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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 effects of cooling tower
operation and coincident salt deposition on local vegetation and soil. In
addition, the annual aerial color infrared photography and the updated
vegetation cover type maps will assist Public Service Company of Indiana,
Inc. (PSI) in their evaluation of construction impacts on the local en-

vironment .

B. PROGRAM SCHEDULE AND STATUS

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

Table I-1

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

Scheduled Actual
Task Completion Date Completion Date
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
data collection 31 October 1977 28 October 1977
31 April 1978 20 April 1978
31 June 1978 28 June 1978
Reports
Draft 31 July 1978 24 July 1978
Final 31 August 1978 5 October 1978

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

Results and Discussion.
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SECTION II
METHODOLOGY

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

objectives included:

e Aerial color infrared photography
Vegetation cover type mapping
Vegetation stress delineation

Vegetation sampling and analysis

Soil chemical sampling and analysis

Methods applied toward completion of each task are discussed in

the text that follows.

‘ A. AERIAL COLOR INFRARED PHOTOGRAPHY

Aerial color infrared (CIR) photographs were obtained in May 1978.
Five flight linecs 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 boundariecs that were presented in '"Vegeta-
tion Cover Types in the Vicinity of the Marble Hill Nuclear Generating
. Station" (Texas Instrumeénts 1977) were refined and redelineated where neces-

sary. This was accomplished through photointerpretation of the May 1978 CIR

11-1 science services division
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photographs, cross-referencing these with the August 1976 and May 19/7 CTR
photographs, 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
more of a given stand, the stand was typed on the basis of numerical

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
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
of healthy vegetation grades to magenta, purple, green, and yvellow as the
loss of infrared progresses due to increased stress. Vegetation stress
areas were delineated on the photographs and evaluated by an experienced

photointerpreter and independently by an experienced field botanist.

113 science services division
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and each was assigned a reference number. During ground truth reconnais~

Areas of apparent vegetation stress were noted on photo overlays

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 tec 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

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

D. VEGETATION SAMPLING AND ANALYSIS

Vegetation cover and condition were sampled by estal lishing dupli-
cate permanent l00-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 I1I-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 II-l.

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

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

II-4 science services division
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PERMANENT STAKE

Figure II-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 1l. Data recorded within each of
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 & 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,

11-6 sclence services division
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Table 1I1-]
Vegetation Plot Types

Stem Stem Plot
Plot Type dbh* Height Radius | Plot_Area
(Stratum) Vegetation Included (m) (m (m) (m?)
1 Herbs, grasses, low
shrubs, and seedlings | <0.025 <1.0 0.56 1.0
2 Shrubs, vines, and
seedlings <0.025 21.0 1.13 4.0
3 Saplings 20.025 <0.089| 21.0 2.26 16.0
Trees 20.089 21.0 5.65 100.0

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

Diameters of saplings and trees (plot types 3 and 4) were indivi-
dually measured in each of two plots per cover type durinz September 1977
and April 1978 to determine both species composition and basal area (square
meters/hectare). 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

Healthy
Diseased

Insect injury
Mechanical injury
Browsed

Dead

Dying

Dormant

W N WM W N -
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During October 1977 and June 1978 each tree and sapling was .
in;poctod 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:

L percentage areal cover from plots
number of plots

Cover ‘%) =

cover for a species

Belative cover = cover for all species = 100
- 2
Z [(0.5 dbh in in.)" =] 0.00064516
i

Basal area (nzlha) =

area sampled (ha)

basal area for a species

Relative Basal area (%) = basal ares for all species x 100 .

number of plots in which species occurred

Frequency = number of plots sampled

frequency for a species
frequency of all species

Relative frequency = x 100

E. SOIL SAMPLING AND ANALYSIS

Duplicate soil samples (0 to 15 centimeter depth) were collected
from each permanent vegetation quadrat during 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 snalysis of pH, conductivity, cation exchange capacity, and percent

base saturation.

A scecond 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 .

11-8 sclience services division
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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

in appropriate units as determined from the following:

oven dry weight (g) of soil sample

sand displacement volume (cm3)

Bulk denaity (g/ch) -

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

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

‘ Results were recorded as soil pH measured in water.

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 mixeu
with IN ammonium acetate, shaken thoroughly, and allowed to stand overnight.
The wet sample was filtered, the residue washed with ammonium acetate, and
the filtrate set aside for determination of total exchangeable bases

. (required to calculate percentage base saturation). The residue was then

washed several times; once with 99 percent isopropyl slcohol, followed by

1I-9 sclence services division
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several washings with 5 percent potas+ium 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:

Total exchangeable bases

Cation exchange capacity x 100

Percent base saturation =

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 O.IN
hydrochloric acid. The acid-treated residue was heated, stirred, and ti-
trated with 0.IN sodium hydroxide to a bromocresol green end-point (Black et
al 1965). Results were recorded as milliequivalents per 100 grams of soil

based on milliequivalents of standard acid consumed in the titration.

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

rized as mean (x) and standard error (SE) by cover type and date. ‘

11-10 science services division
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SECTION III
RESULTS AND DISCUSSION

The general botanical history of the Marble Hill study area was
described, vegetation and land- se 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
and qualitative data were obtained and analyzed. The data, presented in the
following paragraphs, were used tc characterize the present floristic aad
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-l) were sampled using
perwanent vegetation plots (cover types 1, 2, 3, 4, 5, 6, 9, and 11). The
2stimated 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 seupling period. The differences were attri-
buted tc vegetation removal in the types during ccnstruction of Marble Hill
Units i and 2 complex (Figure IIl-1). An estimated 429 on-site (including
railroad spur) acres were disturbed directly through site construction
activitieg, while an estimated 2 off-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 remained in cropland (cover
type 8), pasture (7) or forest (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 ?). During the 1977-
1978 sampling period, 145 plant taxa were observed in the sampling plots
(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 1| set of plots and through distribu-
tional changes of local taxa due to construction activities (e.g., type 05)

and through natural dispersal.

III-1 sclence services division



sclenc » services division



Table I11~-]

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

Percent Change
Code Name Acreage of Total from 1977+

] Maple-Basswood 611 .6 (2)
2 Oak-Maple 2,118 12.4 (68)
. Chestnut oak 528 1 aie
4 Red pine 16 0.1 (1)
5 Sycamore-Boxelder 596 3.9 -
6 Oak-Hickory 686 .0 .-
7 Unimproved pasture (includes scrubland) 2,566 15.0 (115)
g Cropland 5,335 31.2 (219)
9 Walnut-Hickory-Buckeye 660 3.9 -
10 Orchards 24 0.1 -
1 Virginia pine 190 1] (15)
12 Residential/farmsteads 353 2.1 (7)
13 Industrial 510 3.0 429
14 Water 2,883 16.9 (2)
Cemetery ] gt e
Total 17,074 100.0 429

*() = loss, -~ = no change

A. COVER TYPE ANALYSIS
1. Vegetation

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 comstruction
activities near the sampling plots (S.luda Creek subset) in this type has
deposited approximately 0.5 inch of clay in one set of the sampling 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

I11-3
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iable I1I-2

Percentage of Ground Surface Covered by Vegetation and Litter in the Herbaceous Stratum

of Each Vegetation Cover Type during September, October 1977 and April, Jume 1978

Areal Cover (%)*

Vegetation Litter Total
1977 1978 1977 1978 1977 1978
Code Cover Type Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun
01  Maple-Basswood 13.9 13.5 36.0 20.0 60.5 83.3"* 63.5 70.0 74.4 96.9"" 99.5 $0.0
02 Dak-Maple 23.4 7.6** 176" 295 73.5 92.5""  81.1 69.1 9.9  100.0 98.7"* 98.6
0 Chestnut oak 16.0 i 8.8 36.8 79.8 88.9"" 85.4 59.5 95 .8 100.0 94.2 96.3
04 Med pine 7.5 14.8""  10.6 36.8 62.5 85.6"" 89.4 63.2 100.0 100.0 100.0 100.0
05 Sycamore-Boxelder 664 19.6**  20.6 90.0"" 22.5 80.4** 79.) 10.0""  88.9 100.0 99.7 100.0
06 Oak-Hickory 14 2.3 47.0 19.4 §5.5 95.8*" 47.9 53.3 66.9 93.1*" 949 72.7
09 Halnut-HWickory-Buckeye 33 4 13.1 30.6** 72.6** 59.3 86.6 67.9*" 26.0" 93.1 99.7 98.5 95.6
I Vieginia 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 n mean of B plots per cover type

“*Significant changes from 1976-1977 sampling period (>10.07

per sample date
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ground=clearing ojerations 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.

e Maple - Basswood (01)

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 sampiing, has died and fallen.

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

tained only pawpaw (Asimina triloba) (Table II1I-4).

Late-flowering thoroughwort (Eupatorium serotinum), wild ginger

(Asarum canadense), and sugar maple remained the more important herbaceous

species (based on rslative cover values over four samplings) in this type
(Table III-5); areal cover values and seasonal floristic patterns were
similar to the 1976-1977 sampling. Vegetation cover values in April 1978
again were highest of the year with spring ephemerals, especially cut-leaved

toothwort (Dentaria 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
sampling. Each of these nine species contributed relatively little to areal
cover, Nineteen taxa were recorded from herbaceous stratum sample plots,

three less than from the previous sampling.

e 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.
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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 Basal Area Fregquency Basal Avea -
Scientific Neme Common Name in Sample 1976-1977 and 1977-1978 (s) (m?/ha) (%) (%) Sep Oct Apr Jun
Iree stra.um
Live conaition
Acer saccharum Sugar maple 5 -. 100 4.1 40.0 415 ' i 1 |
Frazinus americans White ash 1 (1) 50 1.2 10.6 3.5 | 8 8 |
Juglans nigra Black walnut i - 50 4.0 26.0 11.8 1 < ® I
Tilia americans Bas»w000 3 50 14.0 20.0 4.2 3 8 8 1
lotal 1 ive 10 (1) 250 33.3 9.0 9.0
Dead conJitwon
Fraxinu. americana White ash i - 50 0.7 10.0 2.1
Total Dead i . 50 0.7 10,0 2
0TAL 1] (1) 300 4.0 100.0 100.1

Sapling Sstratam

No saplings occurred in plots

indicates no Change
-
(n) Indicates loss of “n" individuals
“ee
) Healthy, I Insect damage, § - Dormant




Tabie I1I-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

Relative / Belative
Freguency / Ares € Frecuency [ Area! Lover
{ Mooe Cona’
LL 1977 9% 1977
entific npne Commor rame . % 4 Jur Sey Get Ape o Sep Oct Apr Jur
Wi e-Basy ood
LU I AR Fawpow * M1 00 28/1.00 100.0/% 800 N 100.07100.¢ 100.0/1006.0 |
s e Suger menie s 75 92.00 N3y %7600 W1 136 BY O Y & B )
L) Flomering sogwoos LR C.63 B8 NN & 219 N.1/458% By N7 1 & 11
TUhys 58T Blars cherry - - ' . - - 4.6/ 2.8 . w = XN
e 5 areenbriar . - - 0.1 - - - W8 1.2 <« = =}
Umes rybre S1iptery eiw WS 2H0.80 WL IE 206 B3V 1N0 WY NP4 M T e/ 80 1 8 8
Chestngt e (0)
besiules gmrgﬂ Ortl Ducamge - - 13/0.M3 - - - 126/ 4% - - - -
‘e 2!2“vmu 15 nacinerrs . o 801728 . . e WaNN o+ s
4 13 vigres Leater flomer L] - bt 251 % . * . 14,17 13.0 . . -
g ‘EI‘CS Q'fi‘" "e CLERE - v - . poe a - - - . .
guniperys virg nisns L] " * 1370 50 25/2.00 ] . 126172 W88 s * |
sonicers 14 Arese Roreyiuihile - . . 13/0.50 - * . 47 =« & )
B._;_; Mare o low passIon-  ower . . & - . . = . % ® =B
Frungi se-ofTrase Black cnerry - * 13/0.63 - - - 12.6/ 2.8 - ® % 1 =
?1'.’.’-."_’. UL g RELTALL Dek $0 11 080 13/0.28 - H0/ 0.8 SO0/ 624 126/ B - L
ihys gromaticase Fragrant sumec - - - 130.7% - - - 1.% 1.0 - = =
Kb iria gsgg_og Black locust o - 1370.28 13128 2./ .6 L 12.6/ 8.7 W1 2248 F 2 1
Tpfr"gargx orb Coraiverey - 130.13 = . - 2. s - s = | =
Uieyi rubra Sligpery eim 3.3 13/ 03 257100 35/2.38 800/ 676 0O/ VS NI M VWD t 8 2
Viburrye prynifoliye Rlecs haw - - e n - B - 1.¥ 7 -« = = ¢
Bpg Ping |4
Suger maple . 0.2% 28/0.13 251 .88 . 2.3/ M3 B %4 18U L | 1
Tlowsring doguoos 0.2 o . .8/ B 0N . * t 4 & ¥
WAty ash 1 0.25 35/0.2¢ 83275 7.6/ 558 W 1V WLE B/ 8N R i 8 2!
JADETESE POnEySUCh e 2570 oK - 13/1¢ %8/ 59 1 W - 9.3 Tr 1 Y - )
Yirginig crewper O - %/0. 2.9 31 - - wo 12 y = = ¥
Myscad e grape . . 13100 13/0.2% . . WeE/ 728 ¥ 4B e s 8
Sytemove-Boxelder (0%
Aesculus gctengre®® 0a'0 duckeye - - 1370 3 13/7r - - 00/ 437 RO W - = 1
Flower 1ng dogwooe - - 1.73.50 13/ - - SCC/ 8 8 33.0/ A |
Sorges A L - 137 100.0 100.0 - NO T ! =« %
$lippery eim . . . . . . - - - LI
festern regdud S0/2.50 B/ 06 1O IR R BE NIV WMA DY 2 BYUE N 8 OV
Tce ®igy Price’s corme) 13/3.7¢ 137 0.2 13708 - A S8 MV DY Y W X2 1L 2t
s Tu?:ig._o" Bluw asn  TATR ) - - e B9 ™ - - f o - e
g}.""'i.!;‘.“_! oice Epntuchy cnffpp.trpe 13/0. .80 . 1% 1+ VO 74 ‘0 . 203 1w W 82 2 . 8
Jun [perus gfﬂ-yi Lo facterr rod code 13/0 6) 25/0.6) - T4/ 80 9 a - - LV & »
q-@zjﬂ.'jn! arbiczlatusss  Cnraloerry - - - 1303 - - - e 24 - =« =1
Cimd rubra Jippery eim 5077 T3 38/ .38 25/90 25/9.88 28.2/ %64 LV SN2 W/ MY 1 o8
walnut i ornry By veys (08
Ager neguado Boxe! der g ¢ V613 130 6 . . 6O/ 35 42y s s g )
Roer Fﬁ# Sugar maple ¥/x1y o /068 M/A2E 4 kS . 17.67 18,84 12.0/ W8 e G
?_(_*__v‘l gyt o butheye . . v - . . . = ¢ s s .
CLIBIAG Lriiche Fowpaw 371.00 28/ 1.42 ¢ 900 T Y 12 200 - 5.8/ 30.8 1 8 =)
§A728 ovata Shagtars Mickory 216 - - - Wiy us - - - Wl = « =
i"'a' rasens 1y fastere redbyc . . . i . . . = % )
".'T"!' dmeriiaes White ash 8 S A ' €/2.7% Wy 13 o o 1.9 9.2 B, % 3
Franings quadrangyiste Blue ash L0 TIWMOM NI WY RYO82 /J230.9 41 %4 1 8 81
Ling Spicebush 2,000 26/ 063 38/0.00 M/5.00 4.1/ 89 22V T VT6/ 0.3 RV 1 B 8 )
ers s 3 Japanese honeyyuckle 137100 37 .13 S076.75 78/4.00 T4 89 N K0 231203 3. 1 11
gnes virgiaisna®e Choke cherry - - s - - - L0/ 6.8 - - - § -
yerCus prings Chestaut oab % . 13/0 3¢ - . . 6.0/ 10.1 - ¢ & § -
Wi red é;‘ps Foteon vy °0.13 . . - T8 12 . - o 1 - ® »
Babus 50 Elacaperey - - 13/0 38 130 % - 60/ 183 41/ 13 ~ - B 1
Shrvk 4 o W - - 1080 T4 44 - - By V2 6= )
Virginia Fing 111)
Cercly canssensiy® forters redtug - - 13/ Ir . - - 2.y 1 . - = § *
oraws Moo flowerine doowood . MBIV e . . 0.0/ .7 WY Ir . cs B *
onlcers tatarios Tartarian honeysuihle . . . . . . . . 2@ - W
Ut verotice Blach cnerry W08 W26 * . 0/ S6E S 400 . + 8 1 s

“Tavs was observed 1h platy during INGICATEE Drevious sampling periog

= Tase was not cbyerved v ol
**lasa observes
Hea'thy, 7 -

Tr - Trace

Dead, ¥ -

Torment

197619777, dut not during the current sam’ing gariad
oFS Suring Indicated sampling period previcusTy Aor SUriag the Current sanpling period
in plots for the #irgt time during 19771678 samp!ing perioe
Diseases, & -
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Table III-5

Species Composition, Frequency, Areal Cover, and Condition of Herbaceous Stratum (Plot 1),
Manle-Basswood (01) Cover Type , 1977 and 1978

Relative Relative
Frequency n}/kw Cover (%) Frequency (%)/Aresl Cover (1) Mode Condition®*®
1977 1978 1977 1978 1977 1978
Scientific Name Common Name Sep Oct Apr Jun Sep Ot Apr Jun Sep Oct Apr Jun
Acer saccharue Sugar waole 63/7.38 SO0/1.63 S0/2.88 50/3.38 16.2/17.045.0/02.1 8.3/8.0 ML.w6S ¥ 1 1 1)
Resculus octandra vel ow buc!eye . . 13/0.25 13/0.38 . . 2.2/0.7 2.9/1.9 *» + 319
Anemonella ThaTlictroides Rue anemone - - . - - - b s - o .
Ariseama atrorubens Jack-in-the-pulpit - - . . - - . " - -
Rsarum canadense Wild ginger _63,4.13 38/6.13  50/5.38  S0/5.00 16.7/29.5 34.2/45.3 B.3/14.9 11.0/25.0 1 1 1!
Aviwing triloba Pawpaw 13/7r . 25/1.00 - N Fafs . 4.2/72 8 - i o 1 -
Carya cordvformis Yellowbud hickory - - - 13/0.38 b = 2 B v | e
Claytonia virginica Spring-beauty - - 10073 50 - - - 16.6/9.7 - - = 1 =
Dentaria laciniata Cut-leaved toothwor! 13/0.13  50/0.38 100/19.38 - 3.84/0.9 4 5/2.8 16.6/53.8 - 1 1 ] -
Erigenia bylbose Harbinger-of -spring - - 100/1.63 - - - 16.6/4.5 - - IR -
Lupoturiym serolinem Late flowering thoroughwort 33/5.00 50/5.25 38/0.88 %SJ 88 10.1735.7 4.5/8.8 6.3/2.4 8.4/39.3 1 51 ¥
Fraxings americana White ash 63/1.25 13/6.13 13/0.13 /0.86  16.7/8.9 N.1N.0 2.2/0.4 8443 3. 1 1 1)
Galium borgele Northern bedstraw - - 38/0.50 - - - 6.3/1.4 - - = 1 -
Geum Conadense** Canadian avens - - - 38/0.25 - - - 8.4/).2 o g owe
Maianthemum canadense*® Canada mayflower - - 3870.50 - - - BAES - e
Parthenoc ) .5us quinguefolia  Virginia creeper 2 " - 13/0.50 e " - 2902.5 * * =1
Phryma leptostachya Lopseed o = - o = - - ¢, =
Pilea pumil ** Clear weed 25/0.50 - - 38/0.63 66/3.6 - - 837 1 - =
Pinus strows wWhite pine . o - - . . = 0t oW, o
Rhus radicans Fuison vy 50/0. 2% v - 2%/0.03 13211 .8 . - 5 5/0. ¢ } 5 -}
Seniculs trifoliate Snakeroot * ® - - . - o . . - - =
Tritg arprigana Ba 5 swood - » - -~ - . - - - " - -
Uimue rubras Slippery elm . ’ 25/Tr 50/ 1r » . 4.2/ 11.0/%r . . 1 1
Yiolg sororia wooly-blue violet 507038 - 50/0.50 3B/0.13 13,2727 - 8.3/14 B&O06 1722 1V -}
Viola sp Violet - - - 13/7 - - - 2.9 - = = 1
- - = . - - .

Vitis agativalys

Summer grape

-
Taxa was observed in plots during indicated previcus sampling period (1976-19775, but not during the Current sampling period

~ Taxs was not observed in plots during indicated saspling pertod previcusly nor during the current! sampiing period.

..
Taxa observed in plots for the first time during 1977-1978 sampling period

1 - Healthy, 2 -
Tr = Trace

Uiseased
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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-Mapie (02) Cover Type, September, October 1977 and April, Jume 1978

Mode (ondition®**

Change in No. Individua's Relative Relative . g
No. Individuals in Sample between Frequency Basa! Area Frequency Basal Ares 19 1978
Scientific Name Common Name n Sample 1976-1977 and 1977-1978 ") (m /ha) (%) ) Sep Oct Apr  Jun
Tree stratum
Live condition
Acer saccharum Sugar maple 7 i 100 10.0 20.0 0.2 1 ] ! |
Cornus florida Flowering dogwood 1 (1) 50 0.4 10.0 1.2 1 a )
FrasTnus americanas ¥hite ash 3 o 50 5.9 10.0 17.8 ! | ) 1
JunTperus virginiana Eastern red cedar 1 . 50 0.4 10.0 1.2 2 ! 1 1
Prunus serotina Black cherry 2 100 2.9 20.0 8.7 1/7 8 i 1
3\5@” prinus Chestnut oak 1 50 5.9 10.0 17.4 ! 1 1
rcus velutina Black oak ] 50 6.1 10,0 18.4 1 ! 1 1
Total Live 1€ 450 1.6 9.0 95 1
Dead conaition
Acer saccharum Sugar maple 1 50 1.5 0.0 4.
Total Dead 1 - 50 1.5 10.0 4.5
TOTAL i7 - 500 3.1 100.0 Q9 A
Sapling stratum
Live condition
Acer saccharum Sugar maple L} (1 100 z.4 100.0 o000 B 1/8 2 ]
Total Live 1 (n 1on 2.4 100.0 100.0
lwad condition
None
Total Dead 0 0 0 0 0
TOTAL 1 (n L)) 2.4 1000 100 0

-
- indicates no change
-
(n) indicates loss of "n" individuals
LR
I - Healthy, 2 - Diseased, 7 - Dying, 8 - Dormant




a2

minor component in this class during June 1978.

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

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 mcst 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 sample 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 sampling. 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, .
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Table TII-7

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

TI=X12

Relative Relative
Frequency (1)/Areal Cover (1) Frequency (3)/Areal Cover (1) Mode Condition®**
1977 1978 1977 1978 1977 1928
Scientific Name Common Name Sep Oct Apr Jun “ep Oct Apr Jun Sep Oct Apr Jun
Acer saccharus Sugar maple 75/2.13  13/0.63 63/2.00 63/3.75 11.4/9.0 3.2/83 2.1MNs ¥ 0 1 1 )
um canadense wild garlic - 50/1.38  50/1.00 - - 12.4/18.3 6.1/5.7 - - ¥ 1 -
Knemone ?%lh"'_‘_ Wood anemone - - 75/2.88 - - - 9.2/16.5 - . | -
Anesone)Ta thalictrotdes  Rue anemone - - 13/7r - - - . LA . L W
5 5P, Mustard - - - 13/0.13 - - » 20/08 - - = 1
Aster divaricatus White-wood aster 13/1r 13/0.2% - - 2.0/ 3.2/33 - - ! § - =
Aster azureus Azure aster - . - . - - - * - W @
otrychium virginianum Virginia grape-fern - - - . E e - . oo il
rya cordiformis Yellowbud hickory - - . . - - . . . B B .8
cis uui&s_‘_s fastern redbud 13/1r 13/0.13 - 25/1r 2.0/ 3 = 3.8/ Tr T TSE
Tornus florids Flowering dogwood 63/2.63 13/0.13 . 13013 9.6/10.3 3.2/ . 2.0/04 1} o+ 1
EEI_?__ tricorne Dwarf larkspur - 25/1.50 - - 3 V8.6 - = 1 =
ria Taciniata Cut-leaved toothwort - - 100/2.50 - - - 12.1/14 3 " - T -
Bicentra cuculTaria Dutchman' s bree-hes - - 13/0.13 - - - 1.6/0.7 - o &% 3=
Dicotyledonae Dicot 13/0.13  25/0.25 38/1 13 25/2.2% 20/0.6 6.2/3.3 4.7/65 IBT6 1 v 1
1@_‘1’ virginicus Virginia wild rye 13/1r 13/0 13 13/7r 13/0.25 2.0/Tr  3.2/V.7 1.6/7r 208 Y 1 v 1
rigena bulbosa Marbinger-of -spring - - 25/7r - - - 3/ - - = ) =
rarinus americana White ash o . * 25/2.7% . . . 18/93 o @+ e )
Fraxinus quadrangulata Blue ash 38/1 38 . 25/0.50 * 5.8/5.9 . 3.1/2.9 . g1 & 5 0
GalTum boreale Northern bedstraw 63/0.25 38/0 38 . 13/0.25  96/1.1 9.4/50 . 0/0.8 } 1 * 1
Galium circaezans White wild Yicorice . - 106/0.13  75/0.38 . - 20T NI o - 1
Geum canadense Canadian avens 25/0.38  75/2.38  34/089 3W0.7S 3 B/N6 RE3N.S 4TS5 5228 1 1 1 )
rophyilum appendic Appendiged water)eaf W/ 63 . - - s8/7.0 . - - o e =
Jeffersonia diphylla Twinleaf . . 50/0 75 - . . 6.1/4 3 I % B Y -5
g e Spicebush . . . . . i 2 > & s
Dsworhiza claytonii White snakeroot - - 13/0.50 - - 1.6/2.9 S
s virginiana I ronwood * . 38/0.13 . . . 4.7/0.7 . T
aéﬁz;w#g_ Ssus quinquefolia Virginia creeper 50/2.00 25/0.25 25/0.13 75/5.00 7.6/2.6 6.2/3.3 307 N.3E9 3 1 1 )
Phryma Teptostachya Lopseed 13/0.38 - - 2.0/1.6 - - ¥ e
Prunus serotina Black cherry 25/0.25 50/0.63 25/0.13  25/0.25  3.8/1.1 12.4/8.3 307 BB 3 oy 1 )
Quercus prinus Chestnut oak 13/013 » 3 . 134268 e e . Sl S -
radicans Poison ivy 25/1.00 13/0.13 - 13/1.88 3B/AY 32n? - 2.0/64 1 1
cula trifoliata Snakeroot 88/6.25 38/0 63 - 75/5.75 13.8/26.B 9.4/3.3 - 1N.3/19.5 1 ) 1
Smilax herbacea Carrion-flower 13/0.13 . - 50/2.63  2.0/0.6 . - 7.5/8.9 1 1
a@:@w orbiculatus  Coralberry * - - o . - . R
Ulmus rubra Siippery elm 75/4.6) 25/0.2% 38/0.13 38/2.75 11 4/V9 9 6.2/3.3 4.2/07 V5875 1+ v 1 1
Viburnum prunifolium Black-haw . o - - A . - - * »®
Viola sororia Wooly-blue vinlet - - S0/0.38  75/1 00 - 622 N.yias o LI

-
Taxa was observed in plots during indicated previous sampling period (1976-1977). but not during *he current sampling period

~ Taxa was not observed in plots during indicated sampling period previously nor during the current sampling period
-

Taxa observed in plots for the first time during 1977-1978 sanpling period
-

.
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) Cever Type, September, October 1977 and April, June 1978

Mode Condition®**

Change in No. Individuals Relative Relative 1977 197
Individuals in le between Frequency Bc:}l Area Frequency Basal Area 8
Scientific Name Common Name in Sample 1976-1977 and 1977-1978 (%) (m</na) (%) (3) Sep Oct Apr Jun
Tree stratum
Live condition
Acer saccharum Suger maple | «$ 50 0.4 10.0 1.9 1 8 8 i
Fraxinus americana White ash 7 - 100 4. 20.0 19.3 1 & 1 |
Fraxinus quad nn?_lgy Blue ash 2 1 50 1.0 10.0 4.7 1 8 18 1
Juniperus virginiana fastern red cedar 5 - 100 2.9 20.0 13.7 1 1 |
ercus prinus Chestnut oak A} - 100 1na 20.0 52.4 ] 8 | 1
sercus rubra Red oak 1 - 50 0.6 10.0 2.8 1 8 1 1
Ulmus rubra S)ippery elm 1 - 50 0.4 10.0 3.8 1 8 1 |
Total Live 28 1 450 20.5 90.0 96.7
Dead condition
Fraxinus quadrangulats  Blue ash 0 (1) 0 0 (8 0
fuercus prinus Chestaut oak z E 50 9.7 10.0 3.3
Total Dead 2 i 20 2.2 J0.0 —ad
TOTAL 30 500 21.2 100.0 100.C
Sapling stratue
Live condition
Juniperus virginiana tastern red cedar 2 50 0.5 100.0 100.0 1 i 1
Total | ive 2 - 50 0.5 100.0 100.0
Dead condition
None N . B R S
Total Dead o - 0 0_ 0 0
T0TA Z - 50 0.5 100.0 100.0

-
- indicated no change

-
{n) ndicates loss of “n

R
1 - Healthy, & -

Dormant

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

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

111-9). Japanese honeysuckle (Lonicera japcnica), an introduced, weedy,

twining vine, remained the most important herbaceous class species and
seewed 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 whicn 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 fiom high

winds (Figure I11-3).

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 falien 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
ITI-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 11I-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.
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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

3

. J felative Relative
roguency () Areal Cover (1 Frequency (i) Areal Cover 1) Mode Congition®*®
Scientific Name Ko 1978 1977 9.0 W 197%
wn
3 Lommor Name Sep Ot Apr sun ‘ep Oct Apr Jun ep Oct Apr Jun
J.Pg“ Srgar map'e - - - 13/0.1) - - - W8 = o = )
pomerly alternifolis®®  Wing stee - . - ven - - - 1.1/0) = % % 1
- wild gerlic - - 63/ - - - DR - = = '} =
o4 aneone - - . - - - . - - = ® o
Trimh | pwend 1¥0.13 0 ® 13/0.2% 1L.we 1.82.) . 1.0 1 8 ¢ =
Sue anemone - - - S/t 8 - - - 49 - = = 1
YM00th FOCh-Cress - - 13/6.13 . - - 1.471.8 . « = ) ®
Aure aster - - - /0.8 - - - 1109 s> = o 3
Ledge - - - 13/0.13 - - 1.%0.5 « = = 1
Hackderry .28 Yya s . » rais LA 2 . . I & & ¢
Lastern redbue . * - 1%0.13 s - 1503 .o -3
Leather flomer 18/0.% ® 63/0.6) Sa/8.12 S 432 v %7 & R &) 1 % 3
lower ing doguood 17013 - - - 1.5/0 - - - b - -
Owar? 'arvspur - - 100/0.2% - - - "nelo ~ S
Cut-leaved toothwort - - . - - . « - « * a
wiia yam W80 wo N - 00/7 80 S&9e 1812 - genies 11 - |
Pars (mm—un . * - - . - - s 2 o .
Uirginip wild rye 1%0.1) - - - 1.9/).2 - - - R
Spotted jou-gye-whed - 50/ 00 - 50/0. 88 - 13890 - & w2 « 1) = 1
nite ash 10.2% g 13013 W06 1 81 8 . 14186 20 & * 1 1
Blue asn . . 13/1 . . i &t * * = gy @
White wild Vicorice %061 o3 - Y 0.8 wveD 1512 - L% T3 Y ) I P |
Canadian avent 13/% . - - VLT . - 1 & & =
Sunflower . - - - . - - - . B B 8
Sottienrash - - - . - - - . » o e, &
Twinies! - - ®/0% W'k » - syt 3S s - 7 1
fastern red cedsr 19 72 [ (BTHE | - - | &y 182 . - 1 | . -
Mint - - FLTALS - - - 2.0 - % .o 1 '@
wild lettuce - 1703 1wyen - - 31802 LG o - | i ¥
Japanese honeyiuch e S48 SNe 13 B3O S0/ .38 /S 1T 0/%4 6920 49183 1+ 1 Y )
Canade mavtiower - - . - “ - . - = v % e
Menly grasy 13013 WO - /0.8 108 1512 - 3.701 I 7 = )
fvening primrose . . . . . . - . . s s .
L onmesd . . - . . . - - L T
Sosc s panicum 29/0.2% M0 S e » It e INER TN . o B —8
Virginia creeper 1370.38 1%0.13 1¥tr 2%1.00 1.8/2.8 INYVZ YW 2.4/2.% 1 8 1
Virginia oine . v . 1ya 1) . 3812 . 1.%0.} . ] 1
Solomon's seal - - - LA - - - t a0 - = 1
Black cherry ZS/\ !rJ 5/098 SVWG 61 WO MR &2 &13e EWT e M 1 | | |
Chestnut oex 137 13/6.1) - b "ANRE | 1 &% 1L5N2 < 2p172.8 " & = 1
Black om wn 13 » - - i !IO 8 . - - L
fragrant sumac - - . - . - & = %
Poison fwy 2 c 3 - 1y Te 1y0.13 1 u;o A - 1.4/ 1.%0.2 (R A
Slach Yocust 3. . . 13/0.%0 ) 489 d e [ |
wose 1%0.13 1003 VWY 1¥0.1) 108 38N 2 Yy YA Y 8 Y )
Hairy ruelliis - - - 13/0.13 - - - a1l - « & !
8loedroot - - . - - - . - o W 5w
Sraneroot 14/0.2% - 63013 S/0.78 sans - 8918 4N - 1 1
False Soiomon 5 ses) - - srn - - - 6.9/13.5 - - =« 1 -
Carrion. i 1ower /0.5 - - - 1.8/3.2 - - - I = = =
w0 ldenras 15/1.63 /025 100/' 00 M/1.M 10.9/1.8) 1.570.) 2.0 3140 ! ! }
G0 denrod 2%/2.%0 - - - 1432 - - ¥ e
Ceraiverry ¥ 170.38 "Wo.28 'WO.Ns » 182 1420 L ¢« 8 1 i
Cammon dandelion - - 1/9.38 Vvo 1y - - 1.4/4.8 1 W01 - = 1 1
far'y madow-rve W06 WM 08 - § 440 8134 HWUTE - | S -
igrary nim w0.7% 1y0.1) W/ 50 rves 2SN . ). 232 Y 8 ¢ 1
False helletarne - - - %/0.2 . - - 24706 =~ - =
wooly-bive «iolet 3t - A8 i - LT - 1 &1t - - &y -»
Lummer grige Ve - - & §/7. 8 - - . ' - - ¢
Dtcot § tye 1l - - 3/0.13 1.6/0.8 - - 136D 1 = =
wonorot 4 - - LA ] - - - §.9/'68 - - = 1 =
"uo wis sbierved tn plots during Indicated urevious sempling period [ 1976.1977), byt not duriag the urrent samg!ing pertod
- Tase wds not aoserved 'n plots during Indicated tampling Deriod praviousiy AOF duriag the Current Semeling periad

-
Tasa sohwrind o0

wasithy, T . Qying, 8

Trace

Gormant

plots fur the First tine suring 1§77-1978 semgiing period
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Figure III-2, Windfalls in Red Pine (04) Cover Type, June 1978
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Table I1I-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 in No. Individuals Relative Rejative 1977
No. Individuals in Sample between Frequency Bc:,l Area Fre?uenc, Base Area 9 1978
Scientific Name Common Name in Sample 1976-1977 and 1977-1978 (%) (m€ /ha) 1) (4) Sep Oct Apr Jun

Tree stratum
Live condition

Fraxinus americing wWhite ach 2 - 50 2.6 13.0 6.5 1 8 18
Lirfodendron tulipifera Yellow peplar 2 1 50 4.2 13.0 10.5 w2 8 12 1
Pinus resinosa Red pine 1% 1 100 21.2 25.0 53.1 vz e W
Pinus strobus White pine 4 ()= 100 63 250 158 /4 & A
Total Live 23 1 300 3.3 76.0 85.9
Dead Condition
Pinus resinosa Red pine 6 (2) 100 5.6 25.0 14.0
Total Dead 6 (P4 190 2.8 £3.0 4.0
TOTAL 29 (1) 400 39.9 101.0 99.9

Sepling stratum
No saplings occurred in plots

-
- indicates no change
-
{n) indicates loss of "n" individuals
-
; | - Healthy, 2 - Diseased, 4 - Mechanical Injury, 7 - Dying, 8 - Dormant




Table I11-11

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

Conditioneeee

r Porit dor nches 977 1478
ree

scrent1fic Name Lommon Name N 97613 §77-187  May 1978 $ Ser Dct  Apr  Jur
Pinys resinosa #ed pine 2 ! J 3 5 § R } ! ) -
4 :.'. -. e '-;- 14"’ 3 . R .
41-4 1 2 €.0 (0.1 F Z 7 6
418 3 5.7 .- ? 7 ! €
SE o8 i 6.5 (2.3) 2 1 2 7
4"_' ‘ - e (J 6 £ e s LA Al
41.1¢ ] 2 8.6 0.3 2 ¢ 2 ?
4112 ' ] .0 ase 2 ) 7 ?
4)-13 ] 1 8.0 —.- ) 1 7 7
41-14 1 ) 9.7 0.2 1 i 7 ?
4241 3 3 3.6 (0.2) i i i }
4z- 1 ] 5.0 ——- 2 2 3 6
42-4 1 3 €.0 (0.1) ? 7 7 6
25 | ] 6.7 (0.1) 1 1 4 1
4.6 | 1 6.2 - ] 1 1 i
42-5 ) 2 5.8 0.2 2 2 3 [3
42410 2 3 S.1 0.1 1 1 1 i
42-1 2 3 5.1 0.1 2 1 1 1
42-1% 2 3 5.3 0.1 1 1 ! 1
4z-1 ) 1 8.7 0.2 1 1 2 2
42-14 1 1 9.5 - 1 1 1 2
42-15% 3 4 8.2 (0.1; 7 7 ? 2
Yinus strobus White pine 4).8 F 2 6.7 0.3 1 B 1 1
S 1.1 3 4 5.2 0.1 4 4 ] 1/4
42 3 3 2.3 - & < 2 &
426 1 - 5.0 0.1 ] i 1 1
Fraxinus americana wWhite ash 42.7 ) s 6.5 0.2 1 8 1
e 4z-1% 1 | 7.6 0.2 1 8 1 1

Liriogendron tulipifera 1ulip tree 41-9 1 ] 12.3 0.4 1 8 1
- 4115 3 3.8 3.8 2 3 2 2

(4.6)

*Change from March 1977
**() = reduction
***Individua) has fallen
***% ) -mealithy, 2-Diseased, 4-Mechsnical injury, 6-Dead, 7-Dying, B-Dormant

The sapling, shrub, and herbaceous strata remained similar to the
1976-1977 sempling (Table 11I-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 plors. 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 (Platnus

I11-17 science sarvices divirion



Table 11I-12

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

Relative Relative o
Frequency (tylrul Cover (%) frequency (%)/Areal Cover (%) Mode Condition
1977 1978 1977 1978 1977 1978
Scientific Name Common Name Sep Oct Apr Jun Sep Oct Apr Jun Sep Oct Apr Jun
Cercis camadensis fastern redbud 75/2.63  38/0.50 - 63/2.00 10.1/7.1 10.4/3.5 - 9.2/5.4 121 - 1
fornus florida Flower ing dogwood 63/6.50 63/1.38 38/0.13 25/4.63 B8.5/17.6 17.2/9.6 7.4/1.2 3.7/12.6 1 8 1 )
Dentaria Taci Tuu Cut-leayst  othwort - - 38/2.13 - - - 7.4/20.0 - - = § =
’__pl—fov—To sem Late-flowering thoroughwort 13/1.00 13/0.50 13/0.13 B 1.72.7 3.6/3.5 2.5N1.2 T
agus grandifoli - Beech 13/0.25 13/0.13 25/0.50 13.0.7% 1.7/0.7 3.6/1.0 4.9/47 1920 1 8 1 ]
Fragaria virgi lana Wild strawberry 13/0.25 . 13/Tr 13/1r 1.7/0.7 * 2.5/t 1.9/ e T
Fraxinus americana Whice ash 63/1.25 . 25/Tr 50/2.63 8.5/3.4 . a9t 1.377 4y o« 1 ]
Fraxinus quadrangulata Blue ash . 25/0.25 13/0.13 - . 6.8/1.7 2.5/1.2 - e b B
Galium asprellum Northern bedstraw 13/0.13  25/0.25 - 13/0.38  1.7/0.4 6.8/1.7 - 1900 1 1+ - 1
Galium circaezans White wild licorice 50/0.50 13/0.13 - 38/0.75 6.7/1.4 3.6/1.0 - 5620 11 1 - 1
Galium triflorus Fragrant bedstraw . . 3870.50 13/0.13 . . 7.4/4.7 1904 « « I
wn Canadense Canadian avens . - 38/0.13  38/1.13 . - AN SW3) » . 3

urim tulipifera®® Yellow poplar - - - 13/0.38 - - - 1.9/1.0 - - - 1
Lonic ica Japanese honeysuckle 50/14.00 SC %.89 » 50/11.25 6.7/37.9 13.7/81 7 . 7.3/3%.6 y 3 = 1
Muhle ?'Imsoholﬂ-n Mihly grass - ‘ - 13/0.13 - - = IONE . o -
Parthenocissus quinguefolia Virginia creeper 25/2.13 - 38/0.13  38/2.63  3.4/5.8 - .42 5670 3 - 3 )
Phryms leptostachys Lopseed 8/2.25 . - 13/1.63  5.176.1 . 1.948  + - 1]
Pilea pumila*® (learweed - - - 13/0.13 - - - 1.9/04 -~ - - 1
Pinus strobus White pine 25/0.13  25/0.25 13/0.13 . 3.4/0.4 6.8/1.7 2.51.2 * ¥ %
aceae Grass - - . - - - . - g R -
Prunus serotina Black cherry 50/0.88 13/0.38 75/i.62 SO/1.13  6.7/2.4 3.6/2.6 14.7/°5.3 7.3/3.1 5.9 3
Quercus prinus Chestnut oak 13/0.25 25/0.88 - - 1.7/0.7 6.8/6.1 - ¥ Y e
%’E!& velutina Black oak 38/1.13  13/0.2% - 38/1.00 S.1/3.1  3.6/).7 - $.6/2.7 1 8 - 1
s radicans Poison vy 25/0.63 13/1r 38/0.63  3.4/1.7 - 2.5/1r 5.6/1.7 12 - 1
Rosa p. Kose 13/0.25 . 13/7r 26/0.25 1.7/0.7 - 2.5/Tr 3.770.7 1 +« 1 1
ubus sp. Blackberry 13/0.13 - - 25/0.63 1.7/0.4 - - 2IAY. ¥ = = 1
Sanicula trifoliata Snakeroot 75/1.75 50/0.63 68/1.88 B88/¢ 25 10.1/4.7 15.7/4.4 - 2ymns 1 e - 1
Sassafras albidum Sassafras 25/0.50 » - » jan.a . - . 3 "8 s W
ilax herbacea®™ Carrion-flower 13/Tr - - - 1.72/Tr - - " . e U
%sb:%ms orbiculatus  Coralberry * - - - . - - - 8
mus rubra Slippery elm 13/0.13 - - 13/0.38 1.7/0.4 - - 1.921.0 1 = ~ 1}
Viola sororia Wooly-blue violet 13/0.13 - - . 1.7/0.4 - - . ]
Vitis rotundifolia Muscadine grape bt - - - * - - - * L e -
Dicotyledonae*s Dicot 13/0.13 - - * 1.7/0.4 - - » 1 = = *

*taxa was observed in plots during indicated previous sampling period (1976-1977), but not during the current sampling period.
~ Taxa was not observed in plots during indicated sampling period previously nor during the current sampling period.

”Sou sbserved in plots for the first time during 1977-1978 sampling period.

| - Mealthy, 2 - Diseased, 6 - Dead, 8 - Dormant.

Tr = Trace

.
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occidentalis), and all trees appeared healthy during Junme 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 specles were present

and contributed only minor areal cover.

5iv 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). 'allow jewelweed

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

consistentiy important taxa throughout the type during the currant sampling
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 & natural occurrence in this cover type, will

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 III-15). All

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

previously unrecorded shrubs were identified during the current samnoling,

but slippery elm and eastern redbud (Cercis canadensis) remained the more

important shrub species (Table 11I-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 I1I-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

111-19 science services division
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Table I1I-13

Species Composition, Frequency, Basal Area, auJ 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 1977 1978
No. Individuals in Sample between Frequency hal Area Frequency Basal Area
Scientific Name Common Name in§ wple 1976-1977 and '977-1978 (%) (m€/ha) (%) (%) Sep Oct Apr Jun
Tree stratum
Live condition
Acer n_e#do Boselder 1 -* 50 0.5 14.3 1.0 1 8 1 |
Cornus Tlorida Flower ing dogwood 2 - 50 1.2 14.3 2.4 1 ] 1 1
’_J?_!!l}' nigra Black walnut 2 - 50 44 14.3 8.7 - 848
Tatnus occidentalis 5 ycamore 3 - 50 38.6 14.3 76.7 2 8 1
Prunus serotina Black cherry 1 - 50 0.4 14.3 0.8 g L. ) |
TiTia americana Basswood 1 - S0 0.9 14.3 1.8 1 8 1 i
Ulmss rubra Slippery elm a - %0 43 w3 85 1 8 1 )
Total Live 12 - 350 $0.3 100.2 99.9
Dead condil'on
None 9 F-3 = . 5. . 15
Total Dead 2 s o L wnilboss =
TOTAL 12 - 350 50.3 100.2 99.9
Sapling stratum
Live condition
Acer negundo Boxelder 2 - 50 1.3 33.3 65.0 7 8 7 7
Celtis occidental is Hackberry 0 (1) 0 0.0 0.0 0.0
Total Live 2 ) S0 1.3 33.3 65.0
Dead condition
Celtis occidentalis Hac kberry 1 50 0.5 3.3 25.0
Mmus rubra Slippery elm 1 A S0 0.2 33.3 10.0
Total Dead 2 1 1% 27 S8 B9
TOTAL K - 150 2.0 9.0 100.0

-
- indicates no change

-
{n) indicates loss of "n" individuals

e
I - Mealthy, ¢

Diseased, 7 - Dying, 8 - Dormant
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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 / Relative

Frequency (1)/Areal Cover (%) Frequency (l)/kul Cover (%) Mode Condition®**

1977 1978 1977 1978 1977 1978
Scientific Name Common Name Sep Dt Apr Jur Sep Oct Apr Jur. Sep Ikt Apr Jun

Acer negundo Soxelder . - 25/Tr . . - a1 /1r . -
Actinomer’s alternifolia wing-stem 3]//1.00 38/0.63 25/0.75 38/5.7S  6.V/1.5 7.2/30 41/36 6462 2 1 1 1
Emeranthus sp Pigweed - . - - - . - - - B g
Rster sp. % Aster - 13/0.13 - - - 2.4/0.6 - - - -
Bidens sp.** Beggar's ticks 13/0.63 - - - 2.1/0.9 - - - N e
Carex =n. Sedge 50/3.63 50/5.63 S50/6.38 S0/5.B8 B.1/54 9.4/27.9 8.2/3.7 B &/6.3 ¥ 3.9 0
Fr— Sme)) enchanter’'s nightshade * . - 13/0.25% » ¢ - 2.2/0.3 LS

{ fa virginice Spring-beauty - - S0/1.2% - - 8.2/6.0 - - § -
: ﬁi Dayflower 13/0.13  13,9.88 - 13/0.33 2.1/0.2 2.4/8.4 - 2.2/0.4 ! = 3
Cornus 'ﬂorm Flower ing dogwood 38/1.63 25/0.38 d 13/1.38  6.1/2.8 8.7/1.9 . 2.2/1.% 1 R% 3
w.o-m canadens s Honewor t - - - 13/0.13 - - - 2.276.) - - -

fa Taciniata Cut-leaved toothwort 13/0.25 13/0.13 50/4.13 - 2.1/04 28/06 B8.2/19.9 - b h .
virginicus virginia wild rye 26/0.88 25/%.13 13/0.33 38/1.50 4.0/1.3 4.7/56 2.1/0.6 6.8/ 6 $ Aa)

orTum serot inum Late-flowering thoroughwort 25/2.26 B8/4.75 - $0/5.63 4.0/3.23 16.6/21.5 - B.4/6.1 } J -~ 0

Tum clrcaezans White wild licorice 13/0.13  13/0.13 2%/0.25 13/0.13 2.1/0.2 2.4/0.6 4.V/1.2 2270 T=LETL
hltu trlﬂom Fragrant bedstraw - - 13/0.25 - - - 2.1/1.2 - - = ) -
Canadian avens S0/1.63 S0/0.63 13/0.13 S50/4.88 B.1/2.8 9.4/3.1 2.1/06 B &/53 Fa ik BN

gt Yellow jewelweed 50/6.50 38/0.38 50/3.7% 63/27.38 B.1/9.7 1.2/1.9 a.zlm 0WE295 1 & 1 1
Twinleaf - - . - - - - - W

tice mu woc nettle 50/4.25 - - 13/6.00 8.176.3 : - 2265 1 - = 1
n-.n benzoin®® Spicebush 13/0.38 - - - 2.1/0.6 - - - Y i
u dy_mn-' White snakeroot - - 50/0.88 - - - 8.2/8.2 - - - 1 =

tsws quinguefolia Virginia creeper 25/1.00 . 13/0.13  25/2.00 4.0/1.5 » 2.1/0.6 4.2/2.2 ) &3 0

ra Clearweed 88/70.75 63/4.00 50/Tr 63/26.88 14.2/60 5 11.9/19.8 8.2/Tr 10.6/290 1 & 1 1
Fol ygonum g_e_s_p_t}gm Long-bristled smartweed . 13/0.13 - - 4 2.40.6 - - * 1 - =
hui radicans Poison ivy 13/0.25 13/0.13 25/0.38 13/0.63 2.1/0.4 2.4/06 &1N.8 2.2/07 1 & 1}
Sanicula trifoliata Snakeroot 13/0.38 25/0.'3 68/0.88 63/1.63 2.1/06 4.7/0.6 11.2/42 WHNB8 5 1 1 )
Smilax herbacea Carrion-flower 13/0.25 13/0.38 - - 2.1/0.4 2.4Nn.9 - - 1 1 - -
Solidago sp. 6ol denrod 25/0.50 . 13/0.25 25/0.82  4.0/0.7 . 2112 02/09 1 o+ 3 )
w"“qm p. " - - 13/0.13 - - - 2.1/0.6 - - - 1 =
.iola eriocarpa Smoothish yellow «iolet 13/0.25 13/0.3® 13/0.13 * 2.1/04 240 9 2.1/0.6 . LI T T
Viola sororia Wooly-blue violet 38/0.63 25/0.25 SO0/1.00 38/1.38 6.1/09 4.1 8.2/48 6.4/1.5 T oy 1 0

.'lll was observed in plots during indicated previous sampling period (1576-1977), but not during the currvent sampling period
~ Tuza was not observed in plots during indicated sampling period previously nor during the current sampling period.

”uu observed in plots for the first time during 1977-1978 sampling period.

***) - Wealthy, 2 - Diseased, 6 - Dead, 7 - Dying, 8 - Dormant.

Tr = Trace
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Tabie 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

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

No. Individuals in Sample between Frequency hnl Area Frequency Bessl Ares "9 e
Scientific Name Common Name in Sample 1976-1977 and 1977-1978 (%) (m</ha) (%) ‘ml, na) Sep Oct Apr Jun
Tree siratum
Live condition
Aesculus glabra Ohio buckeye 4 (1)*e 100 2.7 18.2 7.1 2 8 1
Catalpa speciosa Northern catalps 1 . 50 3.6 9.1 9.4 1 8 8
Fraxinus americana white ash 1 - 50 1.0 9.1 2.6 1 8 8 )
Frasinus angulats  Blue ash 7 - 100 15.7 18.2 0. 1 8 8
Muercus ribea Red oak 2 - 50 12.3 9.1 2.2 1 8 1
Uimus ruvra Slippery elm 1 - 50 0.9 9.1 2.4 2 8 i 1
Total Live 16 m 400 3.2 12.8 9.8
Dead condition
Aesculus glabra Ohio buckeye i 50 0.5 9.1 1.3
Franfnus quedrangulata  Blue ash 3 = 100 A8 18.2 3.9
Tota] Dead A . 130 28 ALa -
TOTAL 20 - 550 8.2 1001 100.0

Sapling stratum
No saplings occurred in plots

-
- indicates no change

“(ru indicates loss of “n" individuals
e

1 - Healthy, 2 - Diseased, # - Dormant
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Table

I1I-16

Oak-Hickory (06) Cover Type, 1977 and 1978

Species Composition, Frequency, Areal Cover, and Condition of the Herbaceous Stratum (FPlot 1),

Relative |/ FRelative .
frequency (l}/Aml Cover (%) Frequency (%) /Areal Cow Mode Cond'tion
Va7 1978 1 20 198 1977 1978
SCientific Name Common Name Sep Oct Apr Jun Sey Dct Apr Jue Sep Oct A un
Acer saccharum maple - - - 13/7r - - " 3.2/0.0 s e sk L
'Than canadens Wild gariic - 25/1r - - - 3.84Tr - =
Aearanthus 3o Pigweed . . = & . - . . !
e canadensis Canada anemone - - . - - - . x o B 1N
Anemone) Ta thalictroides Rue anemone - . - - . . - -
7 adense Wild ginger - - - 131 - 2.2/ - i )
Rster azureus Azure aster . . - . . J . L .
&:ﬂ- Jassii Purple cress 13/0.13 - 25/1r . 3.0 - 1.5/ . 3 i .
r_, cordiformis Tel‘owbud hickory - . - - - . (N 1 W
1' #_?!n‘_g Eastern redbud 13/0.29 - S0/0.25 W63 3.1/3.3 ® 107 Samae ! o 1
alpina Small enchanter's nightshade 13/0.13  25/0.2% - - L2001/ - 1 im
%{.T Dayflower . - - - . - L
.mum" Sunf 1ower 13/0.2% - - 13/0.2% Y2 - 3203 | 1
ornt grkou Miss Price’s cornel - - - - - - ’ s
Sedge 25/0.25 - - . $.9/2 - - . 1 .
E:’ ml tricorne** Dwarf larkspur - 88/4.88 - - 12,300 . :
( acinfata Cut-leaved toothwort - 887200 - - - 12.3/5.4 - -
Er tkovu! albidum White trout-1ily - - 75/6.13 - - - 10517 8 .
upator fum serotinum Late-flowering thoroughwort 50/1.13  13/0.13 - $0/2.25 V1.8/9.8 10.2/5.7 - RyNeE 1 '
Fraxinus americana White ash . . - - . . - 2 . »
Fraxinus quadrangulats Blue ash 13/1¢ 13/0.2% - . 3.0/ W.2/10 - . (O T B
seum Canadense Canadian aw ¢ 13/0.328  13/0.13  25/0.38 25/0.%  3.V/3.3 1W0.57 LSV 6.2/2.6 P 1
Galium u aezans** White wild licorice - - 25/7r - - - 3.9/ 3.2/ - - 1 -
6Yeochome po G111-over - the -ground 13/0.13 . - - ERTI - 5 = \
W, Tl pend icuiatum Appendaged water leaf . . - - . » - = B & "l
rix patula 5 © Bottlebrus * " . 38/ 1r - . . 9.4/1¢ o o e 1
Lonicera Iijg_k_q Japanese honeysuckle 13/0.2% " - 1193 322 . - 1258 1 '
Mertensia virginica Bluebells - = 100 5.5 - - - LU - - = 1
Wiblentergia sobolifers  Wihly gri s ; . . . IR
F"‘“ cataria Cataip 13/1r - - - 3T - - 3
thenoc is3us *nglolu Virginia creeper 88/6.50 13/0.13  75/0.25 7S/9.63 20.9/5%.2 10.2/57 W.%0) “9.e 1 1 1)
Pol ygona tum g‘ Solomon's seal ¥ . 25/0.75 - 5 . 1822 .« = ]
Quércus sp. Oak - - - 13/0.13 - - - y.2/07 )
Rhus radicans Poison tvy 25/0 38 - - 17013 593 - - 3.2/0.7 i - 1
Fobina p_q_?igc@gc_ Black locust . . . . . . . . « o s+ o
5 Slackberry 13/0 38 - - - LR VAR - - - 1
Mru canadensis 8loodroot - - /1.5 1.0 - - 18/43 ) 2/8.2 - = 1 0
s%.ri;cmﬁu Snakeroot wos o - - Wes s -y o1 - |
ilacing ri False Solomon's -sea) . - - 13/0.50 . - - 3.2/126 * - '
_!%p. Goldenrod 13/0.2¢ 137013 - - 3.02.2 W0.2/5.7 - } ¥ =
rw#: s orbiculatus  Coralberry 3 1 13/0.25 e . - 1.8/0.7 o * 3y ®
i1 Tium ms lo Toadshade - - S0/1.7% 13025 - - 7.0/5.) 3213 - - |
UTmus rubr Slippery elm JR/0.50 38/1.25 W/0.88  S0/) 75 2.0/4.3 29.7/%5.0 S.32.% 12.3/%0 2 e 1 !
Viola wh“ Wooly-blue violet 13/0.13 - - - ERVA | - - - { -
Vitis aestivalis qrape 13/0.38 * - 7%/9.63  3.1/3.3 . - WS e 1 . )

-
Taxa was observed in plots during indicated previous sampling period (1976-1977), tut not during the current sampling perind
:.lau was not observed in plots during indicated samp!ing period previously nor during the current sampling period

Taxa observed in plots for the first time during 1977-1978 sampling period.
- Dead, 8 - Dormant.

Ladd
1 - Healthy, 6
Tr = “wmce
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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 ome

Ohio buckeye and ome 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

important, and sugar maple declined in importance.

The Herbaceous stratum contained 41 species, 12 of which were not
previously observed (Table II1-18). 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 destreoyed from the ground-
clearing operations between September and October 1977 samplings, but was
reestabliished 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

remaining saplings had a total basal area of 0.6 mz/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

III-24 sclence services division
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Table II1I-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

Mode Cordition®**

Change in No. Individuals Relative Relative 1977 1or8
No. Individuals in Sample between Frequency Basg) Area Frequency §asg  “cea
Scientific Name Common Name in Sample 1976-1977 and 1977-13978 (%) {m</ha) (%) {m< /ha Sep Oct Apr Jun
Tree stratum
Live condition
Aesculus glabra Orio buckeye ? (1) S0 7.6 10.0 23.2 | 8 1 1
Carya ovata Shagbark hickory 2 .. 50 8.8 10.0 6.8 { L] R i
Cercis canadensis Eastern redbud 2 - 50 0.8 10.0 2.4 2 8 - )
fraxinus americana White ash 1 (1)e 50 1.4 10.0 10.4 1 X 1 1
Fraxinus quadrangulata Blue ash 2 1 50 0.7 19.90 2.1 | 8 B |
Juglans nigra Black walnut 1 - 50 9.0 10.0 27.4 ? 8 / 1
Ulmus rubra Slippery elm 2 - S0 0.8 10.0 2.4 ? & ! i
Total Live 8 {(n 350 1N 10.0 347
Dead cond ition
Aesculus glabra Ohiv buckeye ! 1 50 0.6 10.0 1.8
Fraxinus americana White ash 1 1 S0 0.5 10.0 1.5
Ulsus rubra Stippery elm 1 . 50 0.6 10.0 1.8
Total Dead | A 130 al 2.0 S
TOTAL 21 2 500 2.8 100.0 9% 8

Sapling stratum
No saplings occurred in plots

= indicates no change
-
{n) indicates loss of “n" individuals
..
.l - Healthy, 2 - Diseased, 7 - Dying, B - Dormant
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Table I11-18
Species Composition, Frequency, Areal Cover, and Condition of Herbaceous Stratum (Plot 1),

Walnut-Hickory-Buckeye (09) Cover Type, 1977 and 1978

Relative / Relative
Frequendy (l}/lrul Cover (%) Frequency (lylrul Cover (1) Mode Comdition®**

917 978 1§ 20 1978 1" 1978
Sctentific Neee Common Name Ser et Apr Jun Sep Oct Apr Jun Sep Oct Apr Jum

Acer negundo Borel der 13/0.13  13/0.13  13/0.25 * 1.3/04 3.0/1.0 1.270.9 - 1 1
Acer saccharum*® Sugar maple 13/7r -~ 137r 5/1r 1.3/ 1.2/ - 2.8/ P - 1
%ﬂwﬁ'ﬂwnuom Wingstem 38/0.88 = - W/1.28  318/2.6 - & ey 1 - - !
1 1" - - - - - - - >

mineCanadens 13 Cansas. nemone . = - new - - laes - S - )
Arabis lsevigats Smooth rock-crest 13/0.13 - - 13/0.25  1.3/0.4 - - 1.4/0.3 ) - = 1
Asiming trilobe Fawpaw 25/1.13 » » 285/2.78 2.5/3.4 » b 28/).8 § & = )
v mine douglassit Purple cress - - - . - - - - L S
P Seage - - - 25/0.13 - - - 28002 - - - 1

irya cordiformis Yellowbud hickory 13/0.2% vl - . L.ye? » - B v ¢ .
Carys ovata Shagbark Rickory - . - - - . - - - * - -

cls canadensis fastern redbud 5070.13 * - 63/088 5.1/04 . - 102 v ¢ -

Circaea alpina Small enchanter's nightshade 38/0.50 - - 13/0.38 3.8/1.5 - - 1.4/0.% i = = 3
ConvoTvuTus sp Bindweed " - - - . - - - ¢ - - .
Carex sp Seage 50/0.38 13/Tr 13/1r . S0 30/t V2T . .k e
Dentaria laciniata Cut-leaved toothwort = = 100/7.63 - - - 13.0/28.9 - - = § =
fhicotol ydonae®s Dicor A 13/1r - - L/ - - > R S
Dicotel & Dicot 8 25/0.63 = - - 2.5N.% - - - I = - -
Erigenia hy Marbinger -of-spring - - 88/1.38 - - - 1.4/5.2 - o = F =
Eapator L sc ‘_mg Late-flowering thoroughwor®  63/1.63  75/1.6) - 88/3.25 6.3/4.8 17.5/12.3 - 9.7/4.% X -V =8
Fraxings americane White ash 38/1.38 - 13/0.13  63/2.63 3.8/4.1 - 1.71/0.8  7.0/).6 LT |
Fraxinus quadrangulats Blue ash 38/1.13 . . . 18/3.4 . . . ¥ e
Galium aparine™* Bedstraw - - S0/1r - - - 6.5/1r - - - 1 -
cenadense Canadian avens 13/6.2% 25/0.25 50/0.75 2%/0.63 1.3/07 S W19 6528 28/05% - 6 1 )
Glechoma hederac ea G111 -aver - the -ground 137013 13/0.13 . - 1.3/0.4 30N . - 1 Y & o
Hellanthus sp Sunf lower . - - - . - i B el
Hydrophy | lum appendiculatum Appendaged water lea! . - - - ¢ - - - ¢ - - -
Linderia benzoin Spicebush 25/0.2% 13/0.13 - 25/0_ 38 2.5/0.7 30Nn.0 - 2.8/0.% 1 &8 - 1
Lonicera goniu Japanese honeysuckle 100/12.75 100/8.63  88/11.50 "™/3K 7€ 10.0/37 & 23.3/54.9 1).4/43.5 11 0/5%0.0 1 1 I
Parthenoc 155us Quinquefolia Virginia creeper 88/3.63 . 25/0.13 awo.20  B.8/1v o 3.3/0 Mo/%0 1 ¢ 1 1
Raaunculus sp * Buttercup - - 13/0.13 - - - 1.7/0.5 - - - ) -
Bhus radicans Polson Vvy 88/4.75 38/0.38 6€3/0.25 )5/12.25 8.8/ 8.9/29 8.2/09 B YIS ) A 1 1}
hosa sp.** Rose 25/0.38  25/0.2% - 25/0.7% SN S8 - 2.8/1.0 ] L |
Rubus sp Blackberry ® 13/0.63 - 13/1.2% et 3.0 - 1417 R S
Sanicula tn'oluu Snakeroot 15/1.25 63/0.75 63/1.38  75/1.88 1.9/3.7 14.2/56 8.2/52 8.V : 3 3 !
Suifur ae® Saxifrage 13/0.13  25/0.2% - - 1.3/04 5.8/1.9 - - P 1 = =
Symphoricarpos orolwla!us Coralberry $0/1.25 13/0.13 63/1.13 2%0.80 5.1/3.7 30/1.0 8.2/4.3 2807 1 ) 1 1
Tarasacum of ficinale** Dandel fon - - - 13/0.13 - - - 1.4/0.2 - - = 1
Trillium sessile Toadshade - - 13/0.38 - - - 1.1/1.4 B - -1 =
Ulsus rubra Shippery elm 3¥/0.38 - 5/Tr 8/7r 1810 - 3.%/7r 4.2/ I = 3
Viols sororia®* Woly-blue violet 2570.13 - 13/0.13  1y/10r 2.5/0.4 - 1.7/0.5 1. &/1r LI
Jmbel1iferae*s Umbe | - - 63/1.25 - - - 8.2/4.7 - - = 1 =
Vitls aestivalis Summer grape 13/0.13 . - 13/0.43  1.3/0.4 . -~ 1402 1 * - 1|

.
Taxa was obsecved in plots during indicated previous sampling period (1976-1977), but not during the current samgling period
~ Tama was not observed in plots during indicated sampling period previously nor during the Current sampiing period

1 - Healthy, 6 - Dead, 8 - Dormant.

Tr = Trace

uu observed in plots for the first time during 19771278 sampling period.
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Table I1I-19

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

Mode Condition**e

Change in No. individuals Relative Relative 1977 1978
No. Individeals in Sample between frequency u:,x Area Freguency Ga;}i froa
Sclentific Name Common Name in Sample 1976-1977 and 1977-1978 (%) (m</ha) (%) /ha Sep Oct Apr Jun
Tree stratum
Live condition
Cercis canadensis Eastern redbud 8 6* 100 3.9 28.6 13.8 1 ] 1
Cornus TTorida Flowering dogwood 1 (2)** 50 0.8 4.3 .8 1 8 8 1
Ofo s virginiana Pers immon 0 () 0 0.0 0.0 0.0
3?§ggéi' niana fastern red cedar 1 (1) Zg é; r.z 4.9 : 2 1 ]
r on pifera Yellow poplar 1 - = | 4.3 1.1 R i ]
Pinus virgTniana Virginia pine n (1) 100 N-* 23.6 7.4 vz 1 )
Total Live 22 i 350 28.3 100 ) 100.0
Dead condition
None o B ok
Total Dead ) — 0 0.0 _9.0 0,0
TOTAL 22 1 350 28.3 100.1 100.0
Sapling stratum
Live condition
Cercis canmadensis Eastern redbud ) - S0 0.2 33.3 32.3 2 K 8 I
ornus flor Flower ing dogwood 1 (M) 50 0.2 33.3 33.3 i 8 ® 1
Juniperus virginiana Eastern red cedar 0 (1) 0 0.0 0.0 0.0
Hr!ﬁu !«"g"en Yellow poplar 0 1 0 0.0 0.0 0.0
Pinus virginiana Black cherry 0 () 0 0.0 0.0 0.0
Total Live 2 (4) 100 0.4 66.6 66.6
Dead condition
Cercis canagensis Eastern redbud 0 (n 0 0.0 0.0 0.0
Cornus TTorida “lowering dogwood a 1 50 0.2 33.3 33.3
Total Dead <l = 20 0.2 2.3 A3
TOTAL 3 (a) 150 0.6 99.9 99.9

! indicates no change
-

(n) indicates loss of "n" individuals
LA s

| - Healthy, 2 - Diseased, 8 - Dormant
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Eo
. quinquefolia) comprised 62 percent of the vegetative ground cover in June

1378. 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 reflected by
an increase in vegetative ground cover between the cleared area and the

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 P5, P6, and P9 are recovering from cold injury
received during the 1976~1977 winter; P5, 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 expez:x:ed."r

2. Soils
e Moisture

Soil moisture values for the current sampling period (Table

[11-22) 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.l, Hanover,
. Indiana, 47243
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Table I11-21

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

Age of Set
Loge* Set Tvpe (yr)e vegetative Fryit Remarks
3 Feach 3 Healthy Healthy Recovering from 1976 cold injury
P Peach 13 Healthy Healthy Recovering from 1976 cold injury
P3 Peach 4 Healthy Healthy Recovering from 1976 cold injury
P4 Peach N Healthy Healthy Recovering from 197€ cold injury
PS Peach 1 Diseased Reduced yield Feach borer and cold injury
Ph Peach 161 Diseased/mechanical injury None Peach borer and cold injury
P7 Peach 14 Healthy Healthy Recovering from 197€ cold injury
PE Peach 6 Mealthy/diseased Healthy Peach borer and cold injury
Py Peach 19 Diseased/mechanical injury Reduced yield Peach borer and cold injury
P10 Peach 3z Healthy/diseased Healthy S1ight peach borer damage
P Feach 2 Yealthy Healthy Recovering from 1976 colé *njury
P12 Peach/Apple 14 Healthy Healthy Recoverina from 1876 cold injury
P13 Feach & Healthy Healthy Recovering from 1976 cold injury
Pis Peach 3 Healthy Healthy Recovering from 1976 cold injury
P15 Peach Mised Healtny/mechanical injury Healthy Recovering from 1976 cold injury
Al Apple 6 Healthy Healthy Recovering from 1976 cold injury
A2 Apple 3 Healthy Healthy Recovering from 1976 cold injury
A3 Apple 12 Healthy Healthy Recovering from 1976 cold injury
Al Apple 12 Healthy Healthy Recovering from 1976 cold injury
AS Apple 12 Healthy Healthy Recovering from 1976 cold injury
A6 Apple 3 Healthy Healthy Recovering from 1976 cold injury

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

higher chan September 1976 values. The maple-basswood, walnut-hickory-
buckeye, and oak-maple cover types generally had high soil mositure values
while the red pine, Virginia pine, sycamore-boxelder, and orchard types had

iow soil mristure values.

e Bulk Density

Soil bulk density values (Table I1II-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
decrease bulk density thereby increasing the porespace of the soil. Vegeta-

tion cover types with low soil moisture (e.g. red pine, Virginia pine,

111-31 science services division



Table III-22

Eg
Mean (%) 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 X SE X SE X SE X SE
01 Maple-Basswood 66.1 3.0 40.2 2.0 39.3 6.6 38.8 4.6
02 Oak-Maple 13.2 38 328 3.5 3.9 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 5.8 1.8 28.1 2.0 25.5 0.7
05 Sycamore-Boxelder 79.0 4.7 27.3 2.5 248 4.9 27.8 . %
06 Oak-Hickory 83.5 1.5 22.4 2.2 9.5 1.2 £2.1 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 26,6 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

Table 1II-23

Mean (%) and Stancard Error (SE) Values” for Soil Bulk Density (g/ch) from
Each Vegetation Type for September, Octoter 1977 and April, June 1978

1977 1978
SEP ocT APR JUN

Code Cover Type X SE X SE SE X SE

>

01 Maple-Basswood

02 Oak-Maple

03 Chestnut oak

04 Red pine

05 Sycamore-Boxelder

06 OQak-Hickory

09 Walnut-Hickory-Buckeye
10 Orchard

11  Virginia pine

J11  0.126 0.505
.743 0.054 0.424
737 0.085 0.417
.870 0,121 0.385
.731 0.051 0.386
.805 0.068 0.373
J73  0.079 0.3%4
923 0.131 0.404
.009 0.100 0.346

114 0.718 0.113  0.729 0.079
.137 0.744 0,101 0.863 0.075
26 0.729 0.080 0.810 0.047
110 0.941 0.036 0.969 0.154
103 0.937 0.092 1.004 0.069
.03 0.728 0.131 0.845 0.107
.137  0.701 0.063 0.661 0.092
.033 0.848 0.181 0.939 0.090
.028 0.743 0.188 0.788 0.097

o O 0 O O
O O 0O 0O O O O O O

-0 O O

*Based on 4 replicates per cover type per date sampled
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sycamore-boxelder, and the orchard types) also had high osulk density soils.
High bulk density of soils iu the orchard type were similar to the 1976-1977

sampling season values and were probably due to machinery compaction.

s pH

Soil pH -“ues (Table I1I-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.

e Conductivity

. 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.
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.
Naturally 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.
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Mean (%) and Standard Error (SE) Values® for Soil pH (measured in water)

Table I1I-24

from Each Vegetation Cover Type for September,
October 1977 and April, June 1978

1977 1978
SEP ocT APR JUN
Code  Cover Type X SE X SE X SE X SE
01 Maple-Basswood =3 03 2.5 086 .Y 0.3 &3 0.1
02 Oak-Maple 7.2 0.5 69 LY N3 G2 . 4§27 0.2
03 Chestnut oak Yad 0.8 7.8 023 1.2 0.7 4.8 0.1
04 Red pine 5.8 0.3 66 0.6 6.2 0.2 8.1 0.1
05 Sycamore-Boxelder &7 %1 20 1.} &5 0.7 8§, 0.4
06 Oak-Hickory .7 0,2 s 0.1 1.8 0.2 4.6 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 $9 0.5 5.4 0,3 56 0.3 8.7 0.1

*Based on 4 replicates per cover type per date sampled

Mean (%) and Standard Error (SE) Values®™ for Soil Conductivity (umho/cm)

Table III-25

from Each Vegetation Cover Type for September,
October 1977 and April, June 1978

1977 1978
SEP ocT APR JUN
Code Cover Type X SE x SE X SE x SE
01  Maple-Basswood 232 41 272 & 76 15 567 107
02 Oak-Maple 207 33 210 38 %0 10 407 93
03 Chestnut oak 225 22 230 62 113 39 426 50
04 Red pine 159 26 192 92 a6 2 . -39 10
05 Sycamore-Boxelder 260 30 192 39 144 71 328 128
06 QOak-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
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and are highly related to the precipitation-evaporation characteristics of a

Soluble salt concentrations in the surface soil vary seasonally

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 tue 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 often corre.ated 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 other

. cover types (Table III-26 and Figure 1I1I-6). Similarly, the mzple-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
negligible effects on plants; values frem 2,000 to 4,000 may restrict the
yield >f 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 III1-26
the highest single electrical conductivity value encountered was 7i0 micro-

mhos/cm in the Orchard Cover type. This is still far below salini.y levels
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from Each Vegetation Cover Type for the Period of Sampling

Table II1I-26
Mean (%) and Standard Errcr (SE) for Soil Conductivity (micromhos/cm at 25°¢c)

(September 1977 to June 1978)

. y Ma x i mum
So1l Moisture (%) Sovl_Conauct1v»t/ (micromhos/cm) Single Value
Code Cover Type X SE Rank X SE Hank (Sep 77-Jdun 78)
01 Maple-Basswood 46.1 13.3 i 286.8 205.1 1 698"
02  Oak-Maple 43.7 19.7 3 228.5 131.5 7 525*
03  Chestnut oak 42.2 23.8 4 248.5 130.1 5 500"
04  Red pine 9.9 26.9 6 129.0 62.9 8 s28™
05  Sycamore-Boxelder 39.7 26.2 7 231.0 80.3 £ 515*
06  Oak-Hickory 0.6 28.8 5 257.8  104.6 3 478"
09  Walnut-Mickery-Buckeye  45.1 13.9 2 253.8  66.8 4 370"
10 Orchard 39.5 30.7 - 269.8  93.7 Bl _no* |
11 Virginia pine 9.2 26.6 9 122.3  49.9 4 203***
*In June 1978
**In October 1977
***1n September 1977
Types Ranked
e —
Mean Soil Conductivity
(micromhos/cm at 25°C) (Xx)
Types Ranked by Elevation
Red pine X
Virgin pine X
Reeds orchard T 0 X
Chestnut ocak § 0 X
Dak-Maple = X 0
v

Maple-Basswood oo ¢ 0
Dak-Hickory i 0 Y
Walnut-Hickory-Buckeye X 0

Sycamore-Boxelder

Figure III-6.

Mean Soil Moisture (0)

——

in the Marble Hill Units 1 and 2 Study Area

Relationship of Vegetation Types, Elevation, Mean Soil
Conductivity, and Mean Soil Moisture for Sample Plots
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CROP PLANT RESPONSE 7O SALINITY®
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KA. Negligidble Effects on Yields

6. Restricted Yields of Only Very Sensitive Crops

C. Restricted Yielas of Many "rops

D. Restricted Yields of A1) out Tolerant Crops

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 Letters (A, B, C, D,
E). (These ranges are related 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 tc create serious soil salinity problems.

e Cation Exchange Capacity and Base Saturation Percent age

During September and October of the current sampling period,
cation exchange capacity values of the scil (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
ir 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 I11-27 .

Mean (%) 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 0CcT APR JUN

Code Cover Type X SE X SE X 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 2.1 135 2.9 40.1 9.3 35.6 3.5
03 Chestnut oak 23.6 $.31. 132 2.5 415 6.5 42.4 2.8
04 Red pine 8.2 2.3 10.6 1.8 20.9 41 191 2.
05 Sycamore-Boxelder 18.9 1.7 12.6 0.8 21.0 4.7 28.6 9.3 |
06 Qak-Hickory 23.1 2.3 15.8 .8 ) 8.9 30.7 3.6
09 Walnut-Hickory-Buckeye 25.2 1.5 5.6 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 & % [ P

*Based on 4 replicates per cover type per date sampled

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

sub ject 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 moiag_ soil. That soil moisture is a key factor is also supported
by the fact thkt 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
moisture fluctuations that result in decomposition of organic mriter there-
fore do not result in large fluctuations in either the soil cation exchange
capacity or the soil base saturation (Table 11I1-28) 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 while cover

capacity and soil base saturation,
types with high soil moisture had the highest seasonal variance for these

soil parameters.

Table 111-28

Mean (%) and Standard Error (SE) Values® for Scil Base Saturation (%)
from Each Vegetation Cover Type for September,
October 1977 and April, June 1978

1977 1978
. SEP _ocT APR _ JUR

Code Cover Type X SE X SE X SE X SE

01 Maple-Basswood 36.0 33.7 58.8 40.0 23.8 10.7 33.9 10.9

02 Oak-Maple 61.0 29.7 63.6 30.0 20.0 9.3 29.9 9.0

02 Chestnut oak 48.5 18.4 89.0 18.7 28.8 6.4 £3.¢ 2.4

04 Red pine 27.6 3.6 @9 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 17.9

06 Oak-Hickory 74.2 11.6 66.5 18.6 41.1 '13.5 8.3 11.1

09 Walnut-Hickory-Buckeye 81.1 13,5 94,9 76.0 37.4 12.2 32.1 6.1

10 Orchard 29.6 3.7 49.2 N2 N6 1.9 3.0 2.7

11 Virginia pine 22.9 5.4 25.8 3.9 34.€ 15.4 27.1 8.6
*Based on 4 replicates per cover type per date sampled

3. Predicted Cooling Tower Drift
Salt deposition i.um cooling towers could potentially stress

vegetat.on through long-term accumulations in the soil medium or by short-

term impingement on leaf surfaces.
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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
effects of salt in changing soil sturcture, permeability, and aeration. The
sait 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.

The estimated mean electrical conductivity (micromhos/cm at 25°¢)
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 (1941 to 1970) as published in the Marble Hill Environmen-
tal Report (Table 2.6-8, 1976) and the expected rate of deposition of drift
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., | month) at which time all of
the expected precipitation arrives and dissolves the salts, and 2) that the
salts are rcompletely 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):

Ec - | 5.(453592.37)7 [1000
P (102796.53) 640 .
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EC = electrical conductivity in micromhos/cm at 25°
8 = 1b of salt deposited per acre-month (or year)
P = inches of precipitation per month (or year)

1 1b per acre = 453.592.35 mg per acre

l inch of precipitation = 102,976.5262 liters per acre

Table 111-29

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 Drift 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 B 1
. NNE 84 233 100 70 53 5 2
NE 73 86 82 61 45 - 1
ENE 35 89 45 44 32 2 1
E 23 61 34 43 30 2 1
ESE 22 59 35 45 33 2 1
SE 21 54 29 33 25 2 1
SSE 12 32 21 3N 22 1 <1
S 21 55 27 26 20 2 <]
SSW 21 55 26 22 16 1 <]
SW 23 60 29 28 20 2 <]
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
NNW 36 91 39 26 16 2 1
%
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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
reportad 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 effects on crop yields. Therefore 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 medir , especially
since established precipitation exceeds the evapotranspiration potential for

the area.

If vegetation stress 1is 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
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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 VEGETATION STRESS

slAty~tw alscrete 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 III-30. Most of these

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

reactions.

Table I1I-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
9 IC** 1 Generally recovering
2 2B 1 Single trees
9/2 28 ] Sprayed right-of-way
H) 2Cee & Sprayed trees
[ 20 1 Single trees
3 A 1 Single trees
S A 3 Single trees
9 n 2 Single trees
? 3A 2 Single trees
] 3B 2 Single trees
7 38 2 Single trees
3 4z P4 Single trees
] 4A 2 Single trees
2 - ] Single trees
9 L1 < Generally recovering
6 e ] Single tree
2 54 2 Locust leaf miner
2 SA* 1 Single tree
n 64 1 Single tree
n 68 1 Single tree
? TA 1 Single tree
4 TA 1 Single tree
1 78 1 Zingle tree
9 80 1 Single tree
2 ne 3 Locust lesf miner
1 ¢ 1 Undetermined stress in Virginia pine
2 12¢ 2 Single trees

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

**Stress areas first recorded during previous sampling (May 1977)
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worms, various blights, insects, general decline, and herbicides. Seventeen

Causal agents that were identified included cold weather, bag- .

areas are listed in Table I1I-31 by cover type, location, and causal agent
(if known). During June 1978 sampling, no indication of SO2 stress was
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 Comments
6 20w 1 Generally recovering: locust leaf miner
5 4Cre 1 Generally recovering
2 4C** 1 Generally recovering
9 4Cn 2 Partial recovery: locust leaf miner
1 6B** 1 Pipeline effluent*+**
6/2 90 1 wocust leaf miner
10 GAw* 1 Generally recovering: cold weather and

peach tree borer .
10 9B** Generally recovered

1
2 98 1 Sprayed right-of-way
2/6 9C 1 Locust leaf miner
Z 108 1 Dieback on sycamores
2 UL ™ 1 General decline of red pine
2 11A 1 Locust leaf miner
2 118 3 Locust leaf miner

'Keyed to location grid on vegetation cover type ma  “igure IIl-i and within
a grid unit from north to south.

"stress areas first recorded during previous sampling (May 1977).

hw
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). .

III-44 science services division



Area 4-]10R continued to exhibit stress on the red pine trees. A
general trend toward decline in stand quality was apparent (Figures III-3

and I1I-4 and Table III-11).

At location 2-10B, 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-l 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 settling pond on the Marble

Hill Ceonstruction site.

Infestation of the locust leaf miner (Chalepus dorsalis) occurred

in nearly all stands of black locust trees. The locust leaf miner 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 1II1I-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-3! and in Figure
I1I1-2. 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.
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Figure III-8 Leaf Damage on Black Locust from Locust Leaf Miner .

w

Figure III-9. tand of Black Locust with Severe Infestation of Locust Leaf Miner ‘
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APPENDIX A
' TAXA PRESENT IN SAMPLED COVER TYPES, SEPTEMBER 1976 THROUGH JUNE 1978
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Table A-1

List of Plant Taxa Present in Sampled Cover Types,
September 1976 through June 1978

Cover Type
fentifil Nawe Commor Nane 74 o3 *® b ot o n
Josel ger ! X
SuGer malle ] X ] i .
. . Wingstee ., i i
i OMtD Saceeye 4 L
ke Yeliow Bulaeye L]
T8 Canadense ¥ ] ] Y X
Aarenthus s E x
Franane Cerpftens's '
Aowrone quingaeiolte " -
Arovgre oi\r '
] 10 L] ] X
i [ ] i
Eralia spinosa mercules-clat 5
Arissema a'lrorubent Jach puipit
Ksarus canadense wild
Rsiming trilba Fawpas 4
KspTentwr platyneyron Lzony spleenwort X
Kster su Aster X X
12 Azure aster X X )
White wood astor L]
Beggar s ticks .
virginig grape-fern i X
Bryophyts Motses 1
Bume 12 lanuginese Crit tamwocd X
Campsis ragicans Trumpet vine X
Larderine dougles:ti Purple cress X X
Tares Tewrsil Littie prickly sedge x
e Ledoe 1] 1] X L]
Blue beech X
Hickory X
Carys cordiformis Yellowbue hickory 1 X X
f-L" 2 97_(_.’ - Shagbard hickory X
-_’auL“ specioss Northern catalps X
CeViis occidentalis Hackberry i X X
CercTs capadensis fastern redbud X X X X X '
Circaes alpina Small enchanter's nightshade X 1 1
aytonia virginica Spring-beauty i X
[T_é‘u’n?‘ﬁ ns?‘n’. Lnlhgr flower X
gg-“"i o Dayflower X 1
onvalvelus S0 indweed X
Lornus florida flowering dogwood X . X X X
Cornus pricese Miss Price’s cornel X
Oryptotaenias conadens): Honewort i
Delphiniam tricorne Dwarf larkspur E ] L]
Uin%rh TacTniats Cut-leaved toothwort 1 ' X X It x
Desmodiur gTutinos Pointed-leaved tick-trefoil ‘
Desmod um paniculatur Panicied tick-trafoll X
Bicentrs sp Bleeding heart x
Dicentra cucullaris Dutchman & breeches X
Dioscorea villose wild vam A B
[Tospyros virginiens Fers mmon 3 X
virginis wild rye X . ]
Harbinger-of-spring X 2
white trout-lily X
Adoer ' s-tongue X
American strawberry-bush X
Spotted joe-pye-weed *
Late-flowering thoroughwort X 1 X 3 X
Beect X X
Wild strawberry X 1
White ash X X X X X 1
Blue ash X ] X X X X
Bedstram L]
Rough bedstraw X
Northern bedstraw X
White wild 1icorice X ¥ X X K X
Fragrant pedstram X X
Canadian avens X X X X X X X
G411 1-over-the-ground . X
woney locust X X
Rattiesnake plantain X
Kenturky coffee-tree X X
virginiana witch-kazel .
b Sunf lower X X
15 fulve Daylifly
un appendicyiatue Appendaged water leaf X X
patula Bottlebrush X X

I = Tana observed during 1977-76 sampling.
® = Taxs observed for the first time during 197778 samg)ing.
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Table A-1 (Contd)

Sclentific Name Common Name

o

oifl Jowe | weet
ﬁtr}i.‘ i o o wees

Twiniget
Black walinut
fastarn red ceder

Lettuce

W0d nettle
Seicebuse

Yeilow poplar
Japenese noneysuckle
Tartarian noneysuckle

Bluebells
Canada mayfiower
Wiy grass

Catnip

Evening primrose
White snakeroot
[ romecod

Bosc’s panicum

Corn grass

Virginia creeger
Yellow passion- “lower
Lopseed

Clearweed

Red pine

White pine

Virginia pine
Sycamore

Grasses

May apple

Solomon s-seal
Long-bristied smartweed
Black cher-y

Choke cherry

Scarlet ocak
Souther: red cak
Pin cak
Chestnut cak
Red oak

Slack oak

Tus sp. Buttercup
sromati Fragrant sumac
radica Potson tvy

n E&‘&‘_'.l Slack locust
34 5D Ruse
. Blackberry
“ueilis caroliniensis Mairy rueliia

8loodroot
nc a rl Snakeroot

Sassafras aTbidum Sassafras
g&ﬁ False Solomon's-seal
ax 5D Greendriar

Cea Carrion-flower
e Go | denrod

uh" 14 Go 1 denrod
oéuu!!g; Coralberry
g 7‘ ie Common candalfon
101cum Early meadow-rue
,
: ié' can ! 1 rginiane Spiderwort
r un sessile Toadshade

Jimy ra Sliopery eim
-~ | Rock eim

Smoothish-yellow violet

_o_g va Sunmer grape
3 rotyndifelfa 'llo Myscadine grape

b ]
W;;! ‘ Holt :;;5;-:?:0 viglet
i Srew

1 ~ Taxa observed during 1977-78 sampling
0§ =~ Taxza observed for the first time during 1977.78 sampiing
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