scouring; this attributed to the low ground cover in

September and October 1978

e Walnut - Hickory - Buckeye (09)

One blue ash (Fraxinus quadrangulata) reached tree class, and one

Ohio buckeye and one white ash died, but remained standing (Table III-17).
All species appeared healthy during June 1978 sampling. This type contained
the greatest number of shrub species: 13 including 3 previously unrecorded

taxa (Table III-4). Japanese honeysuckle and blue ash remained the most
importan t , and sugar maple declined in importance.

The lierbaceous stratum contained 41 species, 12 of which were not

previously observed (Table III-18). Japanese honeysuckle remained the most

important herbaceous species and appeared to be increasing in the study

plots. In general, the herbaceous strata followed the same patterns as

during the 1976-1977 sampling.

e Virginia Pine (11)

One set of sample plots (11-101) was destroyed from the ground-

clearing operations between September and October 1977 samplings, but was
reestablished in October. The differences in vegetation and soil data

between the 1976-1977 and current samplings reflect the loss of these plots.

In April 1978, Virginia pine (Pinus virginiana) comprised 77 percent of the

basal area and eastern redbud comprised nearly 14 percent (Table III-19).

Because of the relocation, one dead and four living saplings were lost. The
2remaining saplings had a total basal area of 0.6 m /ha. .

The shrub class still had a low ground cover. Tartarian honey-

suckle (Lonicera tartarica) was lost and eastern redbud was observed. Areal

ground cover in the herbaceous class remained the lowest of all cover types
(Table III-20). Flowering dogwood and Virginia creeper (Parthenocissus

O
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Table 111-17

Species Composition, Frequency, Basal Area, and Condition of the Tree and Sapling Strata
(Plot Type 4 and 3) Walnut-Hickory-Buckeye (09) Cover Type, September, October 1977 and April, June 1978

Mude Covdition***
Change in No. Indiviouals Relative Relattre i,77 y,73

No. Individuals in Sample betueen Frequency Sas 1 Area Frequency * 'fea
Scientific Name Common Name in Sagle 1976-1977 and 1977-1978 (1) ( /ha ) (1) { /ha, Sep Oct Apr Jun

free stratum
Live condition
Aesculus glabra Ohio buckeye 7 (1) 50 7.6 10.0 23.2 1 8 1 1

Carya ovata Shagbark hickory 2 + 50 8.8 10.0 26.8 2 8 8 I
Cercis canadensis Eastern redbud 2 - 50 0.8 10.0 2.4 2 8 8 I
Fraxinus americana White ash 1 (1)" 50 3.4 10.0 10.4 1 8 1 1

Fraxinus quadrangulata Blue ash 2 1 50 0.7 10.0 2.1 1 8 8 1

Juglans afgra Black walnut 1 - 50 9.0 10.0 27.4 7 8 7 1

Ulmus 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

[ Oead condition

y Aesculus glabra Ohio buckeye 1 1 50 0. 6 10.0 1.8
y Fraxinus americana White ash 1 1 50 0.5 10.0 1.5
tn Ulmus rubra $11ppery elm 1 - 50 0.6 10.0 1.8

Total Dead ,,1 1 $ M R S
TOTAL 21 2 500 32.8 100.0 99.8

Sapling stratum
No saplings occurred in plots

- indicates no change

(n) indicates loss of "n* individuals
"*

1 - Healthy, 2 - Olseased, 7 - Dying, 8 - Oormant

I
.

I
a

.i
F
3-
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*Table III-18

Species Composition, Frequency, Areal Cover, and Condition of lierbaceous Stratum (Plot 1),
Walnut-Hickory-Buckeye (09) Cover Type, 1977 and 1978

Relat t ve / Reistive
Frequency (1[ Areal Cover (t) Frequency (1/ Areal Cover (1) Rade Condttlen***

1977 1978 1977 1978 1977 1978

ScIentt fic kee Cassion hae 5** Ot t Apr Jun Sep Oc t Apr Jun Sep Oct Apr Jun

Acer nepado Somelder 13/0.13 13/0.13 13/0,25 * 1.3/0.4 3.0/1.0 1.7/0.9 * 1 1 1 *
Acer sacchefum" sugar maple 13/Tr - 13/Tr 25/T r 1. 3/Tr 1.7/Tr - 2.8/Tr 1 - 1 1
AitinoseHs alternefolta wingstem 38/0.88 - - 38/ t.25 3.8/2.6 - - 4.2/ l . 7 1 - - 1
Allike geni 6de-- wtId gerisc - - * - - - * - - - * -
Inceone canadensis Canada anemone - - - 1 1/0.38 - - - 1.4/ 0.5 - - - 1

Aral@ laivIit[ Sanoth rock-cress 13/0.13 - - 13/0.25 1. 3/0.4 - - 1.4 / 0. 3 1 - - 1
* * 25/2.75 2. 5/ 3. 4 * * 28/3.8 I * * 1Asistna trilote Panoaw 25/1.13

CarGine douglassit Purple cress - - - * - - - * - - - *
Ca.rea sp." sedge - - - 25/0.11 - - - 2. 8/ 0.2 - - - I
Carya tardt foruts fellontmd hknory 13/0.25 - * 1. 3/0. 7 * - * 1 * - **

Carya o ata shagbart htchory - * - - - * - - - * - -
* - 1Cercis canadensis Eastern redbud 50/0.13 - 63/0.88 5.1/0.4* * - 7 0/l.2 I

Circaea alpina Small enchanter's alghtshade 38/0.50 - - 13/0.38 3. 8/ l . 5 - - 1.4/0.5 1 - - 1
07oT<'vius sp. Sind eed * - - -

5.1/1.1 3. 0/ T r 1. 7 / Tr * 1 I l -
* - - - * - -

CarefspT-- Sed je 50/0.38 11/Tr 13/tr * *

Destarla lac tatata Cut-leaved toothwort - - 100/7.63 - - - 13.0/28.9 - - - 1 -
H bMoldohiek -~' Dicot A 13/Tr - - - 1. 3/Tr - - - 1 - - -e
H
H Dkotelydonae" Dtcot 8 25/0.63 - - - 2. 5/1. 9 - - - 1 - - -

f r1 ehiaT_ulboM Harbinger-of-spring - - 88/l.38 - - - 11.4/5.2 - - - 1 -I 3
N f apaturluia serotinum late-flowering thoroughwort 63/1.63 75/1.63 - 88/3.25 6. 3/4.8 17.5/12.3 - 9. 7/4.5 1 l - 1
CB Fi as inus amerniis-~~ White ash 38/1.38 - 13/0.13 63/2.63 3.8/4.1 - 1. 7/0. 5 7.0/ 3. 6 1 - 1 1

~

Frnin45 guadran3uhta Blue ash 38/1.1 3 * * * 3.8/ 3. 4 * * * l * * *
- - 6. 5/ T r - - - 1 -Gallum apartne** 8ed s t ra. - - 50/Tr -

1. 3/ 0. 7 5. 8/1. 9 6.5/2.8 2.8/0.9 - 1/6 1 1Cebe canadenW Canadian avens 13/0.25 25/0.25 50/0.75 25/0.63
Clet hamihe@iac ea Gill-over-the-ground 13/O.13 13/0.13 * - 1.3/0. 4 3. 0/ l . 0 - 1 1 * -*

Hellenthus sp. Sunf lower * - - - * - - - * - - -
Hydrophyllum appendicula'un Append 49ed water leaf * - - - * - - - * - - -

2. 5/0. 3. 0/1.0 - 2.8/0.5 1 8 - 1t enderna benioin 5ptcebush 25/0.25 13/0.13 - 25/0.38 10.0/3,7
1

[onlcera Japoniia Japanese honeysuckle 100/12.75 100/8.63 88/11. 50 % 36 M n 2 3. 3/A4. 9 11.4/4 3.5 11.0/50.0 1 I I
Par then& ls ds~Linguefol ta Vtrgenta creeper 88/3.63 * 25/0.13 a vut o. 30 8.8/su u 3. 3/0. 5 11.0/9.0 1 * 1 1
Re.sniulsi ip '' 8vt terc up - - 13/0.13 - - - 1. 7 /0. 5 - - - 1 -
Dhus Wdlians Poison Ivy 88/4.75 38/ 0.38 63/0.25 15/12.25 8.8/14.1 8. 9/ 2.9 8. 2/0. 9 8.3/16.9 I a 1 1
6sa sp. ** Rose 25/0.38 25/0.25 - 29/0.75 2. 5/1.1 5.8/l . 9 - 2.8/ I .0 l 1 - 1

3 Dul4 sp. Blac6 berry * 13/0.63 * 13/ t .25 * 3. 0/4. 7 * 1.4/1. 7 * 1 * 1
0 54e kula trifollata snakeroot 75/1.25 63/0.75 63/1.38 75/1.88 7.5/ 3. 7 14.7/5.6 8.2/5.2 8. 3/2.6 1 1 1 I

b al fre g'eideaa - Sa s t frage 13/0.13 25/0.25 - - 1. 3/0. 4 5. 8/1. 9 - - 1 1 - --

O $ymporTciiph oretculatus 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 2.8/07 1 1 1 1
3
g Tarasacum of f tetnale" Dandet ton - - - 13/0.13 - - - 1.4/0.2 - - - I

Trillium ~sedili~ Toadshade - - 13/0.38 - - - 1. 7/1.4 -g
Olaus rubra Slippery els 38/ 0. 38 - 25/Tc 38/Tr 3.8/1.1 - 3. 3/Tr 4.2/Tr

- - 1 -
1 - 1 1

3 pola snroria" Wooly-blue violet 25/0.13 - 13/0.13 13/ Tr 2. 5/ 0. 4 - I . 7/0.5 1.4/Tr 1 - 1 1
3 Jahel li fe rat * * Uu6el - - 63/1.25 - - - 8,2/4. 7 - - - 3 -intis aestlialts Sunwier grape 13/0.13 * - 13/0.13 1. 3/0.4 * - 1.4/0.2 1 * - 1g-

*
O Tema was observed in plots during indicated previous sampling period (1976-1977). but not ductag the current sampling period.
O
g ,Tana was not oteserved in plots during Indicated sampling period previously nor during the current saapinng period.

a .*.Isma observed in plots for the first time during 1977-1074 saapItng period.
1 - Healthy, 6 - Dead, 8 - Dormant.-

4 Tr * Trace-

S
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Table III-19 o

Species Composition, Frequency, Basal Area, and Condition of the Tree and Sapling Strata
(Plot. Type 4 and 3), Virginia Pine (11) Cover Type, September, October 1977 and April, June 1978

nnde Condition ***
Change in No. Individuals Relative Relative

1977 1978No. Individuals in Sample between Frequency Bassi Area Frequency Bent'm
Scientific Name Comenon Nase in Sasple 1976-1977 and 1977-1978 (1) W /ha) (5) //ho Sep Oct Apr Jun

Tree stratum
Live condition
cercis canadensis Eastern redbud 8 6* 100 3.9 28.6 13.8 1 8 8 1

cornus riorida Flowering dogwood 1 2)** 50 0.8 14.3 2.8 1 8 8 1

' Ulospyros virginiana Persisumon 0 1) 0 0.0 0.0 0.0
Juniperus vfrgfnlana Eastern red cedar 1 1) 50 1.4 14.3 4.9 1 2 1 1

Liriodendron tui tpt rera Yellew poplar 1 - 50 0.3 14.3 1.1 1 8 1 1
Finus virginiana Virginia pine 11 ill 100 21." 28.6 77.4 1/2 1 1 1

Total Live 22 1 350 28.3 100.1 100.0

Dead condition
hon'

_ _ _ _

Total Dead J - J J 0, 10 _0A
TOTAL 72 1 350 28.3 100.1 100.0

b Sapling stratum
" Live condition

Cercis canadensis Eastern redbud 1 - 50 0.2 33.3 33.3 2 8 8 1

cornus florTda Flowering dogwood 1

(1)
(1 50 0.2 33.3 33.3 1 8 8 i

; O 0.0 0.0 0.0Juniperus virginiana Eastern red cedar 0
Liriodendron tulipiTera Yellow poplar 0 1 0 0.0 0.0 0.0
Pinus virginiana Black Cherry 0 Q.1 0 0.0 0.0 0.0

Total Live 2 (4 ) 100 0.4 66.6 66.6

Dead coMition
9 Certis canadensis Eastern redbud 0 (1) 0 0.0 0.0 0.0
0 cornus riorida lowering dogwood 1 1 50 0.2 33.3 33.3

| Total Dead .1 - .jQ JJ E E

| TOTAL 3 (4 ) 150 0.6 99.9 99.9

*
- Indicates no change

] (n) indicates loss of *n* individuals
1 - Healthy, 2 - Diseased. 8 - Dorinant

.

.
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quinquefolia) comprised 62 percent of the vegetative ground cover in June
1978. Thirty-four taxa, including 13 previously unrecorded species, were
observed during the current sampling.

Ground was cleared to within approximately 30 feet of the remain-
ing original set of plots. An increase in light intensity is re flected by
an increase in vegetative ground cover between the cleared area and t h'e
sampling plots. Flowering dogwood, wild garlic (Allium canadense), and
poison ivy (Rhus radicans) formed the majority of areal ground cover and
probably will increase in the plots in future samplings.

e Orchard (10)

The CIR photo overlay (Figure III-5) shows current status of indi-
vidual apple and peach sets (plantings) on the Reed Orchard Company pro-
perty; Table III-21 lists the type, age, and condition of the individual

sets. All Peach Sets except PS, P6, and P9 are recovering from cold injury
received during the 1976-1977 winter; PS, P6, and P9 received additional
slight cold injury during the 1977-1978 winter. Severe infection by peach
tree borers in P6 and P9 have further deteriorated these sets. Extensive
pruning, including thinning of many trees, accompanied by replanting of
several hundred individuals in P6 were in progress during June 1978 sam-
pling. No cold injury or other disease was evident in the seven apple sets,
and abundant fruit was present. Where fruit was present on peach trees it
was healthy, although a less than average peach crop for 1978 was expected.*

2. Soils

e Moisture

Soil moisture values for the current sampling period (Table
111-22) were generally lower than values for the previous period (1976- ~

1977), especially in April and June. However, September 1977 values were

* Personal Communication - Mr. Reed, Reed Orchard Company, R.R.1, Hanover,
Indiana, 47243
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Figure III-5. Color Infrared Aerial Photograph of Reed Orchard Companyj
,

I Property with Overlay Depicting Vegetation Cover Types
) and Location of Orchard Sets, May 1978

'
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V' Table III-21

Fruit Tree Type, Condition and Age of Sets for the Orchard Type (10),
Reed Orchard Company Property, June 1978

Age of Set
Code * Set Type (yr)** Vegetative Fruit Remarks

Pl Peach 6 Healthy Healtny Recovering from 1976 cold injury

P2 Peach 13 Healthy Healthy Recovering from 1976 cold injury

P3 Peach 4 Healthy Healthy Recoverinq from 1976 cold injury

P4 Peach 11 healthy healthy Recovering from 1976 cold injury

PS Peach 11 Diseased Reduced yield Peach borer and cold injury
P6 Peach 16/1 Diseased / mechanical injury None Peach berer and cold injury
P7 Peach 14 Healthy Healthy Recovering frorn 1976 cold injury

P8 Peach 6 Healthy / diseased Healthy Peach borer and cold injury

P9 Peach 19 Diseased / mechanical injury Reduced yield Peach borer and cold injury
P10 Peach 32 Healthy / diseased Healthy Slight peach borer damage

Pil Feach 32 Healthy Healthy Recovering from 1976 cold injury
P12 Peach / Apple 14 Healthy Healthy Recovering from 1976 cold injury
P13 Feac h 4 Healthy Healthy Recovering from 1976 cold injury
P14 Peach 6 Healthy Healthy Recovering from 1976 cold injury
P15 Peach Miked Healthy / mechanical injury Healthy Recovering fran 1976 cold injury
Al Apple 6 Healthy Healthy Recovering from 1976 cold injury
A2 Apple 6 Healthy Healthy Recovering from 1976 cold injury
43 Apple 12 Healthy Healthy Recovering from 1976 cold injury

.
A4 Apple 12 Healthy Healthy Recovering from 1976 cold injury
A5 Apple 12 Healthy Healthy Recovering from 1976 cold injury*

V
A6 Apple 6 Healthy Healthy Recovering from 1976 cold injury

* Code identifies location of individual sets on photo overlay (Figure
** Personal Corsunication - Mr. Reed. Reed Orchard company. R.R.1. Hanover. Indiana 47243

higher chan September 1976 values. The maple-basswood, walnut-hickory-
buckeye, and osk-maple cover types generally had high soil mositure values

while the red pine, Virginia pine, sycamore-boxelder, and orchard types had
low soil reisture values.

Bulk Densitye

Soil bulk density ~ values (Table 111-23) were slightly lower in

September and October of the current sampling period than during the same

months during 1976 of the previous sampling period. This was probably due
to the high soil moisture during the spring of the previous sampling peri.3.
In general, increases in soil moisture tend to promote conditions that

a decrease bulk density thereby increasing the porespace of the soil. Vegeta-
tion cover types with low soil moisture (e.g. red pine, Virginia pine,

III-31. solence servloes division
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Table III-22

Mean (i) and Standard Error (SE) Values * for Soil Moisture (%) from
Each Vegetation Cover Type for September, October 1977 and April, June 1978

1977 1978

SEP OCT APR JUN

Code Cover Type i SE i SE i SE i SE

01 Maple-Basswood 66.1 3.0 40.2 2.0 39.3 6.6 38.8 4.6

02 Oak-Maple 73.2 3.2 32.8 3.5 35.9 1.2 32.8 1.5

03 Chestnut oak 77.8 3.2 30.0 5.6 29.6 6.4 31.2 1.4

04 Red pine 80.2 3.9 25.8 1.8 28.1 2.0 25.5 0.7

05 Sycamore-Boxelder 79.0 4.7 27.3 2.5 24.8 4.9 27.8 3.2

06 Oak-Hic kory 83.5 1.5 27.4 2.2 29.5 1.2 22.1 0.6

09 Walnut-Hickory-Buckeye 65.5 3.0 39.2 4.7 34.3 6.0 41.3 4.4

10 Orchard 85.5 8.6 24.6 1.4 24.6 2.0 23.4 1.3

11 Virginia pine 79.1 4.1 26.7 1.8 26.7 1.7 24.4 2.4

* Based on 4 replicates per cover type per date sampled

O
Table 111-23

Mean (R) and Standard Error (SE) Values * for Soil Bulk Density (g/cm ) from
Each Vegetation Type for September, Octor:er 1977 and April, June 1978

1977 1978

SEP OCT APR JUN

Code Cover Type i SE i SE i SE i SE

01 Maple-Basswood 0.711 0.126 0.505 0.114 0.718 0.113 0.729 0.079

02 Oak-Maple 0.743 0.054 0.434 0.137 0.744 0.101 0.863 0.075

03 Chestnut oak 0.737 0.085 0.417 0.126 0.729 0.080 0.810 0.047

04 Red pine 0.870 0.121 0.385 0.110 0.941 0.036 0.969 0.154

05 Sycamore-Boxelder 0.731 0.051 0.386 0.103 0.937 0.092 1.004 0.069

06 Oak-Hickory 0.805 0.068 0.373 0.103 0.728 0.131 0.845 0.107

09 Walnut-Hickory-Buckeye 0.773 0.079 0.394 0.137 0.701 0.063 0.661 0.092 .

10 Orchard 0.923 0.1 31 0.404 0.033 0.848 0.181 0.939 0.090

11 Virginia pine 1.009 0.100 0.346 0.028 0.743 0.188 0.788 0.097

* Based on 4 replicates per cover type per date sampled

O
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sycamore-boxelder, and the orchard types) also had high culk density soils.

High bulk density of soils in the orchard type were similar to the 1976-1977

sampling season values and were probably due to machinery compaction.

pHe

.

Soil pH 'ues (Table 111-24) were about the same for September

and March-April of both sampling periods, while values for October and June

of the current sampling period were slightly lower than during the same

months in 1976 and 1977 respectively. Soil pH fluctuations usually reflect

changes in soil moisture preceding the actual pH measurement and are caused
primarily by chemical changes in sulfate and carbonate compounds upon

drying. Cover types with low soil types continued to exibit the lowest soil

pH values. Lower pH values may also be related to greater soil leaching in

these types.
.

Conductivitye

Electrical conductivity (soil salinity) values (Table III-25) were

about the same for September and October of the current and 1976-1977 sam-
'

pling periods. However, during April and June 1978, values differed signifi-
cantly between values for 1977. Values for April 1978 were the lowest of

all values recorded during the monitoring period. This was probably due to
leaching within the soil profile from heavy winter and spring precipitation.

j Salinity values in June 1978 were the highest recorded during the monitoring
period and may have reflected the low soil moisture and general drying of
the soil which resulted in surface-salt accumulations.

To understand existing salt accumulation patterns in the soil, it
is necessary to briefly describe a few characteristics of soluble salts.

Nat,urally occurring soluble salts tend to move with water and may be carried
by precipitation or runoff into topographically lower areas where percola- )
tion allows salts to move deep in the soil-forming layers. This process of

|
'outward movement of salts is called leaching.

m
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Table III-24

Mean (i) and Standard Error (SE) Values * for Soil pH (measured in water)
from Each Vegetation Cover Type for September,

October 1977 and April, June 1978

1977 1978

SEP OCT APR JUN

Code Cover Type i SE i SE i SE i SE

01 Maple-Basswood 7.3 0.1 7.5 0.0 7.1 0.3 6.3 0.1

02 Oak-Maple 7.2 0.5 6.9 1.1 7.3 0.2 6.7 0.2
03 Chestnut oak 7.3 0.4 7.6 0.3 7.2 0.1 6.5 0.1

04 Red pine 5.8 0.3 5. 6 0.6 6.2 0.2 6.1 0.1

05 Sycamore-Boxelder 6.7 1.1 7.0 1.1 6.5 0.7 6.1 0.4
06 Oa k-Hickory 7.7 0.2 7.9 0.1 7.5 0.2 6.6 0.1
09 Walnut-Hickory-Buckeye 7.5 0.1 7.4 0.2 7.1 0.1 6.6 0.1

10 Orchard 6.9 0.4 7.1 0.4 6.1 0.2 6.3 0.5
11 Virginia pine 5.9 0.5 5.4 0.3 5.6 0.3 5.7 0.1

* Based on 4 replicates per cover type per date sampled

O
Table III-25

Hean (R) and Standard Error (SE) Values * for Soil Conductivity (umho/cm)
from Each Vegetation Cover Type for September,

October 1977 and April, June 1978

1977 1978

SEP OCT APR JUN

Code Cover Type i SE i SE i SE i SE

01 Maple-Basswood 232 41 272 41 76 15 567 107

02 Oa k-Maple 207 33 210 38 90 10 407 93

03 Chestnut oak 225 22 230 62 113 39 426 50

04 Red pine 159 26 192 92 46 7 119 10

05 Sycamore-Boxelder 260 30 192 39 144 71 328 128

06 Oak-Hickory 278 38 228 28 137 81 388 60
'

09 Walnut-Hickory-Buckeye 235 26 290 56 169 59 321 63

10 Orchard 247 44 183 57 246 35 403 222

11 Virginia pine 166 27 158 19 59 35 106 21

* Based on 4 replicates per cover type per date sampled

O
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Soluble salt concentrations in the surface soil vary seasonally

and are highly related to the precipitation-evaporation characteristics of a

| site. After periods of considerable precipitation, salts may be leached
from the site or deposited . deeper in the soil layers at the same site.

During dry periods, evaporation of soil moisture draws salts to the surface
where accumulation results.

,

Drainage patterns, largely influenced by topography, and physical
characteristics of the soil determine salt deposition patterns for any g%en
area. Ridges or hilltops in an area often have greater leaching of t'ie soil
due to runoff characteristics while moist areas or lowland basins receive

'
runoff waters high in soluble salts from other areas.

Vegetation cover types in an area are of ten correlated with drain-
age and salt accumulation patterns. This is well illustrated by the vegeta-
tion cover types within the study area. For example, the Virginia pine and

red pine cover types both occur on the ridgetops and have the lowest soil
moisture and soluble salt concentrations when compared with soils of othern

V cover types (Table III-26 and Figure III-6). Similarly, the maple-basswood,
'

oak-hickory and walnut-hickory-buckeye have the highest soil moisture and
soluble salt concentrations. The high salinity values for soils in the Reed
Orchard Company site are probably a result of fertilizer applications.
Based on other soil parameters the orchard type is more similar to the pine
cover types.

The effects of salts on vegetation are often evaluated on the

basis of electrical conductivity of an aqueous solution (e.g., soil, irriga-

tion, ' or rainwater). As shown in Figure III-7, salt solutions with electri-,

cal conductivity values of 0 to 2,000 micromhos/cm at 25 usually have j

negli ible effects on plants; values frca 2,000 to 4,000 may restrict thet

yield af salt-sensitive crops; values from 4,000 to 8,000 restrict the yield
of mary plant species, and at values over 8,000 micromhos/cm only salt-toler-
ant species yield satisfactorily (Richards 1954). As shown in Table III-26
the highest single electrical conductivity value encountered was 710 micro-

,

mhos/cm in the Orchard Cover type. This is still far below salinti.y levels

J
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Table III-26

Mean (2) and Standard Error (SE) for Soil Conductivity (micromhos/cm at 25 C)
from Each Vegetation Cover Type for the Period of Sampling

(September 1977 to June 1978)

Soil Moisture (%) Soil Conductivity (micromhos/cm)
Si j,

Code Cover Type i SE Rank x SE Rank (Sep 77-Jun 78)

01 Maple-8asswood 46.1 13.3 1 286.8 205.1 1 698*

02 Oak-Maple 43.7 19.7 3 228.5 1 31.5 7 525*

03 Chestnut oak 42.2 23.8 4 248.5 130.1 5 500*

04 Red pine 39.9 26.9 6 129.0 62.9 8 328**

05 Sycamore-8oneider 39.7 26.2 7 231.0 80.3 6 515*

06 Oak-Hickory 40.6 28.8 5 257.8 104.6 3 478*

09 Walnut-Hickcry-Buckeye 45.1 13.9 2 253.8 66.8 4 370*

10 Orchard 39.5 30.7 8 269.8 93.7 2 710*

11 Virginia pine 39.2 26.6 9 122.3 49.9 9 203***

*In June 1978
**In October 1977

***In September 1977

Types Ranked

:

Mean Soil Conductivity
(micromhos/cm at 25'C) (X)

Types Ranked by Elevation

Red pine 0 X

Virgin pine 0 X

"Reeds orchard 0 x

Chestnut cak g 0 X
-

Oak-Maple 3 X 0
m

Maple-Basswood C X 0

Oak-Hickory 0 X

Walnut-Hickory-8uckeye X 0 -

Sycanore-Boxelder 0 X

Mean Soil Moisture (0)
:

Figure III-6. Relationship of Vegetation Types, Elevation, Mean Soil
Conductivity, and Mean Soil Moisture for Sample Plots
in the Marble Hill Units 1 and 2 Study Area
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CONDUCTIVITY OF SATURATION EXTRACT (Micrombos/cm at 25'C)

*A. hegitgible Effects on Vields
8. Restricted Vields of Only very Sensitive Crops
C. Restricted Vielos of Many rrops
D. Restricted Vields of All out Tolerant Cross
E. Satisfactory Yield of Only a few very Tolerant Crops

Figure III-7. Relation of the Percent Salt in the Soil to the Electrical
Conductivity of the Saturation Extract to Crop Response in
the Conductivity Ranges Designated by 1.etters (A, B, C, D,s

E). (These ranges are relcted to crop response by salinity
scale, after Richards 1954, p. 9).

that might be harmful to crop or native plant species. From the existing

data collected to date it does not appear that natural salinity levels reach
sufficient concentrations te create serious soil salinity problems.

Cation Exchange Capacity and Base Saturation Percentagee

During September and October of the current sampling period,
cation exchange capacity values of the soil (Table III-27) were slightly
lower than values from September and October 1976. This is probably due to
decomposition of organic matter that resulted from moist soil conditions
during the. spring of 1977. Similarly, cation exchange capacity of the soils
in April and June of the current sampling period were slightly lower than
April and June 1977, and may have also resulted from the moist soil condi-
tions during the winter and spring (1978) of the current sampling period.

|
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Table III-27

Mean (x) and Standard Error (SE) Values * for Soil Cation Exchange Capacity
(meq/100g) from Each Vegetation Cover Type for September,

October 1977 and April, June 1978

.

1977 1978

SEP OCT APR JUN

Code Cover Type i SE i SE i SE x SE

01 Maple-Basswood 50.4 40.9 12.5 2.1 42.9 7.1 49.4 6.4

02 Oak- Maple 18.7 9.1 13.5 2.9 40.1 9.3 35.6 3.5

03 Chestnut oak 23.6 4.1 13.2 2.5 41.5 6.5 42.4 2.8

04 Red pine 18.2 2.3 10.6 1.8 20.9 4.1 19.1 2.1

05 Sycamore-Boxelder 18.9 1.7 12.6 0.8 21.0 4.7 28.6 9.3

06 Oak-Hickory 23.1 2.3 15.8 2.6 27.1 8.9 30.7 3.6

09 Walnut-Hickory-Buckeye 25.2 3.5 16.6 8.0 43.5 5.8 41.5 12.6
10 Orchard 18.2 2.6 10.8 2.4 14.3 2.1 15.6 0.7

11 Virginia pine 14.9 1.5 11.5 1.9 20.7 4.0 17.1 1.3

* Based on 4 replicates per cover type per date sampled

O

The removal of organic matter by extensive decomposition following
periods of high soil moisture causes significant reductions in cation

exchange capacity. Such reductions release soluble salts in the form of

cations and anions that were previously loosely attracted to charged sur-
faces on the organic matter. After release, the soluble salts are more

subject to leaching within or from the soil area.

Substantial fluctuations in the cation exchange capacity from

season to season suggest that organic matter contributes significantly to

the cation exchange capacity of soils in the study area, especially cover -

types with moist soil. T' tat soil moisture is a key factor is also supported

Iby the fact tht cover types with the lowest soil moisture (e.g., red pine,

Virginia pine, sycamore-boxelder and orchard types) also had the lowest

cation exchange capacities. Conversely, those cover types with high soil

moisture also had high cation exchange capacities.
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Cover types with low soil moisture probably have low organic~

matter in the soil as well, and clay particles would be primarily respons-
ible for determining the cation exchange capacity of the soil. Seasonal

maisture fluctuations that result in decomposition of organic mrtter there-
fore do not result in large fluctuations in either the soil cation exchange

" capacity or the soil base saturation (Table III-28) in these cover types
with low soil moisture. This is supported by the fact that cover types with

low soil moisture had t' * lowest variance around the mean (standard error)
,

for both cation exchange capacity and soil base saturation, while cover

types with high soil moisture had the highest seasonal variance for these

soil parameters.

Table III-28

Mean (x) and Standard Error (SE) Values * for Soil Base Saturation (%)
from Each Vegetation Cover Type for September,

October 1977 and April, June 1978
,

] 1977 1978
' \ SEP OCT APR JUN

Code Cover Type i SE i SE i SE i SE

01 Maple-Basswood 36.0 33.7 58.8 40.0 23.8 10.7 33.9 10.9
02 Oa k-Maple 61.0 29.7 63.6 30.0 20.0 9.3 29.9 9.0

'

03 Chestnut oak 48.5 18.4 89.0 18.7 28.8 6.4 23.2 2.4
04 Red pine 27.6 3.6 27.1 8.5 23.4 10.3 25.4 5.9
05 Sycamore-Boxelder 71.8 40.6 55.8 16.5 36.3 13.5 48.5 17.94

06 Oak-Hickory 74.2 11.6 66.5 18.6 41.1 *13.5 51.3 11.1
09 Walnut-Hickory-Buckeye 81.1 13.5 94.9 76.0 37.4 12.2 32.1 6.1

i 10 Orchard 29.6 3.7 49.2 11.2 31.6 14.9 31.0 2.7
11 Virginia pine 22.9 5.4 25.8 3.9 34.6 15.4 27.1 8.6

* Based on 4 replicates per cover type per date sampled

3. Predicted Cooling Tower Drift

Salt deposition L6ve cooling towers could potentially stress
vegetation through long-term accumulations in the soil medium or by short-
term impingement on leaf surfaces.

A
U
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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, and the indirect

ef fects of salt in changing soil sturcture, permeability, and aeration. The

salt content at which plant growth is impaired is dependent upon the mois-

ture characteristics of the soil, the distribution of the salt in the

profile, the chemical composition of the salt, and the type of plant.

The soil parameter data collected over the past several seasons

will provide a reasonable means of evaluating fluctuations in soil salinity
or other parameters to determine if such fluctuations are within naturally

occurring fluctuations or whether fluctuations are significantly different

and possibly the result of cooling tower drift. However, current drift

modeling based on published deposition rates and average monthly precipita-
tion near the site (Public Service Company of Indiana, Inc., 1976) indicates
that no significant salt accumulations are expected.

O
The estimated mean electrical conductivity (micromhos/cm at 25 C)

of the soil solution at several distances and directions from the cooling

towers shown in Table III-29. Electrical conductivity values were calcu-

lated using the mean monthly precipitation at Madison, Indiana for the

period of record (19Al to 1970) as published in the Marble Hill Environmen-

tal Raport (Table 2.6-8, 1976) and the expected rate of deposition of drif t
solids (Table 5.1-15, 1976). The assumptions in the calculations are that

1) the salts from the drift are uniformly distributed on the ground surface

until the end of a given time period (e.g., 1 month) at which time all of
the expected precipitation arrives and dissolves the salts, and 2) that the

salts are completely soluble. The concentration of soluble salts in the

soil solution by evapotranspiration during the time period and residual
-

salts from the previous time periods are not considered in the calculations.

Electrical conductivity values were calculated from the following formula

(Bower and Wilcox, 1965):

S (453592.37)' ~1000'EC = ,P (102796.53), ,640
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v where

EC = electrical conductivity in micromhos/cm at 25
,

S = lb of salt deposited per acre-month (or year)

P = inches of precipitation per month (or year)
I lb per acre = 453,592.35 mg per acre

1 inch of precipitation = 102,976.5262 liters per acre
<

f

Table III-29

Estimated Mean Electrical Conductivity in Micromhos/cm at 25 C of the
Soil Solution Based on Mean Monthly Precipitation at Madison, Indiana
for the Period of Record (1941-1970) [ Table 2.6-8, MH-ER(CP) 1976]

and the Expected Rate of Deposition of Drif t Solids
[ Table 5.1-15, MH-ER(CP) 1976]

|

Distance from Cooling Towers (meters)'

Direction from
Cooling Towers 100 200 300 500 1,000 5,000 10,000

N 70 177 77 53 40 4 1

NNE 84 233 100 70 53 5 2

NE 73 86 82 61 45 4 1

ENE 35 89 45 44 32 2 1

E 23 61 34 41 30 2 1

ESE 22 59 35 45 33 2 1

SE 21 54 29 33 25 2 1

SSE 12 32 21 31 22 1 <1

S 21 55 27 26 20 2 <1

SSW 21 55 26 22 16 1 <1

SW 23 60 29 28 20 2 <1

WSW 27 70 30 22 16 2 <1

W 30 77 33 23 17 2 1

WNW 30 74 30 16 12 1 <1

'NW 38 97 38 17 13 2 1

i NNW 36 91 39 26 16 2 1

|

l
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The maximum electrical conductivity value expected to occur is 233
micromhos/cm in a NNE direction 200 meters from the tower. By 1,000 meters

from the cooling towers, the concentrations drop to levels comparable to

reportsd values for rainwater (2 to 42 micromhos/cm). The estimated salin-
ity concentrations could be greater by a factor of 10 and still result in

negligible ef fects on crop yields. The re fore if the deposition modeling is

correct, it is unlikely that cooling tower drift will contribute to vegeta-

tion stress through long-term accumulations in the soil mediv , especially

since established precipitation exceeds the evapotranspiration potential for

the area.

If vegetation stress is created by salt deposition from the

cooling tower it will most likely result from salt impingement on the leaf

surfaces. The potential for vegetation damage is greatest under strong air

turbulance and high salt concentrations that might occur in summer months

when salt concentrations of the water supply are highest due to high evapora-
tive losses from the river. Such vegetation stress will be readily apparent
in color infrared coverage of the area.

Tolerance to damage caused by salt impingement on the leaf sur-

faces is variable among plant species. Tolerance also varies according to

the stage of growth development and is also influenced by synergistic

effects of other stresses (e.g., drought, insect, wind, and frost damage).

In general, broadleaf deciduous species are more susceptible to leaf damage
than needleleaf evergreen species. Most species can tolerate a certain

amount of leaf damage before severe physiological problems develop that

might affect the long-term vitality of individual plants.

In all probability, it is likely that some years will have signif-

icantly greater potential for leaf damage from drift salts than others

(e.g., drought years with little precipitation to remove accumulations on

leaves). Here again, most species will recover even after substantial

damage if subsequent climatological conditions are favorable. Impacts under

O
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such conditions may be primarily visual with alterations in the aesthetic

quality of the environment. However, it is also possible that more signifi- |
cant impacts (e.g., reduced seed production, elimination of vulnerable age

classes of seedlings or saplings, and minor alterations in the fauna of the

area) could result if stress conditions are severe.
.

B. VECETATION STRESS

aiety-tw oiscrete areas of apparent vegetation stress were delin-
'

eated within the survey area (Figure III-2); 45 were less than 5 acres

and are listed by cover type and location in Table 111-30. Most of these

small areas consisted of only one to five trees exhibiting various stress

reactions.

Table III-30

Cover Type and Location of Vegetation Stress Areas Covering Less Than 5 Acres
within the Marble Hill Survey Area, May 1978

Cover Type Location * Number of Stress Areas Comments

O g IC" 1 Generally recovering

2 28 1 Single trees
g/2 28 1 5 prayed right-of-way

5 2C++ 4 Sprayed trees

6 20 " 1 Single trees
3 3A** 1 Single trees

'
9 3A" 3 Single trees
9 3A 2 Single trees
7 3A 2 Single trees
g 38 " 2 Single trees
7 38 2 Single trees
3 4A 2 Single trees
1 4A 2 Single trees
2 4A 1 Single trees
g 48** 4 Generally recovering

6 4C** 1 Single tree

2 5A 2 Locust leaf miner

2 5A** 1 Single tree

11 6A 1 Single tree

11 68 1 Single tree
7 7A 1 Single tree
4 7A 1 5tagle tree
1 78 " 1 Single tree
g 80 1 Single tree
2 118 3 Locust leaf miner
1 11C 1 Undetermined stress in Virginia pine
2 12C 2 5tngle trees

* Keyed to location grid on vegetation cover type map (Figure 111-2) and within a grid
unit from north to south

,O **5 tress areas first recorded during previous sampling (May 1977)
N,]
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Causal agents that we re identified included cold weather, bag-
worms, various blights, insects, general decline, and herbicides. Seventeen

areas are listed in Table III-31 by cover type, location, and causal agent
(if known). During June 1978 sampling, no indication of S0 stress was

2
observed. The areas affected by this agent during the previous sampling (TI
1977) were generally recovering.

Table III-31

Cover Type, Location and Causal Agent of Vegetation Stress for Areas
5 Acres within the Marble Hill Survey Area, May 1978

Number of
Cover Type Location * Stress Areas Consnents

6 2C** 1 Generally recovering: locust leaf miner
5 4C** 1 Generally recovering
2 4C** 1 Generally recovering
9 4C** 2 Partial recovery: locust leaf miner
1 68** 1 Pipeline effluent ***
6/2 90 1 Locust leaf miner
10 9A" 1 Generally recovering: cold weather and

peach tree borer
10 9B** 1 Generally recovered
2 98 i Sprayed right-of-way
2/6 9C 1 Locust leaf miner
2 108 1 Dieback on sycamores
4 10C** 1 General decline of red pine
2 llA 1 Locust leaf miner
2 118 3 Locust leaf miner

.

Keyed to location grid on vegetation cover type ma, figure III- and within
a grid unit from north to south.

**
Stress areas first recorded during previous sampling (May 1977).

***
Apparent source of stress.

Area 10-9A, Reed Orchard Company, generally was recovering from
the previous year's frost damage (TI 1977). However, two peach sets had

severe infections of peach tree borer (refer to Figure III-5, Table III-21,
and associated text).
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Area 4-10P continued to exhibit stress on the red pine trees. A

general trend toward decline in stand quality was apparent (Figures III-3
and III-4 and Table III-11).

At location 7-10B, stress was limited to scattered sycamore trees

and was apparent as dieback of some crown branches. The stress appeared to

be from general decline. The exact causal agent could not be determined
(refer to Figures III-1 and III-2) however, and the decline could have been

caused by cold weather, or by a change in the local drainage pattern, which
may have developed from the construction of the set tlinst pond on the Marble
Hill Construction site.

Infestation of the locust leaf miner (Chalepus dorsalis) occurred

in nearly all stands of black locust trees. The locust leaf minet is a

common enemy of the black locust in the Marble Hill area, but apparently

does little damage other than limit seasonal growth (personal communication
; - James Newman, forester, Kentucky agricultural extension service). The

locust leaf miner attacks the leaves in early spring and by mid-June trees

show a conspicuous " burned" appearance (Figure III-8) (Fowells 1965).

Because areas of stress from this agent were extensive both in and outside

the study area, only the stands with severe infestations were mapped (Figure

III-9). These areas are presented in Tables III-30 and III-31 and in Figure

III-2. Generally, black locust most commonly is associated with oak-maple
(02), sycamore-boxelder (05), oak-hickory (06), and walnut-hickory-buckeye
(09) cover types in the s y area.

.

G

V
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Figure III-8. Leaf Damage on Black Locust from Locust Leaf Miner
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Figure III-9. Stand of Black Locust with Severe Infestation of Locust Leaf Miner
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bmv) Table A-1
List of Plant Taxa Present in Sampled Cover Types,

September 1976 through June 1978

Cooer Tyve

$ctentteic new toweehme 01 C2 C3 Da 05 06 09 11

& er nepneo Soselaer I 1

A7 iafnirum Sogar marrie R R I I I I O

2 einimerTi iltere'folta Wings ten 0 I X
-

h Es Ohio twiceepe 8 A I

l[uM.5 cctance4,3 w venow woe,e i e
.

Allic taaadeese wild garlic I I X I I

A arantnus sg. hgweed I I

K, =wae < er a 4eas i s Canaaa anesene I

L-M [l*Fefoll.a wood sneeene I I

Armee trgtrice ?hiseleweed I

L awnell~7haI JMoes put aneeene I I I Ia

Ireeds ese Tpta Smootn rock-cress e I I

KTalii [pi-osa aertules-cleb In

Trisieme atrirveeas Jact to tne-palpit 1

Eidu]mah5h [ ~ letid gin'Jer I

Aine na trilsba Pawpa. 3 I

KiEeEe-'ia%a wroa toons spleeawort nr
Inter sp. As ter I I

ATIF arurevs A2wre aster I I I

Tiier itTFiiatus white wood astce 0

Stseas sp. Beggar's tic 6s 0
Botevc Me virpdian_u* Virginia grape-fern I I

trycony ta Messes I

Bumet ta lanvoicosa Ch t t tamwood I

Campsts rad 6 cans trumpet vtne . X
Carde= tee do assil Purple cress X X

Ceres leerF Little prtchly sedge A

EfrE sp. Sedge 0 0 I e
firpinws carottatana Slee beech I I

(it Hickory Kla sp.
Carya tardiformis Te110mbud httkory 1 I I I I

ter a ovata 5hagbart htchory I

sta pa spectosa Northern catalpa X

fel tji cccidentalls hackberry I 2 I

feTcis CaiaWs'Ii~ (astern redbud 1 I X X X X

k {Ir~iFa~iTrina Small enchanter's nightshade I I I

/ (Taylinta avtr inica Spring-beauty I I Is
(Temantls vtor*E Leather flower aV
UW.TTia sp. Dayflower a a
Eonvolvulos sp. Sindweed A

cora s FTFiaa Flowering dogwood I e X 3 Iv
fir _e s priceae Mtss Price's cornel Iw

Cryptoteenia canadensis HDnewort I

Delphtntam tricorne Dwarf larkspur 0 $ $
Beata TTTaETnW cut-leaved toothwort a x I 1 X X *
Dessodium glutinoss Pointed-leaved tic 6-trefotl A

Eise66um pasiii,Taism Panicled tict-trefoil I

5TEcatre sp. eleeding heart I

>> centra cuculiaria Dutchman's breecnes a
hescefia vinosa Wtid yen 1 0
{TiipW vtryiniana Pers treen 1 I

yt t3 verstatcvs virginia wild rye 1 0 4
trigeait bulbcsa harbinger-of-spring 1 I I

throntuiiIslEidum White troot-Illy I

thron63 idrTc'inum Adder's-tongwe I

avmus americanus American strawberry-bush I

mFIe matuTWum spotted joe-pre-weed It

atorium ierotin sit Late-flowering thoroughwort 1 1 I X X Xu

Faps. grandifolia Beech 1 I 1
fragaria virLntana bild strawberry I Ii
FianiiIv'i americana White ash A I I I I I I

Trasin s sus'iisaiitata tive ash I I X X X Xu

Galte apartae Bedstraw 4
GTIE asprellum Rougfi bedstra. I

CiTTE Soreale horthern bedstraw I X

CiTTum circaerans idhtte wild Itcortte X X X X 0 I

Gaitwo trTFToW Fragrant bedstraw I I I

Geum canadcase Canadten avens 0 1 3 I I A X X

CTe76Nacea Gill-over-the-ground 0 I

CTeJITiTalifilin' thcs Noney locust I I

Coodyere sp. Rattlesnaae plantain I

b=nocladus dietta kentucky coffee-tree I I

hamam3e viraf alana Witch-hazel 0
FTianthus sp, sunflower I I
heeerocallis fulva Day 1t ly I

Hydrophy11ve appendiculatum Appendaged water leaf X X
Hystrin petula Battlebrush I 1

)

[ I- Tasa observed daring 1977-76 saseling.
'.j 0 - Tasa observed for the first time during 1977-78 san 51tng.
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Table A-1 (Contd)

tower Type

$CientiflC kame Consen iname 01 02 03 04 C5 06 09 11

!aspatieal DHlora Jewelweed 9
TopaTTins pallbia Yellow jewel.eed e e

Jeffersonte diphylla Twteleaf I I I

I Temi nge SleCh walaut I I I

JMaervi viraiaiena Easter. c.d Cedar I I I I I I I

Lactuca sp. Lettuce G

is Canadentil Wood aettle e.a
' W OUn 5G%CebusA I I I O I

, WenOoa tulipifera fellow poplar I I I

,c.nicera jamt
-

Japanese noneysuckle I I I I I

.0af era tatarica Tartariae noneysuckle It

Merten}la vir11 mica $leebells I

Me'eathamus Qnadeale Canada mayflower S I

IivhlenbeUIa sobIIYire %#1p grass I I I

keptea Cataria Ca tntp 6

Denothere sp. Evening primrose I

GsmorhTia Claytonit unite snakeroot 0 0 0
Ostrya victiniana Ironwood I I

PaniCWR bosC11 losC's panicum I

taw 4 CTiiJistia m Corn grass Iu
FartTe&Kissus quinbefalta Virginia Creener I I I I I I I I

FiisITToGTea Yellow passion flower I

gNra leptostachyl Lopseed I 0 I

Pl T ea pumila Clearweed O O I

Pf ous resinosa Red ptae I

picus strobus Wette pine I I

Ja virgin 6 ana Virginia ptee I 1Pl u
Platanus ytidentalts $yCamore 1 I I

Poaceae Grasses I

Podecay. lum el ta tum May apple e
Po Tygona tJn orWe Solomon's. seal I I

Pol onum tjes itosum Long-bristled smartweed 1
PrJ%s serotina Slack Cher"y I I I I I
Prun s virgNapa Choke Cherry 9u

*~
ge3 CoCCine,a,, Scarlct oak I I

3verrug falCata Souther.i red oak I

(duerns aluutris Pin oak I

Guercus Dr aus Chestnut cak I I I I

McCus rubra Red oak I I
Qaercus velutipa Black oak I I I I

Ranunculus sp. Buttercup 9
lihus e tpattCa fragrant sJnaC Ir

Enus radicans Potson twy I I I I I I I I
I3Taia pseudoacacia Black locust I I I O
Bosa 50 Rose I I $ $
Es sp. Blackberry I I I

Gia Carol 194 easts Hatry ruelita I

Seacutaaete Canaceasta S t oodroot I I I

YTa!Cula tr1F5TTita Sna meroo t 1 I I I I I I I

lissafras albidum $assafras I 9 I

>11ac ias raceanosa False Solomon's. seal e I

5 miles so. Greenbriar I

$ miles herbacea Carrton-flower I e 8 I I

Solidago sp. Goldenrod O 9 8 I

5olidero vim 1 folia Goldenrod I
YMh5FTCarpos orbtCulatus Coralberry I I I I I

farauscun off f:9aale Cons =on dandalton I

Nlict um dtoicum Early meadow-rue I

Til f e a=e71C ana Ba sswood I I

Traiescaat ta viestataca $stdeewort I

rrilitsn sess1Te Toadshade I I I I

Ulmus cubre $ltocery elm I I I I I I I I

h thomatst Rock elm I
.

Viburaum peu*.tfolium Slack new I I

IT TGrorla bocly-blue violet I I 9 1 0 9 9 4o

biola 854 $moothtsm-yellow vtolet I I

vitis aestivalis Susumer grape I I I I

E NGiTT3Tia Muscadine grape I

I- Tasa observed du ing 1977-78 samoling.a

0. Tasa observed for the first time ductag 1977-78 samling.

O
A- 2 science services division

4



.

e \

~; )
:

I

DOCUV NT |
'
<

.

PAGE
~

"
-

.

.

PU_ LED i

~

?
!

-
.

|
'

'

.

: ANO. s==ms
J

; |
i'

NO. OF PAGES / i

REASON

f D PAGE ILLEGlB2.

O MARD COPY FILED AT. PDR CF

| OTHER

O BETTER COPV REQUESTED ON / _J j

E TO FILM.

COPV FA.ED AT: PCR ;.

, ,

CTER !y

DD
D' FILMED ON APERTURE CARD NO

:

.

._ _ _ _ , _ _ _ , _ - . - . - _ _ . , _ , - ---__._____._,..,,-,--,_,-w,


