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SUMMARY AND CONCLUSIONS

Terrestrial

The summer ‘ampling program was accomplished on schedule during July 1978.
Sampling included analysis of foliar effects, vegetation analysis, mammal
observations, roadside survevs (mammals and birds), reptile and amphibian

surveys, invertebrate surveys, and soil sample enalysis.

Vegetation and Soils. Vegetation sampling results were consistent with past

years. Revegetation in tne beachgrass community continued to improve in the
area which was burned in 1976, Other sampling locations showed little change

other than normal plant succession.

Foliar conditions of white pine appeared to be improvir ;, and the large cotton-
wood that appeared stressed during 1977 seemed healthy in July 1978. Herbicide
application to vegetation along the c¢rar-mission right-of-way during July 1978
caused defoliation of numerous broad-leafed piant: and severely restricted the
growth of blackberry plants adjacent to the sampling plots. Additionally, woody
species were cut and allowed to remain in the transmission right-of-way, and sev-

eral trees were cut along the southern bounda = of the maple forest.

Soil conductivity levels were well below potential stress levels, although the
foredune samples had higher conductivity levels in May 1978 than in previous

years.

Mammals. Seventeen species of mammals were reported from the Bailly Study Area
during 1978. Small mammal t apping results throughout the year were umost
comparable to those of 1977, with significant increases in catches from May

to October. Capture rates were low during May, with no captures in the
beachgrass or immature oak sampling locales at that time. These data in-
dicated that small mammals in sampling locations away from the lakefront, al-
though low, apparently were not drastically affected by the severe winter of
1977-78.

Generally, larger mammals were as well-distributed on the site during 1978

as during past years. Although few sightings were recorded, signs indicated
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substantial large mammal activity in most sampling locales. The gray
squirrel, however, was not sighted during 1978, and only two observations of
the muskrat occurred. The gray squirrel apparently is rare on the site, but

the muskrat appcars to be declining from a larger population in the past.

Birds. During 1978 a total of 130 species of birds was reported from the

Bailly Study Area. This number is comparable to those of past years.

During October, waterfowl, especially ducks, were common on most of the
major water bodies, and gulls were abundant near the Bailly discharge canal
and along the lakefront. During each season, the numbers of individuals of
the more commonly sighted passerine species generally were up slightly from
the previous year, Warblers were the most abundant group of passerines ob-
served during May sampling, while blackbirds were the most numerous group

during October. No new bird species were sighted.

Amphibians and Reptiles. Thirteen species (eight amphibians and five reptiles)

were reported from the Bailly Study Area during 1978. During May, 11 species
were observed, while only 6 species were observed during July. Frogs were
the most numerous amphibian group, while turtles were the most abundant
reptile group. Reptiles were generally more scarce during 1978 than during

past years.

Invertebrates. Conditions for sampling insects at the Bailly Study Area in July

1978 were improved substantially from the previous year, although defoliation
in the transmission corridor may have affected sweepnet capcures from that
location. With re-establishment of the pool in sampling location 2 and suffi-
cient standing water in the wet woods of Cowles Bog, the full complement of
samples was taken; and, most importantly for the sampling results, weather
conditions prior to and during sampling were more typical for the season than
during the previous year. The number of insect families observed (140) was
comparable to those observed in summers of 1975 and 1976 and considerably
more than collected during the dry, cool sampling period of 1977. Five

insect families were newly recorded.
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Aquatic sampling was conducted during April, June, August, and November 1978

Aquatic

and January 1979. Phytoplankton, periphyton, zooplankton, ~ 2nthos, macro~
phytes, fishery, water quality, and sediment particle size samples were col-

lected and analyzed.

Aquatic Flora. Mean phytoplankton density was higher, although not signifi-

cantly higher at p < 0.05, in Lake Michigan in 1978 than in any previous year

(i.e., 1974, 1975, 1976 or 1977). Phytoplankton biovolume followed the changes
in density, although not at the same fast rare, implying species compositional
change from early years in the study. Blue-green algae continued to be numeri-

cally dominant in fall 1978 sampling.

Mean phytoplankton densities in the interdunal ponds were comparable to those
recorded for previous years, with no apparent consistent change in density over
time. The biovolume peak observed in August 1977 was higher than any other mean
value (with the exception of a June 1976 value caused by a "clump" of algal cells

in one sample). The high 1978 biovolume occurred in April.

Comparing dominant algal forms with dominant forms from previous years indicated
annual continuity, although considerable variability was evident among less com=-
mon forms. Eutrophication indices denote a change in Lake Michigan flora to
more tolerant forms; however, no major changes in eutrophication indices were

observed in the interdunal ponds.

Phytoplankton chlorophyll a and productivity levels mirror biovolur= fluctua-
tions, particularly in the interdunal ponds, although there was no exact cor-
respondence of biovolume with the other two parameters. Successional changes
throughout the sampli:~ year and between years affect chlorophyll and produc-

tivity values.

As in previous years, 1978 periphyton data revealed similar abundance and dis-
tributional patterns. Periphyton distribution was affected by the presence of
heated water and nutrients. The presence of the thermointolerant taxon Rhoico-

sphenia curvata defined the effective extent of plume influence. The genera

Eunotia and Pinnularia, which were collected primarily in the interdunal ponds,

may be considered eurytopic or eutrophic indicators.
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Zooplankton. Changes observed in the zooplankton community over the past fiv.
years were due primarily to periodic occurrences of uncommon species, princi-
pally of cladocerans and copepods. Seasonal density distributions in 1978, com-
pared with previous years, indicated essentially unimodal patterns from year to
year. Density maxima were higher in 1978 than any previous year of this study.
Seasonal succession patterns in 1978 Lake Michigan zooplankton similar to pre-
vious years are displayed by the deminance of diaptomid copepods in the spring,
boswinid ¢'adocerans in the summer and cyclopoid copepodids in November. As in
previous years, the relatively stable community structure in the lake suggests
only negligible influence of plant operation on Lake Michigan's major zooplank-

ton components.

Zooplankton communities in the ponds over the past five years reflect the more
unstable conditions prevalent withia this system; densities have been variable
since 1974. Periods of peak bosminid occurrence have decreased compared to pre-
vious years; concurrently, cyclopoid copepods and chydorid cladocerans have
steadily increased in percent composition since 1974, while calanoid copepod
percent composition has declined noticeably over the same period. Such trends
are described in the literature as indiciative of increased eutrophication. As
in previous years, 1978 pond zooplankton abundance was significantly higher than
that recorded in the lake: generally, abundance peaked in November (ponds only)

and in August in Cowles Bog.

The degree to which plant operation may influence pond community dynamics cannot
be assessed. However, trends similar to those described above have bLeen found
in the literature, suggesting that the major community component shifts may be

a natural limnological process.

Benthos. Benthic density in Lake Michigan increased from April through August

as in previous years but did not show the general decline in November. Depth-
related density variations were also observed in 1978 in that density generally
increased with depth. Little or no difference in seasonal density distribution
was indicated between near-field and far-field stations although densities at
Station 10 (discharge) were considerably lower than at other stations. Overall
density pattern during 1978 was very similar to that observed in 1976. A sea-

sonal succession pattern in the lake was characterized by an April dominance of
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tubificids with chironomids and tubificids co-dominant in June and August.
. Tubificids alone were dominant in November. The basic community components
and successional patterns of 1978 were consistent with those of previous years.
A trend of declining relative abundance of amphipods was continued in 1978.
Data indicated that while plant operation may exert a negative influence in

the immediate vicinity of the discharge, no discernible deleterious effects of

plant operation on Lake Michigan outside the area of the discharge are obvious.

Density of benthos in nearshore ponds was characterized by an April to August
decline with a subsequent increase in November. Cowles Bog generally displayed
th.: highest densities within this pond system. The steady decline of benthic
densities in the pond system since 1975, most pronounced in the bog and Pond B,
was not continued during 1978. Total densities have been relatively similar
since 1976. Pond benthic fauna during 1977 was dominated throughout the year
by tubificid worms, which was not the case during 1978. Tubificids were not
dominant or even second most numerous during 1978. Chironomids were dominant

during April, bivalves in June, and naidids in November.

. A comparison of 1978 data with that of previous years indicates 1977 was atypical
with diminishing dominance of naidids and their replacement by tubificids, whose

growth and colonization can be attributed to increased clay deposits.

Aquatic Macrophytes. Composition of aquatic macrophyte communities sampled in

June 1978 was generally similar to that of previous years. The dominant and/or
common species were bullhead lily, bladderwort, watermilfoil and pondweed. Areas
along the edges of Ponds B and C and throughout Cowles Bog were characterized, as
in previous years, by a predominance of emergent species. Some factor other than
natural variation may be influencing the dominant macrophyte species in Pond B
since the dominant macrophyte in the pond has usually been different each year

of the study.

Fisheries. The 1978 yield in fisheries sampling was distributed among 12 spe-
cies. Alewife was dominant in gill net samples, while spottail shiner was dom-
inant in samples collected by beach seine. Electrofishing in Pond B yielded 22
black bullheads. Ichthyoplankton collections were comprised of alewife and
‘ cyprinid eggs and alewife and percid (yellow perch or johnny darter) larvae.

All species collected in 1978 have been reported in previous collections, and
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no major change in fish species composition was found in samples from the Bailly
Study Area. Spawning in the area apparently is confined primarily to alewives
and cyprinids. Condition of the collected fish was normal, and no external

parasites were noted on salmonids collected during 1978. No potential disruption

of rare or endangered species was noted.

Water Quality. Water quality values in both Lake Michigan and the interdunal

ponds were similar to those from previous years. Virtually all values in Lake
Michigan were well within applicable Indiana Stream Pollution Control Board
(ISPCB) standards. One exception was pH, which was slightly more alkaline than
ISPCB standards for Lake Michigan, but was well within normal tolerance limits for

resident biota. There was more variability of water quality values in the near-

shore ponds than in Lake Michigan, as was the case in previous years. Highest vari-

ability and concentrations were generally in ash settling ponds. Pond B values were

lower than those of the ash ponds but appeared to reflect some seepage from the
ash ponds, as Pond C concentrations were generally lower than those of Pond B.
A trend of increasing sulfate concentrations since 1974 was noted in Pond B.
Although somz indication of increasing sulfate levels was also observed in the
ash settling ponds, the relationship between concentrations in the two ponds is
not clear. Silica levels in Lake Michigan have been observed to be decreasing

slightly over time, a condition also noted in other portions of Lake Michigan.

An examination of 1978 phytoplankton data indicates that this depletion may be
one factor in the shift from a diatom-dominant fall population to a green/blue-
green dominant fall population. In general, observations of silica, phosphorus,
and nitrogen indicate that the nutrient levels of southern Lake Michigan waters
are comparable, with the exception of silica, with previous years; even with the

lower silica levels, the lake should support a diverse aquatic community.

Trace elements in both water and sediment, and indicators of industrial or or-

ganic contamination were monitored only in the ash settling and interdunal ponds.
Trace element surveys revezled no consistent trends, but rather constant fluctua-
tions of all values. The observed high and low values, considering the scattered
nature of the high values, may indicate a normal pond cycle. High iron levels in

all the ponds observed during 1976 and 1977 were not nbserved during 1978.

57872
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. Total and fecal coliform levels in the ponds were alsc examined and values
found quite variable. Highest values in natural ponds were found during August
1978 and appear correlated with warm-water temperatures. Biochemical oxygen de-
mand, total organic carbon, and chemical oxygen demand levels were reasonably
low, with variations during the study apparently seasonally related. The re-
maining parameters (hexane soluble materials, phenols, und methylene blue active
substances) were below or, in the case of phenols in April, slightly above de-

tectio. limits.

From the composite data, it appears that the biota and chemical parameters in

the NIPSCo Bailly Study Area show natural variability from year to year,

With the exception of Pond B, into which some seepage may be occurring, and
Station 10, which is influenced by the discharge, there is no indication that

Bailly Station operation has a significant effect on the biota or water quality.

l
i Birermn,
’ ix < science services division

B e e s T



ég
‘I’ TABLE OF CONTENTS

Section Title Page

SUMMARY AND CONCLUSIONS iit
1 TERRESTRIAL ECOLOGY

1.1  INTRODUCTION AND STATUS
1.2  VEGETATION AND SOILS

1.2.1 INTRODUCTION AND METHODS
1.2.2 QUANTITATIVE ANALYSIS

p»ho»ﬂh‘h-TA B e e
b O N W W W

L - Beachgrass Community

1.2.2.2 Foredune Community -

% 7% | Immature Oak Forest Community -
1.2.2.4 Cowles Bog (Wooded-Dry) -11
1.2.2.5 Cowles Bog (Wooded-Wet) ~-11
1.2,2.6 Cowles Bog (Open) ~-14
1.2.2.7 Maple Forest Community 1-16
1.2.2.8 Emergent Macrophyte Community 1-18
1.2.2.9 Transmission Corridor 1-18
1.2.3 QUALITATIVE ANALYSIS 1-18
1.2.3.1 Sedge Meadow Community 1-18
1.2.3.2 Immature Oak Forest Community 1-20
1.2.3.3 Wet Meadow Community 1-20
. 1.2.4 FOLIAR EFFECTS 1-20
1.2.5 SOIL CONDUCTIVITY 1-22
1.3 MAMMALS 1-25
1.3.1 INTRODUCTION AND METHODS 1-25
1.3.2 RESULTS AND DISCUSSION 1-28
1.3.2.1 Beachgrass Community 1-28
1.3.2.2 Foredune Community 1-28
1.3.2.3 TImmature Oak Forest 1-28
1.3.2.4 Cowles Bog (Wooded) 1-29
1.3.2.5 Cowles Bog (Open) 1-29
1.3.2.6 Maple Forest 1-30
1.3.2.7 Emergent Macrophyte Community 1-30
1.3.2.8 Transmission Corridor 1-30
1.3.2.9 Road Route 1-31
1.3.2.10 Yearly Comparisons 1-32
1.4  AVIFAUNA 1-32
1.4.1 INTRODUCTION AND METHODOLOGY 1-32
1.4.2 RESULTS AND DISCUSSION 1-33
1.4.2.1 Beachgrass Community 1-33
o422 Immature Oak Forest Community 1-33
1.4.2.3 Cowles Bog (Wooded) 1-34
1.4.2.4 Cowles Bog (Open) 1-35
. 1.4,2.5 Cowles Bog Trail 1-35
1.4.2.6 Maple Forest Community 1-35

xi science services division



TABLE OF CONTENTS (CONTD)

Section Title
1 1.4.2.7 Transmission Corricdor
1.4.2.8 Road Route Census
1.4.2.9 Aquatic Sampling Locations
1.4.2.10 Annual Bird Comparisons

1.5 AMPHIBIANS AND REPTILES

1.5.1 INTRODUCTION AND METHODOLOGY
1.5.2 RESULTS AND DISCUSSION

1.5.2.1 Lakefront Communities

2 Cowles Bog (Wooded)

3 Cowles Bog (Open)

.4 Maple Forest

5 Emergent Macrophyte Community
6 Transmission Corridor

7  Annual Comparisons

1.6  INVERTEBRATES

1.6.1 INTRODUCTION AND SAMPLING REGIME
1.6.2 RESULTS AND DISCUSSION

Beachgrass Community

Foredune Community

Immature Oak Forest Community
Cowles Bog (Wooded)

Dunes Creek

Maple Woods

Emergent Macrophyte — Pond B
Transmission Corridor

REFERENCES CITED

.

ooV OO0
- .

. .
RNNNNRNN NN
. . e . .

b P et et e et e
. .
N O & WM

1.7 TERRESTRI

=

2 AQUATIC ECOLOGY

2.0 INTRODUCTION AND STATUS
2.1 AQUATIC FLORA

2.1.1 METHODOLOGY
2.1.2 RESULTS
2.1.3 DISCUSSION

- 0% 1, B | Phytoplankton Density and Biovolume
2+1:3.% Phytoplankton Chlorophyll a and
Productivity

2.1.3.3 Phytoplankton Statistical Analysis

2.1.3.4 Periphyton Numerical Abundance and
Composition

2.1.3.5 Periphyton Chlorophyll a

2.1.3.6 Periphyton Statistical Analysis

2.2  ZOOPLANKTON

2.2.1 INTRODUCTION
2.2.2 METHODOLOGY

2-51
2=51

2-54

2-54
2-54

273075

xii science services division



&

TABLE OF CONTENTS (CONTD)

Section Title Page
2 2.2.3 RESULTS AND DISCUSSION 2-55
2.2.3.1 Introduciion 2-55
2,2.3.2 Zooplankton Occurrence 2-55
2.2.3.3 Numerical Abundance 2-62
2.2.3.4 Percent Composition 2-66
2.2.3.5 Trophic Relationships 2-71
2.2.3.6 Statistical Analysis 2-73
o BENTHOS 2-77
2.3.1 INTRODUCTION 2-77
2.3.2 METHODOLOGY 2-77
2.3.3 RESULTS AND DISCUSSION 2-79
2.3.3.1 Numerical Abundance 2-79
2.3.3.2 Species Composition 2-80
2.3.3.3 Zonation 2-94
2.3.3.4 Benthic Indicator Organisms 2-97
2.3.3.5 Benthic Statistical Analysis 2-102
2.4 AQUATIC MACROPHYTES 2-106
2.4.1 INTRODUCTION 2-106
2.4.2 METHODOLOGY 2-106
2.4.3 RESULTS AND DISCUSSION 2-106
2.5 FISHERIES STUDIES 2-110
2.5.1 INTRODUCTION 2-110
2.5.2 METHODOLOGY 2-111
2.5.2.1 Experimental Gill Nets 2-111
Le3:2:2 Beach Seine 2-111
2.5.2.3 Electrofishing Unit 2-112
2.3, 8.8 Benthic Pump 2-112
2.5.2.5 Hoop Net 2-112
2.5.2.6 Food Habits 2-112
2.5.2.7 Data Analysis 2-113
2.5.3 RESULTS AND DISCUSSION 2-114
2331 Species Composition 2-114
2.5.3.2 Gill! Net Sampling 2-116
2.5.3.3 Beach Seine Sampling 2-118
2.5.3.4 Electrofishing 2-119
£:5.3.5 Ichthyoplankton 2-119
2.5.4 SPECIES DISCUSSION 2-125
2.5.4.1 Alewife 2-125
2.5.4.2 Yellow Perch 2-130
2.5.4.3 Spottail Shiner 2-133
2.5.4.4 Salmonidae 2-138

xiii 5326- services division



Eg
Section

2

Appendix

A

2.6

2.

7

TABLE OF CONTENTS (CONTD)

Title Page
2.5.5 COMMERCIAL AND SPORT FISHING 2-147
2.5.6 POTENTIAL DISRUPTION OF RARE AND ENDANGERED SPECIES 2-149
WATER QUALLTY 2-151
2.6.1 INTRODUCTION 2-151
2.6.2 METHODOLOGY 2-151
2.6.3 RESULTS 2-154
2.6.4 DISCUSSION 2-154
2.6.4.1 General Water Quality Parameters 2-154
2.6.4.2 Aquatic Nutrients 2-165
2.6.4.3 Trace Elements in Water 2-176
2.6.4.4 Indicators of Industrial and Organic 2-180
Contamination
2.6,4.5 Trace Elements in Sediments 2-182
AQUATIC REFERENCES CITED 2-185
APPENDIXES
Title

CHECKLIST OF PLANT SPECIES OBSERVED IN THE BAILLY STUDY
AREA, JULY 1978

ANNOTATED LIST OF MAMMAL SPECIES REPORTED IN THE BAILLY
STUDY AREA, MAY, JULY, AND OCTOBER 1978

1974--1978 CHECKLIST AND 1978 ANNOTATED LIST OF BIRD SPECIES
OBSERVED IN BAILLY STUDY AREA

ANNOTATED LIST OF AMPHIBIANS AND REPTILE SPECIES OBSERVED
AT THE BAILLY STATION STUDY AREA, MAY AND JULY 1978

CHECKLIST OF ENTOMOLOGICAL FAUNA COLLECTED IN THE NIPSCo
BAILLY STUDY AREA, 1974-1978

ANNOTATED LIST OF MACROPHYTE TAXA COLLECTED IN NEARSHORE
PONDS IN THE BAILLY STUDY AREA, JUNE 1978

WATER QUALTITY

579077

xiv science services division



TLLUSTRATIONS

Description

Terrestrial Sampling Locations, Bailly Study Area, 1978
Relationship of Vegetation Types, Mean Scil Conductivity,
Soil Structure/Composition, and Socil Moisture for Sample
Plots in the Bailly Study Area

Twenty-Two Mile Road Route in the Vicinity of NIPSCo
Bailly Study Area

Numbers of Mammal Species Encountered on the Bailly Study
Area during 1978

Major Aquatic Habitats Utilized by Water Birds on the Bailly
Study Area, 1978

Aquatic Sampling Stations in Vicinity of NIPSCo Bailly
Nuclear-1 Plant Site (Bailly Study Area)

Mean Phytoplankton Density and Biovolume for Lake Michigan
in the NIPSCo Bailly Study Area, May 1974-November 1978

Mean Phytoplankton Density and Biovolume for Nearshore
Ponds in the NIPSCo Bailly Study Area, May 1974-November
1978

Phytoplankton Density, Lake Michigan Stations, 1975-1978

Phytoplankton Density, Lake Michigan Stations and Interdunal
Pond Stations, 1975-1978

Phytoplankton Biovolume, Lake Michigan Stations and
Interdunal Pond Stations, 1975-1978

Phytoplankton Density at Lake Michigan Stations Summed
over 1975-1978

Mean Phytoplankton Biovolume at Lake Michigan Stations
Summed over 1975-1978

Phytoplankton Biovolume, Lake Michigan, 1975-1978
Phytoplankton Density, Interdunal Ponds, 1975-1978

Mean Phytoplankton Density of Interdun.l Pond Samples
Summed over 1975-1978

Phytoplankton Biovolume, Interdunal Ponds, 1975-1978

science services division




Figure

2.1-12

2.1-13

2.1-14

2.1-15

2.1-16

2.2-1

2.2-2

2,2-3

2.2-4

2.2-5

2.2-6

2.2-7

2.2-8

2.3~1

2.3=2

2.3-3

ILLUSTRATIONS (CONTD)
Description

Mean Phytoplankton Biovolure of Interdunal Ponds Summed
over 1975-1978

Mean Phytoplankton Density of Interdunal Ponds Summed
over 1975-1978

Phytoplankton Chlorophyll a Concentrations Recorded from
Lake Michigan and Pond Sampling Stations in the NIPSCo
Bailly Study Area, June 1974-November 1978

Phytoplankton Productivity Levels Recorded from Lake
Michigua and Interdunal Pond Sampling Stations in the
NIPSCo Bailly Study Area, June 1974-November 1978

Periphyton Chlorophyll a Concentrations Recorded from Lake
Michigan and Interdunal Pond Stations, 1976-1978

Zooplankton Density, Lake Michigan Stations, 1975-1978

Zooplankton Density, Lake Michigan versus Pcud Stations
(1975-1978)

Zooplankton Density, Interdunal Ponds, 1975-197§

Average Zooplankton Density, Lake Michigan versus Interdunal
Ponds Summed over 1975-1978

Percentage Composition of Important Zooplankton Forms in
Lake Michigan in the NIPSCo Bailly Study Area, 1974-1978

Percentage Composition of Important Zooplankton Forms in
Interdunal Ponde in the NIPSCo Bailly Study Area, 1974-1978

Comparison of Phytoplankton Density and Zooplankton
Density within Lake Michigan from 1975-1978

Comparison of Phytoplankton Density and Zooplankton
Density within the Interdunal Ponds from 1975-1978

Benthos Density, Lake Michigan Stations, 1975-1978

;enthos Density, Lake Michigan versus Interdunal Ponds,
1975-1978

Benthos Density, Interdunal Ponds, 1975-1978

579C79

Page

2-31

2-32

2-35

2-36

2-52

2-63

2-64

2-65

2-67

2-68

2-69

2-72

2-74

2-81

2-82

2-83




Figure

2.3~4

2.3-5

2.3-6

2.4-1

2.6~1

2.6-2

2.6-3

2-6-4

2.6-8

2.6-S

2.6-10

ILLUSTRATIONS (CONTD)
Description

Percentage Composition of Important Benthic Organisms
in Lake Michigan in the NIPSCo Bailly Study Area

Percentage Composition of Important Benthic Organisms of
the Interdunal Ponds in the NIPSCo Bailly Study Area,
1974-1978

Sediment Grain Size Distribution. Lake Michigan and Inter-
dunal Poads, NIPSCo Bailly Study Area, 1974-1978

Some Common Macrophytes Found in Pond Areas in Vicinity of
Bailly Study Area

Temperatures Measured at Lake Michigan Control Station 95,
Discharge Station 108, and Mean Pond Temperature for Stations
178-218

Alkalinity Values as Recorded at Lake Michigan Station 9S,
Settling Ponds 13-16, Ponds B and C, and Cowles Bog

Total Dissolved Solids Concentrations Observed in Lake
Michigan in the NIPSCo Bailly Study Area, 1974-1978

Total Dissolved Solids Concentration from Interdunal Pond
Samples, NIPSCo Bailly Study Area, 1974-1978

Sulfate Concentrations Recorded in Pond B and Ash Settling
Ponds Stations 14 and 15, NIPSCo Bailly Study Area, 1974-1978

The Downward Trend in Silicate Concentrations in Lake
Michigan during the Period 1962-1975

Mean Silica Concertrations at Lake Michigan Stat‘ons in
the NIPSCo Bailly Study Area, 1974-1978'8

Silica Concentrations over the Period May 1974-November
1978, Interdunal Ponds, NIPSCo Bailly Study Area

Orthophosphate Concentrations from Lake Michigan “Control
Station 95 and Interdunal Ponds, 1974-1978

Nitrate Nitrogen Concentrations at Lake Michigan Control
Station 95 and Interdunal Ponds, 1974-1978

5798‘80

Page

2-84

2-91

2-96

2-108

2-155

2-158

2-161

2-162

2-164

2-167

2-167

2-168

2-~171

2-175

xvii science services division



Table

101-1

1.2.'1

1.2-2

1.2-3

1.2-4

1.2-5

1.2-6

1.2-2

1.2-8

1.2-9

1.2-10

1.2-11

TABLES
Title

Terrestrial Ecology Sampling Schedule and Personnel for
the Spring, Summer, Fall, and Winter Seasons of 1978

Mean Percentage of Ground Surface Covered by Vegetation and
Litter in the Herbaceous Stratum by Sampling Location,
Bailly Study Area, during Summer Samplings from 1974 to 1978

Distribution of Principal Herbaceous Stratum Taxa on the
Bailly Study Area during the 5-Year Monitoring Period, with
Importance Values for July 1978

Changes in Dominance, Rank, and Number of Individuals in the
Tree Class for Sampling Locations 2, 3, 4A, 4B, and 6, Bailly
Study Area, Mav 1974 to July 1978

Density, Dominance, Frequency, and Importance Values for
Vegetation Sampled in Beachgrass Community, Location 1,
Bailly Study Area, July 1978

Density, Dominance, Frequency, and Importance Values for
Vegetation Samples in the Foredune Community, Location 2,
Bailly Study Area, July 1978

Density, Dominance, Frequency, and Importance Values for
Vegetation Sampled in the immature Oak Forest Community,
Location 3, Bailly Ctudy Area, July 1978

Density, Dominance, Frequency, and Impo: ance Values for
Vegetation Sampled in Cowles Bog (Wooded-Dry) Community,
Location 4A, Bailly Study Area, July 1978

Density, Dominance, Trequency, and Importance Values for
Vegetation Sampled in Cowles Bog (Wooded-Wet) Community,
Locaticn 4B, Bailly Study Area, July 1978

Density, Dominance, Frequency, and Importance Values for
Vegetation Sampled in Cowles Bog (Open) Community,
Location 5, Bailly Study Area, July 1978

Density, Dominance, Frequency, and Importance Values for
Vegetation Sampled in Maple Forest Community, Location 6,
R=.i1ly Study Area, July 1978

Density, Dominance, Frequency, and Importance Values for
Vegetation Sampled in Emergent Macrop*;ic luwwunity,
Location 7, Bailly Study Area, July 1978

1-6

1-7

1-8

1-10

1-12

i-13

1-15

1-17

1-19

279081

xviii science services division



TABLES (CONTD)
Table Title Page

1.2-12 Density, Dominance, Frequency, and Importance Values for 1-19
Vegetation Sampled in Transmission Corridor, Location 8,
Bailly Study Area, July 1978

1.2-13 Vegetational Taxza Observed in Sedge Meadow Community, 1-20
Location 9, Bailly Study Area, July 1978

1.2-14 Vegetational Taxa Observed in Immature Oak Forest (Inter- 1-21
dunal) Community, Location 10, Bailly Study Area, July 1978

1.2-15 Vegetational Taxa Observed irn Wetland Meadow Community, 1-21
Location 11, Bailly Study Area, July 1978

1.2-16 Average Soil Conductivity Values from 10 Locations, Bailly 1-23
Study Area, May, July, and October 1978

1.3-1 “imbers of Small Mammals Captured per 100 Trapnights in 1-26
Five Sampling Locations at the Bailly Study Area, May and
October 1978

1.3-2 Number of Signs of Mammals Reported from Eight Sampling 1-26
Locations at the Bailly Study Area, May, July, October 1978

1.3-3 Cottontail Rabbit Sightings along a 22-Mile Road Route 1-31
near the Bailly Study Area, 1974-1978

1.4-1 Numbers of Birds per 100 Acre: Calculated for the Beachgrass 1-33
and Immature Oak Communities on the Bailly Study Area, 1978

1.4-2 Numbers of Birds per 100 Acres Calculated for the Cowler Bog 1-34
(Wooded and Open) Community on the Bailly Study Area, 1978

1.4-3 Numbers of Birds per 100 Acres for Each Trancect along 1-36
Cowles Bog Trail on the Bailly Study Area, ay and October
1978

1.4-4 Numbers of Birds per 1)0 Acres for tie Maple Forest and 1-37

Transmission Corridor m the Bailly Study Area, May and
October 1978

1.4-5 Number of Observations and Number of Stops Recorded for Each 1-38
Species along the 22-Mile Road Route Conducted in the Vicinity
of Bailly Study Area, 1978

1.4-6 Maximum Uumbers of Aquatic and Shore Birds Observed during 1-41
Aquatic Bird Surveys from 10 Sampling Locations on the Bailly
Study Area, May and October 1978

xix 5T79O82 science services division



Table

1.5-1

1.6~1

2.0-1

2.0-2

2.1-1

2.1-2

2,2-3

2.2-4

2.3~1

2.3-2

TABLES (CONTD)
Title

Relative Abundance of Amphibians and Reptiles Observed in
Eight Sampling Locations at the Bailly Study Area, May
and July 1978

Checklist of Entcmological Taxa Collected in the Bailly
Study Area, July 1978

Aquatic Ecology Sampling Frequency, NIPSCo Bailly Study
Area, April 19,8-March 1979

Scheduled Dates and Purposes of All Aquatic Field Trips

Phytoplankton Occurrence, NIPSCo Bailly Study Area,
1978

Annual Occurrence of Phytoplankton in Lake Michigan and Near-
shore Ponds from 1974 through 1978, NIPSCc Bailly Study Area

Mean "hytoplankton Dersity and Viovolume by Station for 1978
1978 NIPSCo ANOVA Results

A Comparison of Periphyton Occurrence in the NIPSCo Bailiy
Study Area, Sampling Years 2, 3, 4, and 5

Zooplankton Occurrence in Lake Michigan and Interdunal
Ponds during 1978

Annual Occurrence of Zooplankton in Lake Michigan and
Nearshore Ponds from 1974 through 1976, NIPSCo Bailly Study
Area

Zooplunkton Density for Lake Michigan Stations 1-10 and
Interdunal Pond Stations 17-21, NIPSCo Bailly Study Area,
April, June, August, and November 1978

Percent Composition of Major Zooplankton Forms in Lake
Michigan and Interdunal Ponds, NIPSCo Bailly Study Area,
April, June, August, and November 1978

Numerical Abundance of Benthic Invectebrates in the NIPSCo
Bailly Study Avrea, April-Novembei 1978

Fercent Composition of Major Benthic Organisms in Lake
Michigan and Interdunal Ponds in NIPSCo Bailly Study Ares,
April-l._vember 1978

37908

Page

1-43

1-47

2-2

2-3

2-11

2-18
2-39

2-41

2-56

2-58

2-62

2-70

2-80

nY

XX scienze services division



TABLES (CONTD)
Table Title Page
2,3-3 Comparison of Benthic Organisms in Lake Michigan and 2-86

Nearshore Ponds in the NIPSCo Bailly Study Area during
the First 3 Years of Sampling :

72.3-4 Benthos Occurrence in Lake Michigan during 1978 2-90

2.3-5 Benthos Occurrence in Nearshore Ponds during 1978 2-92

2.3-6 Benthic Particle Size Analysis in the NIPSCo Bailly Study 2-95
Area, August 1978

2.3-7 Food, Habitats, and Tolerance Limits of Common Groups of 2-98
Benthic Invertebrates

2.4-1 Macrophyte Composition, Bailly Study Area, June 1978 2-107

2.4-2 A Generalized Key to the Common Nearshore Pond Macrophyte 2-109

Flora Collected in the Bailly Study Area

2.5-1 Common and Scientific Names of Fish Collected in Bailly 2-115
Study Area, 1974-1978

2,5-2 Number and Percent Composition of Fish Collected by Gill 2-116
Net, Bailly Study Area, 1974-1978

2.5-3 Spatial and Temporal Distribution of Teotal Catch Collected 2-117
by G111l Net, Bailly Study Area, 1974-1978

2.5-4 Number and Percent Compositic.. of Fish Collected by Beach 2-118
Seine, Bailly Study Area, 1974-1978

2.5-5 Spatial and Temporal Distribution of Total Catch Collected 2-120
by Beach Seine, Bailly Study Area, 1974-1978

2.5-6 Number and Percent Composition of Fish Collected by 2-121
Electrofishing, Bailly Study Area, 1974-1978

2.5-7 Mean Densities of Fish Eggs Collected by Vertical Net Tows, 2~122
Bailly Study Area, 1974-1978

2.5-8 Mean Densities of Fish Larvae Collected by Vertical Net 2-123
Tows, Bailly Study Area, 1974-1978

2.5-9 Mean Densities of Fish Eggs Collected by Benthic Pump, 2-124
Bailly Study Area, 1974-1978

2.5-10 Mean Densities of Fish Larvae Collected by Benthic Pump, 2-124
Bailly Study Area, 1974-1978

=
xxi esclenion Giithes aivision



TABLES (CONTD)

Table Title Page
2.5-11 Incidental Icthyoplankton Observ:tions from Ponar Grab 2-125
Samples
2.5-12 Catch per Unit Effort and Mean Lengths and Weights of 2-127
Alewives Collected by Gill Net, Bailly Study Area,
1974-1978
2.5-13 Catch per Unit Effort and Mean Lengths and Weights of 2-128
Alewives Collected by Beach Seine in Bailly Study Area,
1974-1978
2.5~14 Food Habits of Adult Alewife 2-129
2,5-15 Food Habits of Juvenile Alewife 2-129
2.5-16 Condition Factors Calculated by Month of Fish Collected 2-131

in NIPSCo Bailly Study Area, April-November 1977, Plus
Values Obtained from Relevant Literature

2.5-17 Catch per Unit Effort and Mean Lengths and Weights of 2-132
Yellow Perch Collected by Gill Net, Bailly Study Area,
1974~1978
2.5-18 Catch per Unit Effort and Mean Lengths and Weights of Yellow 2-134
Perch Collected by Beach Seine, Bailly Study Area, 1974~
19,8
2.5-19 Food Habits of Adult Yellow Perch 2-135
2,5-20 Food Habits of Juvenile Yellow Perch 2-135
2.5-21 Catch per Uait Effort and Mean Lengths and Weights of 2-127

Spottail Shiners Collected by Beach Seine, Bailly Study
Area, 1974-1978

2.5-22 Food Habits of Juvenile Spottail Shiners 2-138
2.5-23 Catch per Unit Effort and Mean Lengths and Weights of 2-141
Chinook Salmon Collected by Gill Net, Bailly Study Area,

1974-1978
2.5-24 Catch per Unit Effort and Mean Lengths and Weights of Lake 2-142

Trout Collected by Gill Net, Bailly Study Area, 1974-1978

2,5-25 Catch per Unit Effort and Mean Lengths and Weights of Brown 2-143
Trout Collected by Gill Net, Bailly Study Area, 1974-1978

S190%5

-

xxii science services division



TABLES (CONTD)

Table Title Page
2.5-26 Catch per Unit Effort and Mean Lengths and Weights of 2-144
Steelhead Trout Collected by Gill Net, Bailly Study Area,

1974-1978
2,5-27 Catch per Unit Effort and Mean Lengths and Weights of Coho 2-145
Salmon Collected by Gill Net, Bailly Study Area, 1974-1978
2.5-28 Food Habits of Adult Salmonids 2-146
2.5~29 Food Habits of Juvenile Salmonids 2-146
2.5-30 Food Habits of Adult Gizzard Shad 2«147
2.5-31 Lake Michigan Comrercial Fishery Reported Catch in 2-148
Pounds, 1970-1978
2.5-32 Rare, Fndangered or Threatened Fish Species in Indiana 2-149
2.6~1 Water Quality Values Defined by the Indiana Stream Pollution 2~152

Control Board, or USEPA and Applicable to Lake Michigan in
the NIPSCo Bailly Study Area

2.6-2 Water Quality Parameters Measured in the Vicinity of the 2-153
NIPSCo Bailly Study Area

2.6-3 Contributions of Total Soluble PO, and Silica to Lake 2-170
Michigan by 19 Tributaries, 1963-1964

2.6-4 Concentrations of Ammonia, Nitrate, Nitrite, and Organic 2-173
Nitrogen Recorded at Lake Michigan Control Statiom 95 and
Interdunal Pond Stations 17-21, May 1974-November 1978

2,6-5 Trace Element Concentrations Exceeding Indiana Standards 2~-177
as Recorded in the NIPSCo Bailly Study Area, April 1978-
March 1979

2.6-6 Trace Element Concentrations Exceeding Indiana Standards as 2=178

Recorded in the NIPSCo Bailly Study Area, April 1977-March 1978

2.6-7 Trace Element Concentrations Exceeding Indiana Standards as 2-178
Recorded in the NIPSCo Bailly Study Area, January 1976-March
1977

2.6-8 Trace Element Concentrations Exceeding Indiana Standards as 2-179

Recorded in the NIPSCo Bailly Study Area, April 1977-March 157

2.6~9 Trace Element Concentrations Exceeding Indiana Standards as 2-179
Recorded in the NIPSCo Bailly Study Area, May 1974-February975
1975

xxiid 5;7E9!}£3(; science services division



SECTION 1
TERRESTRIAL ECOLOGY

1.1 INTRODUCTION AND STATUS

The objectives of the fifth annual report are as stated in the first annual report,
i.e., to outline existing environmental conditions and to .etermine changes in the
terrestrial biota of the Bailly site as related to construction and operation of

the NIPSCn Bailly Nuclear-1 plant (TI 1975). The 11 established sampling locations
in the primary study area (Figure 1.1-1), bounded on the north by Lake Michigan, on
the east by Dune Acres Road, on the south by Route 12, and on the west by the NIPSCo
access road, were surveyed for biological parameters listed in Table 1.1-1. Dates
of all sa.pling traips and data collected on those trips are listed in this table.
All sampling stations are located in Figure 1.1-1, with the exception of the road-
side counts (Figure 1.3-1) and the aquatic bird survey (Figure 1.4-1).

(1) BEACHGRASS COMMUNITY
{2) FOREDUNE MUNITY
(3) IMMATURE 0AX FOREST M0
4) COWMLES BOG (WOODED ARFA A RY ., WE
(5) COMLE BO( P .
f) MAPLE FORLSY
(7) EMERGENT MACRNPS : .
(8) TRANSMISSION CORRIDOR
(9) SEDGE MEADOW COMMUNITY
(10) IMATURE DAK FOREST ( INTERDUNAL OMMUN
{11) WETLAND MEADOW COMMUNITY
(12) INDUSTRIAL 20Mg (NOT A SCHEDULED SAMPLIN
- TRANSECTS

® GENERAL LOCATION

Figure 1.1-1. Terrestrial Sampling Locations, Bailly Study Area, 1978
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Table 1.1-1

Terrestrial Ecology Sampling Schedule and Personnel
for the Spring, Summer, Fall and Winter Seasons of 1978%

Spring Summer Fal
Sampling May July Cct
Sampling Activity Location 8-26 9-29 9-27
1. Vegetation and soils
a. Vegetation analysis
o Quantitative 1-8 X
o Qualitative 9-1 X
b. Foliar effects 1-1 X X X
¢. Soil conductivity analysis 1-6, 8-10 X X X
2. Mammals
a. Small mammal trapping 1,3,4,6,8 X X
b. Large mammal observations 1-11 X X X
c. Roadside counts (rabbits) 22-mi route* X X
3. Avifauna
a. Transect counts 1, 3-6, 8, X X
Cowles Bog Trail
b. Roadside counts (pheasants 22-mi route X X
and doves)
¢. Aquatic bird survey A-J** X X
4. Reptiles and amphibians 1-8 X X
5. Entomology 1-8 X
- PERSONNEL Roy Greer Roy Greer Roy Greer
Tom Manthey

Audrey James

*see Figure 1.3-1.
*x
See Figure 1.4-1,

tNo winter sampling scheduled (1978).

579088
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1.2 VEGETATION AND SOILS

dedsl INTRODUCTION AND METHODS. The general botanical history of the
Bailly Study Area was described, vegetation types and land-use categories were
mapped, and distinguishing characteristics of each mapped division were dis-
cussed in the first annual report (TI 1975). Sampling methodologies used in
1978 for vegetation, foliar effects, and soils were identical to those used
previously and follow the procedures defined in the Standard Operating Proce-
dures ror the Northern Indiana Public Service Company Bailly Station Nuclear I
(TI 1978). Sampling was conducted at the 1] established locations (Figure 1.1-1),
and resulting data are presented in Tables 1.2-1 through 1.2-16 and Figure 1.2-1.
The entire vegetational stratigraphy (i.e., herbaceous, shrubs, trees) in each
permanent sampling plot was quantitatively and qualitatively sampled in July
1774, These sampling data were used to characterize present floral conditions,
with emphasis again placed on the dominant and important species. These data
also were compared with that collected in September 1974 and July 1975, 1976,

and 1977 to better describe community dynamics and to indicate differences and

similarities in vegetation over the five years.

Tables 1.2-1, 1.2-2, and 1.2-3 present data by sampling location
that indicate some of the vegetational changes occurring during the 5-year moni-
toring program. The mean percentages of vegetation and litter cover of ground
surface in the herbaceous stratum of each sampling location during the monitoring
period are shown on Table 1.1-1. The distribution by sampling location of her-
baceous stratum taxa having an importance value of 20 or greater during 1978
sampling is shown on Table 1.2-2; differences between the impo.tant herbaceous
species in 1978 and those of past years also are shown on the tabie. Changes
in dominance, rank, and number of tree-class individuals from 1974 to 1978 in
applicable sampling locations (2, 3, 4A, 4B, and 6) are shown on Table 1.2-3.

An annotated list of plant species observed in the Bailly Study Area during the
five-year monitoring period is presented in Appendix A.

e % 18 | QUANTITATIVE ANALYSIS

LidErk Beachgrass Community. The beachgrass community sampling location

was on the Indiana National Lakeshore property adjacent to Lake Michigan, ap-
proximately 1/4 mile east of the existing Bailly plume area (Figure 1.1-1).

5'.'908.9 science services division
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Table 1.2-1

Mean Percentage of Ground Surface Covered by Vegetation and Litter in the Herbaceous Stratum
by Sampling Location, Bailly Study Area, during Summer Samplings from 1974* to 1978

Sampling Vegetation P Litter Total

Location Community Name 1274 1975 1976 1977 1978 1674 1975 1976 1977 1978 1974 1975 1976 1977 1978
01 Beachgrass ’ 29 43 14 19 42 43 51 48 29 . 45 72 94 63 68 87
02 Foredune 23 30 17 22 38 36 36 36 25 14 60 66 53 48 56
03 Immature Dak Forest n 10 21 8 29 68 75 63 56 61 79 85 85 64 89
04A Cowles Bog (Wooded-Dry) 14 12 33 a6 72 82 - 60 R 86 94 - 92 S0
048 Cowles Bog (Wooded-Wet) 17 12 64 26 66 82 65 il 34 22 100 78 e 61 k8
05 Cowles Bog (Open) 51 51 53 a8 51 42 32 ok 44 3 93 83 - 93 81
06 Maple Forest 3 5 22 1N 23 74 80 67 81 78 86 90 92 73
08 Transmission Corridor 53 52 70 74 8% a5 48 29 25 15 98 o 100 99 100

'1974 sampling occurred in September; all other samplings in July.

-
Not available from data.
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Table 1.2-2

Distribution of Principal Herbaceous Stratum Taxa (Importance Value 220)
on the Bailly Study Area during the 5-Year Monitoring Period,
vith Importance Values for July 1978

Sampling Location*
Taxa 1 2 3 4A 4B 5 6 8

Acer rubrum e
Ammophilia breviligulata 300 "

Andropogon gerardii 95
Andropogon scoparius 127
Cihmv%” longifolia 26

Carex pennsylvanica 73 96 *x * o
Celastrus scandens 23*

Circea algina e
Geranium maculatum *n

Impatiens bifora 29 61 43
Leersia oryzoides 30 60 41
Lemna minor 39

Lindera benzoin 24
Maianthemum canadense "k
Osmunda c¢innamomea R
Parthenocissus guinauefolia ** 27
Phragmites communis o

ilea pumila bk 29

Poa sp. 26 e
Polygenum sagittatum gt

Prunus serotina 75
Pteridium aqualinum 52

Rhus radicans L L

Rosa blanda *
Rubus flagellaris 29
Solidago sp. 23 i

Stachys palustris 27
m%oca@__ foetidus 25

A ctrum ygamum i
Thelyptris fiﬂ ustris 26’

Typha latifolia N 42
Urtica urens 31
Vaccinium pennsylvanicum 92

Total species 1 4 3 2 3 6 4 4
Importance value 300 199 151 188 154 258 169 191
Percent of total importance 100.0 66.3 5C.3 62.7 51.3 86.0 56.3 63.7

+

* Refer to Figure 1.1-1,
**Taxa were observed with an importance value = 20 during previous July samplings.

+Change in status from 1977 samplings.
R ORIGINAL
TR
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Changes in Domianance,

Table 1.2-3

2, 3, 4A, 4B, and 6, Bailly Study Area, May 1974 to July 1978

Rank, and Number of Individuals in the Tree Class for Sampling Locations

species L¢
Foredune Communi Ly
Pinus banksiana
Populus deltoides
Quercus velutina
T1lia americana
Total
Immature Oak Forest Community
quercus alba
Quercus velutina
fotal
Cowles Boq (Wooded-[iry 4A
Lindera benzoin**
Prunus serotina
Quercus alba
Juercus velutina
Total
Comles Bog (Wooded-Wet) ai
Acer rubium
Betula Tutea
Nyssa sylvatica**
Prunus serotina
Salix nigra
Sassafras albidum
Umus rubra*®
Total
Maple Forest G
Acer rubrus
Lrataegus sp.
Prunus serotina
Quercus alba
Robina pseudoacacia
Sassafras albidum
Total
*Uominance i1s expressed as the basal

**Species not present

in May 1974.

ared

O - O

in

May 1974
inance* Kank* JOHT
) 1
4 4
9
3
[} 2
4 ] 3
44
39
M | 9
. 4 h ) )
"
'
. 5
3 <
) 4 3
AL
&5
4 ] 63
o I
4 | 1¢
. a '
“ -
H Z 4
A '
3 4.

yquare feet per acre

&

1974-1978

1974.1972
tr-"’lf' i
Ce
»
+0 .G
*
&
o
+0.4
+) ¢
. :
& i
.3
+
.2
2
s
. 3
.
+ 1.4
+
4
+16 &
values

anc rank 15 based on 1mportance
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As before (July 1974-1977), American beachgrass (Ammophila breviligulata) was

the only species observed within sampling plots (Table 1.2-4). The density of
this species doubled from the 1977 sampling. The greatest increases occurred
in the plots that burned in 1976 and in the plots that were located in a swale
area where additional available moisture may have favored increased growth.
Litter cover in the burned plots increased to a mean of 39 percent compared
with none for the 1976 and 1977 samplings and about 60 percent prior to the
fire.

The increases in density, dominance, and litter cover in this sampling location
(Tables 1.2-1 and 1.2-4) seem to indicate at least a short-term stabilization
of the beach sands in the community. Flowering stalks, which are indicators

of mature stands of beachgrass (Laing 1954), were not observed in or near the
sampling plots, but were observed in an active dunal area between the NIPSCo

boundary fence and the discharge channel.

Table 1.2-4

Density, Dominance, Frequency, and Importance Values for Vegetation Sampled in
Beachgrass Community, Location 1, Bailly Study Area, July 1978

-
Total Total Relative RKelative Relative" Importance
Observations Dominance :‘»msu-,' Density pominance” Dominance Frequency Frequency Value
Ammophila breviligrlata 1,870 442 756,789 120 19,247 100 10 100 300
Total 756,789
*Density 1s expressed as number of individuals per acre, dominance as areal coverage in square feet per acre, and frequency
as percent of sample plots in which & species occurred, Importance value is the sum of the three relative values.
3-2:2.2 Foredune Community. Importance valves indicate that this community

remained similar to the 1977 sampling, although a slight shift in the rank of
several of the important species (importance value greater than 20) has occurred.

Little bluestem (Andropogon scoparius), sand reedgrass (Calamovilfa longifolia),

goldenrod (Solidago sp.), and bittersweet (Celastrus scandens) were the most im-

portant herbaceous class species in 1978 (Tables 1.2-2 and 1.2-5), accounting
for 656.3 percent of the total importance in the foredune community. A general
trend of increased density and dominance for most species in the sampling loca-
tion indicated normal dune succession, has occurred during the monitoring period
(TI 1975-1978).
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Table 1.2-5
Density, Dominance, Frequency, and Importance Values for Vegetation Samples
in the Foredune Community, Location 2, Bailly Study Area, July 1978
. Relative . Relative « PRelative Importance”
Scientific Name Density Density Dominance Dominance Frequency Frequency Value
Herbs
Ammophila breviligulata 3,238 0.5 L 0.2 30 4.8 $.5
Andropogon scoparius 475,118 74.4 6,706 36.9 100 16.1 127.4
Asclepias tuberosa 405 0.1 44 0.2 10 1.6 1.9
‘ Calamovilfa longifolia 47,755 1.5 1,263 7.9 70 11.3 25.8
Celastrus scandens 3,642 0.6 3,179 17.5 30 4.8 22.9
Compositae 1 2,024 0.3 348 1.9 29 3.2 5.4
Dicot I 405 0.1 tr tr 10 1.6 1.7
Draba sp. 2,428 0.4 tr tr 20 3.2 3.6
Euphorbia corollata 3,642 0.6 523 2.9 20 3.2 6.7
Hamamelis virginiana 405 0.1 131 0.7 10 1.6 2.4
Kuhnia Sp. 405 0.1 87 0.5 n 1.6 2.2
[ithospermum carolinense 31,162 4.9 523 2.9 40 6.5 14.3
Panicum huachucae 3,238 0.5 87 0.5 10 1.6 2.6
Parthenocissus guinquefolia 405 0.1 348 1.9 10 1.6 3.6
ercus velutina 405 0.1 a4 0.2 10 1.6 1.9
B hus radicans 16,593 2.6 1,611 8.9 50 8.1 19.6
@ Rosa blanda 3,238 0.5 174 1.0 10 1.6 3.1
. Rucbeckia hirta 1,214 0.2 87 0.5 10 1.6 2.3
Salix sp. 2,024 0.3 218 1.2 10 1.6 :
5w SmiTicina racemosa 3,238 0.5 87 0.5 10 1.6 2.6
S?)H%@ graminifol*a 3,642 0.6 1,176 €.5 10 1.6 8.7
ﬂ SoTidago sp. 30,353 4.7 1,002 5.5 80 12.9 231
Tradescantia virginiana 405 0.1 87 0.5 10 1.6 22
[ S Verbascum thapsus 809 0.1 87 e.5 20 3.2 3.8
Vitis sp. 2,833 0.4 305 -2 10 1.6 3.7
z Total 639,026
’ Shrubs**
rcus velutina 121 60 270 88.5 10 50.0 198.5
P guﬂe"_w a americana 81 40 35 1.5 10 50.0 101.5
Total 202
Trees
Pinus banksiana 8 20 1.5 21.1 20 33.3 74.4
Populus deltoides 4 10 1.9 26.8 10 16.7 53.5
(9] ercus velutina a 10 0.6 8.5 10 16.7 35.2
§ =} [i11a americana 24 60 3.1 43.7 20 33.3 137.0
Cb Total 40
» o
e Cb 'Density expressed as number of individuals per acre, dominance as areal coverage in square feet per acre, and
i p frequency as percent of sample plots in which a species occurred. Importance valiL: is the sum of the three
% relative values.
3 **Dominance, Relative Dominance, and Importance Values for shrub species are corrected from those appearing
in the July-September 1978 quarterly report (Tl 1978).
tr = trace
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Shrub- and tree-class species in the foredune remained similar to previous sam-

plings. In the tree class, the continued dominance of basswood (Tilia americana)

was due primarily to a relatively high density in the sampling plots rather than

a greater growth rate. The growth rate of cottonwood (Populus deltoides), which

is recognized as the principal tree species to initially invade Michigan dunes
(Shelford 1963, Curtis 1971), far exceeded that of other trees (Table 1.2-5).
Between July 1977 and July 1978 little tree stand growth was recognized in this
community with a total tree basal area increase of 0.2 square feet per acre; this

represented 11 percent of total growth during the monitoring program.

1.2.2.3 Immature Oak Forest Community. Sedge (Carex sp.), bluegrass (Poa

sp.), and bracken fern (Pteridium aquilinum) continued to show distinct year to

year changes in importance value in this community. These fluctuations, as well
as those of other more common species in the community, appeared to be within
the normal patterns described by Olson (1958) and Curtis (1971).

Red maple (Aczr rubrum) and flowering dogwood (Cornus florida) were observed

for the first time in this community (Table 1.2-6). These two species generally
are associated with later successional stages in the Bailly Study Area [e.g.,
Cowles Bog (dry-wooded) and red maple communities]. Seedlings of red maple and
flowering dogwood, us well as those of bluegrass, are reported to be relatively
shade-tolerant and sensitive to low available moisture (Fowells 1965, Whitford
and Whitford 1978).

Witch hazel remained more important than sassafras (Sassafras albidum) and black

oak (Quercus velutina) in the shrub class (Table 1.2-6). Four black oaks reached

tree class size between July 1977 and July 1978, contributing to the total basal
area increase of ..5 square feet per acre. Dominance change in the community
during the monitoring program has been little, with only the foredune community
showing less change. The growth changes in the tree stratur that have been ob-
served during the past five years were attributed mostly to the introduction of
these four black caks and nine others since 1974 (Table 1.1-3). A relatively
slow individual rate of growth, as apparent in this community, is reported as

common in stands that occur on poorer sites (Fowells 1965).

5700395
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Table 1.2-6

Density, Dominance, Frequency, and Impc-tance Values for Vegotatiou Sawpled in the
Immature Oak Forest Communitv, Location 2, Bailly Study Ares. July 1978

—_ — e—— -

. Relative . Zelstive . Relative  Importance’
1 wientific Name Gersity Density Dominance” Dominance Frequeacy Frequency Value
erbs
A_ggr rubrum 2,428 0.7 44 0.4 20 2.9 4.0
Bryophyta™ - - 827 3.3 10 1.5 -
Carex pennsylvanica 183,329 52.7 1,132 10.0 70 10.3 73.0
Chenopodium standleyanum 2,024 0.6 tr tr 10 1.6 2.1
Cornus florida 405 0.} 4 0.4 10 1.5 2.0
o"ac.,t IT_ 405 0.1 14 0.4 10 1.5 2.0
2,024 0.6 tr tr 2C 2.9 3.5
G;pﬁrbu corgllata 3,642 1.0 87 0.8 20 2.9 4.7
raminae | 17,402 5.0 131 1.2 10 1.5 1.7
Hamamelis virginiana 4,047 1.2 305 2.7 50 7.4 1.3
HeTianthus microcephalus 405 0.1 aa 0.4 10 1.5 2.0
Krig_l sp. 405 0.1 44 0.4 10 1.5 2.0
' Monarda fistulosa 1,214 0.3 tr tr 10 1.5 1.8
. Panicum hauchucae 4,452 1.3 14 0.4 30 4.4 6.1
7] 5p. 75,274 21.7 348 3.1 10 1.5 26.3
teridium aquilinum 6,475 1.9 4,834 42.8 50 7.4 52.1
BT v Rhus ¥ racha%s 8,903 2.6 1,089 9.7 50 7.4 19.7
Rosa blanda 6,475 1.9 174 1.5 20 2.9 6.3
Sassafras albidum 5,261 1.5 1,045 .3 50 7.4 18.2
BT Smilax rotundifolia 809 0.2 13 1.2 20 2.9 4.3
Smilician stellata 6,880 2.0 392 3.5 70 10.3 15.8
Soilda_gg 7,285 2.1 261 2.3 60 9.8 13.2
rgatgw ofﬁcinale 40% 0.1 LE] 0.4 10 5 2.0
Tradescantia virginiana 3,238 0.9 87 0.8 30 4.4 6.1
> Vaccinium pennsyTvanfcum 2,024 0.6 131 1.2 10 1.5 3.3
VioTa sp. _2.428 0.7 tr tr 10 1.5 2.2
P Total 347,639
Shrubs*™**
Hamamelis virginiana 1,376 65.4 8530 55.1 60 40.0 160.5
G\agcu; veluting 283 13.5 960 6.2 30 20.0 39.7
Sassafras albidum __ass 21.2 6000 38.8 60 40.0 100.0
Total 2,104
Trees
Quercus alba ] 2.3 0.3 0.8 10 3. 12.2
Quercus velutina 168 97.7 38.2 9.2 100 90.9 287.5
Total 172

*Density expressed as number of individualc per acre, dominance as areal cowcvace in square feet per acre, and
frequency as percent of sample plots in which a species occurred. Importance value is the sum of the chree
relative values.

**Calculations for dominance, reiative dominance, frequency, and relative frequency only.
***Dominance values for shrubs are corrected from those appearing in the July-September quarterly report (T1 1978).

tr = trace
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1.2.2.4 Cowles Bog (Wooded-Dry). Pennsylvania sedge (Carex pennsylvanica)

and lowbush blueberry (Vaccinium pennsylvanicum) continued to dominate the herb

class in this sampling location (Table 1.2-7). The status of these spe.ies re-
mained essentially unchanged: together they accounted for 87 percent of the
density and 72 per.ent of the cover (dominance). Catbriar (Smilax rotundifolia),
which was present in 1975 but not in 1976 and 1977 sampling, was third in impor-

tance followed by starry false Solomon's seal (Smilicina stellata) and black

cherry (Prunus serotina). Ash (Fraxinus sp.) and witchhazel were observed for

the first time in the herb class. Witchhazel is a common associate of the im-
mature oak forest but ash has not been observed as a common species in similar

types on the study area.

Sassafras was observed for the first time in the shrub class. An increase in
dominance of this stratum reflected the addition of sassafras as well as several
red maple and black cherry into the shrub class. In the tree stratum, one black
cherry and two white oak reached tree class size, while one black oak was lost
through normal tree fall. These changes contributed to substantial increase in
importance of white oak but did not affect the species' rank in the tree stratuam
(Table 1.2-3). The second greatest increase in basal area of the communities
sampled has occurred in this location (Table 1.2-3). This large increase prob-
ably resulted from the relatively larger mean basal areas of the established
individuals, excellent growing conditions, and introduction of 18 new individuals
into the tree class during the monitoring period. Black oak accounted for nearly

all of the stand increase (88 percent).

) 9 (5 1, Cowles Bog (Wooded-Wet). Rice cutgrass (Leersia oryzoides), small

stinging nettle (Urtica urens), jewelweed, and skunk cabbage (Symplocarpus

foetidus) were the four most important terrestrial herb class species in this
location during 1978 sampling (Table 1.2-2). Small stinging nettle, although
previously recorded (TI 1977), was not positively identified until 1978. Duck-
weed (Lemna minor), with the highest importance value in the herb stratum, in-
creased in importance from the 1977 sampling, probably due to near rormal water
level in the sampling area. Although'there have been significant fluctuations
in the status of the more important herb class species (Table 1.1-2), total den-
sity and dominance values have generally increased during the monitoring period

(Tables 1.2-8 and 1.2-3). The greatest species diversity in the herbaceous

services division
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Table 1.2-7

Density, Dominance, Frequency, and Importance Values for Vegetation Sampled in
Cowles Bog (Wooded-Dry) Comm nity, Location 4A, Bailly Study Area, July 1978

, Relative . Relative Relative  Importance®
Scientific Name Density Density Dominance Dominance Frequency Frequency Value
Herbs
Acer rubrum 578 0.1 497 2.7 14 2.5 5.3
arex pennsylvanica 298,898 70.4 2,796 15.4 57 10.3 96.1
chotoi donae sp. 578 0.1 tr tr 14 2.5 2.6
Fraxinus sp. 578 0.1 tr tr 14 2.5 2.6
HamameTis virginiana 1,734 J.4 tr tr 14 2.5 2.9
Lithospermum caro) inense 3,469 0.8 tr tr 4 2.5 3.3
Poa sp. 8,672 2.0 tr tr 43 7.7 9.7
Prunus serotina 10,985 2.6 1,119 6.2 43 7.9 16.5
ercus velutina 1,734 0.4 an | 4 43 1.7 9.8
sa blanda 5,781 1.4 249 1.4 43 7.7 10.5
Rubus alTegheniensis 578 0.1 124 0.7 14 2.5 3.3
Sassafras albidum 578 0.1 62 0.3 14 - & 2.9
Smilax rotundifolia 2,891 0.7 2,051 11.3 43 7.7 19.7
Smilicina stellata 13,875 3.3 621 3.4 57 10.3 17.0
Solidago sp. 1,156 0.3 tr tr 14 2.5 2.8
Tephrosia virginiana 1,156 0.3 tr tr 14 2.5 2.8
Vaccinium pennsyTvanicum 71,111 6.8 10,315 56.8 100 18.0 91.6
Total 424,352
Shrubs
Acer rubrum 347 30.0 96 23.9 57 32.2 86.1
Primus serotina 463 40.0 196 48.9 57 32.2 1211
%ercus. velutina 289 25.0 100 24.9 a3 24.3 74.2
ssafras albidum __ 58 5.0 9 B 20 .3 18.5
Total 1157
Trees
Lindera benzoin 6 3.0 0.4 0.4 14 8.9 12.3
Prunus serotina 17 8.4 2.6 2.6 14 8.9 19.9
uercus alba 23 11.4 2.1 2.1 29 18.5 32.0
uercus velutina 156 77.2 94.4 94.9 100 63.7 235.8
Total 202

*Density expressed as number of individuals per acre, dominance as areal coverage in square feet per acre, and
Importance value is the sum of the three

frequency as percent of sample plots in which a species occurred.

relative values.
tr = trace
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Scientific Nawe

Herbs

"sia oryzoides

B tgmna minor
P anthemum canadense
« clea sensiblis

Osmunda cinnamomea
Panicu.. sp.
prihenocissus %gg\gnemlu

Tygonum arifo

S vernix
:::;-n 3 Tix nigra

anum dulcamara
m@‘”«"u“@es idus

mus rubra

Urtica dioca

rt\(d UfEﬁS

mmnco Sp.
VioTa a sp.
rubs
o
Alnus Tncana
C?nus s'f'TBmfera
Lindera benzoin

Rhus radicans
s vernix

Sali a
R

Trees

Acer rubrum
Eétula Tutea
Nyssa sylvatica
nus serotine
Salix nigra
Sassafru albidum
UTmus rubra
Total

l)rnsvty

578
60,127
4,047
4,625
578
7,516
55,501
29,485
104,643
208,130
42,204
38,735
22,547
4,047
578
13,297
578
578
578
16,187
2,313
5,203
21,969
6,938
1,734
652, Wil

17¢
58
867
752
58
231

.
2,140

Table 1.2-8

Density, Dominance, Frequency, and Importance Values for Vegetation
Cowles Bog (Wooded-Wet) Community, Location 4B, Bailly Study Area,

Relative
Density Dominance*
0.1 373
3.2 808
0.6 746
0.7 62
0.1 62
1.2 1.4
8.5 1,988
4.5 1,367
16.0 2,858
3.9 1,429
6.5 870
5.9 2,361
3.5 3, 107
0.6 tr
0.1 33
2.0 994
0.1 62
0.1 tr
0.1 67
2.5 3,915
0.4 62
0.8 373
3.4 7,643
1.1 497
0.3 tr
5.1 653
2.5 174
38.5 1,81
33.4 ..306
o8 143
10.3 479
1.7 i3l
55.6 29.0
b 2% | 5.0
6.1 3l
3.0 18
3.0 5.6
L6 3.0
3.0 4.4

*Density expressed as number of individuals per acre, dominance as area) coverage in square feet per acre,

and frequency as percent of sample plots in which a species occurred,

the three relative values.

tr = trace

Importance value 15 the sum of

Sampled in
July 1978
Relative Relative nce*
Dominance Frequency* Frequency y oo
1.2 14 2.3 3.6
2.7 29 4.7 16.6
2.5 57 9.3 12.4
0.2 14 2.3 3.2
0.2 14 2.3 2.6
0.4 14 2.3 3.9
6.6 88 14.3 29.4
4.5 29 4.7 13.7
2.5 2 4.7 30.2
4.7 14 2.3 38.9
2.9 14 2.3 1.7
7.8 14 2.3 16.0
10.3 29 4.7 18.5
tr 29 4.7 5.3
1.2 14 2.3 3.6
3.3 14 2.3 7.6
0.2 14 2.3 2.6
tr 14 2.3 2.8
2.2 14 2.3 2.6
13.0 57 9.3 24 .8
0.2 i4 2.3 2.9
1.2 43 7.0 9.0
25.4 14 2.3 31.1
1.6 14 2.3 5.0
tr 14 2.3 2.6
11.3 43 17.6 34.0
3.0 29 1.8 17.3
32.3 57 23.3 940
39.8 29 11,8 85.0
3.0 2 11.8 17.3
8.3 29 1.8 30.4
2.3 29 11.8 21.8
58.9 36 43.2 157.7
10.2 43 21.6 49.5
2.2 14 7.0 15.3
2.2 14 7.0 12.2
11.4 14 7.0 21.4
6.} 14 7.0 24,7
B.9 14 7.0 18.9
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stratum of the communities sampled, consistently a characteristic of the trans-
mission corridor, occurred in the wet woods in 1978. This reflected a change
in the transwission corridor rather than in the wet woods: the wet woods ex-
hibited rear usual herbaceous species diversity but the transmission corridor
exhibited less due primarily to herbicide application along the corridor prior
to the Juiy 1978 sampling.

Shrubs remained about the same as in previous samplivg periods with red ozier

dogwood (Cornus stolonifera) and spicebush (Lindera benzoin) the more important

species. The introduction of poison ivy (Rhus radicans) and the increase in

dersity of red ozier dogwood, spicebush, and poison sumac (Rhus vernix) accounted
for much ¢f the increase in dominance. The increase in shrub species is indica-
tive of the trend noted in the wet woods during the monitoring period: between

1974 and 1978, four new shrub species wure introduced and one species was lost.

Except for black willow (Salix nigra), the status of the tree class species in
the wet woods remained similar to previous sampling years. The loss of four
black willows, which occurred in a single sampling plot, acccunted for the 58-
percent decrease in tree growth duri~g the monitoring period (Table 1.2-3).
Two of the black willows were leaning during the 1977 sampling (TI 1978), and
the other had fallen since then. Additional change in the tree stratum of the

wet woods was the gain of one slippery elm (Ulmus rubra) and one red maple.

1.2,2.6 Cowies Bog (Open). Rice cutgrass and jewelweed with almost iden-

tical importance values (60.1 and 61.9 respectively, Table 1.2-9), werc the
most important herb class species in 1978 sampling. These were followed by

cattail, arrow-leaved tearthumb (Polygonum sagittatum), and c’earweed (Pileu

pumila). Hedge-nettle (Stachys palustris) increased significantly in importance,

primarily because of an increase in its dominance.

Some fluctuation of those species designated important in this location has oc-
curred during the monitoring period (Table 1.2-2). but the vegetation ground
cover values appear to be more cousistent than those of other types (Table 1.2-1).
Between 1976 and 1978, arrow-leaved tearthumb increased in the plots both in den-
sity and dominance. These increases were reflected in the significantly larger
1978 importance value (up from 5 to 37). Although reported ac common in swampy

woods and grassy swales of the dunes area (Peattie 1930), this species apparently

1-14 979100 science services division



Table 1.2-9

Density, Dominance, Frequency, and Importance Values for Vegetation Sampled in
Cowles Bog (Open) Community, Location 5, Bailly Study Area, July 1978

Relative Relative Relative Importance*
Scientific Nane Density* Density Dominance* Dominance Frequency ™ Frequency Value
Herbs

Bidens sp. 2,024 0.1 tr tr 20 3.6 3.8
Convolvulus sepium 7,689 0.7 522 1.7 10 1.8 a2
Luscuta gronavil 8,094 0.8 44 0.1 40 7.1 8.0
C‘%to ras‘??qggils 405 <0.1 tr tr 10 1.8 1.8
tor reum 4,452 0.4 609 2.6 10 1.8 4.2
at!ens b ora 331,354 30.8 5,003 16.1 80 14.3 61.2
[eerzia or miﬁes 342,376 31.8 4,816 15.8 70 12.5 60.1
PiTea pumila 168,760 15.7 1,436 4.6 50 8.9 29.2
Polygonum sagittatum 45,326 4.2 7,091 22.9 60 10.7 37.8
0sa sp. 9,308 0.9 653 2.1 10 1.8 4.8
Solanum carol inense 4,452 0.4 348 1.1 10 1.8 3.3
s Stachys palustris 25,901 2.4 5,307 17.1 40 7.1 26.6
| Typha Tatifolia 107,246 10.0 4,698 15.1 100 17.9 43.0
£ Urtica sp. 17,402 1.6 305 1.0 30 5.4 8.0
Tizia aurea 2,428 0.2 87 0.3 20 3.6 4.1

Total 1. 077,717

*Density expressed as number of individuals per acre, dominance as areal coverage in sguare feet per acre,
and frequency as percent of sample plots in which a species occurred. Importance value is the sum of
the three relative values.

tr = trace
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is not common in swampy woods of the Bailly Study Area: it has not been ob-
served in sampling plots of wet woods community in the past two years but was

reported as an incidental species prior to then (TI 1976).

Litter cover values appeared to fluctuate slightly more than vegetation cover
values in the open bog (Table 1.2-1), primarily because of water level fluctua-

tions in the sampling plots. No shrubs or trees were reported for this type.

Y:dido7 Maple Forest Community. In 1978, black cherry remained the most

important herb class species in this location, followed by jewelweed, virginia
creeper (Partheprocissus quinquefolia), and spicebush (Table 1.2-10). As during

1977, encharters nightshade (Circea alpina), pale rose (Rosa pallida), and red

maple were equal in importance, each with importance values near 18. In general,
this understory was similar to that of the maple-beech forests described by
Stearns and Kobriger (1975) and Curtis (1971). The floors of the maple-beech
forests were typified by subdued light intensity and sparse understory except

in openings caused by disturbance. In the openings, species with little shade
tolerance, including black cherry, occurred in dense patches, and vegetative

ground cover (dominance) reached 100 percent in many instances.

The increase in importance of black cherry in the shrub class reflected an in-
crease of three individuals of this species and a loss of one red maple. The
status of the tree species remained the same as during the 1977 sampling with
red maple as the dominant species. Between 1977 and 1978 sampling, two red

maples and one black locust (Robinia pseudoacacia) were lost through normal

treefall.

High tree seedling mortality was apparent in this community during the monitoring
period (TI 1975-1978). It is comparable to a similar stand predominated by sugar

maple (Acer sarrharum) in Wisconsin, where mortality between seedling and shrub

stages was greater than 97 percent (Curtis 1971). In the Bailly Study Area red
maple community, red maple, red osier dogwood, and black rherry seedling to
shrub density ratios of less than 0.03 substantiates a similar mortality pat-
tern. Red maple, however, remained the most important tree species followed by

black locust (Robinia pseudoacacia) and black cherry. During the past five

years, red maple and black cherry accounted for 93 percent of the growth in
this community (Table 1.2-3).

S‘ntoz 1-16 science services division
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Table 1.2-10

Density, Dominance, Frequency, and Importance Values for Vegetation Sampled in
Maple Forest Community, Location 6, Bailly Study Area, July 1978

Relative Relative Relative Importance*
Scientific Name Density* Density Dominance* Dominance Frequency* Freguency Value
Herbs
Acer rubrum 5,666 6.1 44 0.5 50 1.9 18.5
Corex sp. 3,238 3.5 tr tr 10 2.4 5.9
Circaea alpina 10,522 1.3 392 4.3 10 2.4 18.0
Cornus flor 3,238 3.5 44 0.5 30 7.1 na
Galium aparine 405 0.4 tr tr 10 2.4 2.8
Geum canadense 7,689 8.3 783 8.5 10 2.4 19.2
Glecoma hederacea 2,828 2.6 tr tr 20 4.8 7.4
impatiens biflora 14,569 15.7 1,436 15.6 50 11.9 43.2
Lindera benzoin 5,666 6.1 1,001 10.8 30 7.1 241
Parthenocissus quinquefolia 11,736 12.6 653 7.1 30 i 26,8
Prunus serotina 19,830 21.3 3,828 4.7 50 11.9 74.9
gggrcus velutina 405 0.4 tr tr 10 2.4 2.8
osa blanda 4,452 4.8 566 6.2 30 18.1
Sanicula trifoliata 405 0.4 tr tr 10 2.4 2.8
Smilax herbacea 405 0.4 tr tr 10 2.4 2.8
cina racemosa 1,214 1.3 131 1.4 30 7.1 9.8
Urtica dioca 405 0.4 174 1.9 10 2.4 4.7
Z1a aurea 809 0.9 131 1.4 20 4.8 8
Total 93,082
Shrubs
Acer rubrum 160 21.0 2,523 29.9 60 54.5 105.4
Cornus florida 40 §3 174 2.1 20 18.2 25.6
Prunus serotina 261 73.7 5,742 68.0 30 27.3 169.0
Total 761
v
Trees*™
Acer rubrum 202 72.7 62.79 66.6 80 43.4 183.7
Crataegus crus-galli 8 2.9 1.1 1.2 10 5.6 9.7
Prunus serotina 24 8.6 16.8 17.8 20 11.1 - 37.5
ercus aiba 8 2.9 1.7 1.8 10 5.6 10.3
nia pseudo-acacia 30 10.10 10.2 10.8 50 27.8 43.7
Sassafras albidum 8 2.9 1.7 1.8 10 5.6 10.3
Total 278

*Density expressed as number of individuals per acre, dominance as areal coverage in square feet per acre,
and frequency as percert of sample plots in which a species occurred. Importance value is the sum of
the three relative values.

**Values for Acer rub and Robinia gsi¥%g-a§acia are corrected from those appearing in the
July-September 1§;§ quarterly report i

tr = trace
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Li2:2.8 Emergent Macrophyte Community. Samples from pond B in July 1978 .
ylelded two species (Table 1.2-11). Bullhead lily (Nuphar variegatum) remained

the most important spe s while the second species, pondweed (Potamogeggq 8p.),
increased in importance over the 1977 sampling. The status of common shoreline

emergent species appeared to be similar to that of previous years.

A further discussion of the aquatic macrophyte community is in Section 2.4.

1.2.2.9 Transmission Corridor. Several weeks prior to the July 1978 sampling,
the transmission corridor was treated with herbicide (see subsection 1.2.4) and
several shrubs and trees were cut along the edge of the corridor. As indicated,
*his line maintenance affected the character of the sampling plots. The herbi-
ride inhibited growth of broad-leaf (Dicot) spezies but had little or no appar-
ent adverse effects on narrow-leaf (Monocot) species. The selective nature of

the herbicide was apparent from the significant increase in importance of big
bluestem (Andropogon gerardi) and rice cutgrass (Table 1.2-12). 1In addition,
these species showed little or no visible stress, while most broad-leaf species
exhibited various degrees of leaf necrosis. Thirteen species observed in the

1977 sampling, 12 of them broadleaf taxa, did not occur in the 1978 sampling. '
The treatment apparently also accounted for a 28 percent loss of diversity com~

pared to the 1977 sampling,

1.2.3 QUALITATIVE ANALYSIS
3:.2.3.1 Sedge Meadow Community. During the July 1978 sampling, 19 taxa,

representing 38 percent of the common species in past samplings, were observed
in this community (Table 1.2-13). Daisy fleabane (Erigeron strigosus), horse
-mint (Monarda punctata), and goat's rue (Tephrosia virginiana), were among the

common species of 1977 that were not observed in the current sampling. Canadian

anemone (Anemone canadense), not observed in previous sampling, was recorded for

July 1978. The other species previously recorded in the location but not recorded
in 1978 were absent or uncommon in 1977. Such differences in presence/absence are
attributed to narural fluctuations in populations of these predominantly annual

plants.

579104 £
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Table 1.2-11

Density, Dominance, Frequency, and Importance Values for Vegetation Sampled in
Emergent Macrophyte Community, Location 7, Bailly Study Area, July 1978

Scientific Name

162

*Density expressed as number
and frequency as percent of sample plots in which & species occurred.
the three relative values.

— e

L !

Nuphar variegatum
Potamogeton sp. i
10,037

Density*

Oominance*

768
60

Table 1.2-12

Density, Dominance, Frequency, and Importance Values for Vegetation Sampled in

Relative

Dominance

Frequency®

0.28
0.08

Relative Importance*

Frequency Value
77.8 260.9
22.2 39.1

of individuals per acre, dominance as areal coverage in Square feet per acre,

Importance value is the sum of

Transmission Corridor, Location 8, Bailly Study Area, July 1978
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Table 1.2-13

Vegetational Taxa Observed in Sedge Meadow Community, .
Location 9, Bailly Study Area, July 1978

Scientific Name Common Name

Acer rubrum Red maple
Anemone canadensis Canadian anemone
Carex sp. Sedge
Euphorbia corollata Flowering spurge
Hamamelis virginiana Witch-hazel
Hieracium sp. Hawkweed
Monarda fistulosa Wild bergamot
Panicum sp. Panic grass

Pinus banksiana Jack pine

Poa sp. Bluegrass

Prunus serotina Black cherry
Pteridium aquilinum Bracken fern
uercus velutina Black oak

0sa blanda Pale rose
Sassafras albidum Sassafras
Smilacina stellata Starry-false-Solomon's seal
Tradescantia virginiana Spiderwort
Vaccin_ggf}?nnsyivanfcum Lowbush blueberry
Vitis sp. Wild grape

1 P P Immature Oak Forest (Interdunal) Community. During the July 1978 .

sampling, 27 taxa were observed in this location. These species represented
47 percent of all the taxa observed in this type during the monitoring period.
Three taxa observed in the 1977 sampiing (Table 1.2-14) — Lupine (Lupinus peren-

nis), wild lily-of-the-valley (Maianthemum canadense), and beardtongue (Penstemon

hirsutus) — were not observed during July 1978.

2:2:3.3 Wet Meadow Community. Seventy-five percent (15 taxa) of the repre-

sentative taxa in the wet meadow were observed during the 1978 sampling. Several
species not recorded for the 1977 sampling were observed during July 1978. All
of the species (Table 1.2-15) are common for this type and occurred throughout
the dunes area (Peattie 1930).

1.2.4 FOLIAR EFFECTS. Foliar effects previously noted along the NIPSCo ac~-
cess road appeared to be diminishing. The large cottonwood that exhibited foliar
damage in 1977 (TI 1977) appeared healthy during July 1978, and the white pines

(Pinus strobus) that incurred foliar damage during 1976 (TI September 1977a) ap-

peared to be recovering, although needle browning was still observed on old needles.
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Table 1.2-14

Vegetational Taxa Observed in Immature Oak Forest (Interdunal) Community,

Location 10, Bailly Study Area, July 1978

Scientific Name

Common Name

Andropogon scoparius
Apocynum med ium
Artemisia campestris
Carex sp.

Erigeron strigosus
Eupgarﬁia corollata
Hamamelis virginiana
Helianthus divericatus
Hieracium sp.
Monarda fistulosa
Opuntia compressa
Panicum sp.
Parthenocissus quinquefolia
Pinus banksiana

Poa sp.

Prunus serotina
Pteridium agiilinum
uercus velutina
Rosa blanda

Rubus sp.

Sassafras albidum
Smilacina stellata

Solidago sp.
Tephrosia virginiana
Tradescantia virginiana

Vacc’nium pennsylvanicum
Vitis sp.

Little bluestem
Dogbane

Wormwood

Sedge

Daisy fleabane
Flowering spurge
Witch-hazel
Woodland sunflower
Hawkweed

Wild bergamot
Prickly-pear
Panic grass
Virginia creeper
Jack pine
Bluegrass

Black cheryry
Bracken fern
Black oak

Pale rose
Blackberry
Sassafras
Starry-false-Solomon's-seal
Goldenrod

Goat's rue
Spiderwort
Lowbush blueberry
Wild grape

Table 1.2-15

Vegetational Taxa Observed in Wetland Meadow Community,
Location 11, Bailiy Study Area, July 1978

Scientific Name

Common Name

Andropogon gerardii
Cephalanthus occidentalis

mpatiens biflora
Leersia oryzoides
Rhi's vernix

Bhus radicans

Lalix nigra

ambucus canadensis
Solanum dulcamara
Solanum carolinense

Spirea alba
%gjrea tomentosa

ha latifolia
Urtica dioca

Big bluestem
Button bush
Jewe lweed
Cutgrass
Poison sumac
Posson ivy
Willow
Blackwillow
Elderberry
Nightshade
Horsenettle
Meadow-sweet
Steeple bush
Cattail
Stinging nettle
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Recent stress was observed along the South Shore and South Bend Railroad and .
Northern Indiana Public Service Company right-of-way area (sampling location
8, Figure 1.1-1). This stress was associated with selective brush removal and
herbicide treatments. Selective brush removal occurred beneath and ~djacent to
the NIPSCo transmission line. Beneath the transmission line, several black
cherry saplings were cut and felled into one of the sampling plots. Adjacent

to the transmission line, along the eastern edge of the maple wonds (sampling

location 6), several trees and understory brush were removed.

The stress related to herbicide treatment was apparent on broadleaf (Dicot) spe-
cies in the transmission corridor. Both NIPSCo and South Shore and South Bend
Railroad use herbicide for vegetation control along their respective rights-of-
way. The South Shore and South Bend Railroad has used herbicide annually for
treatment of its right-of-way (beginning prior to 1974). The railroad has ap-
pliad a variety of selective and nonselective herbicides by broadcast and spot
treatment method: (Personal communication with G.K. Clem, Manager-Engineering,
South Shore and South Bend Railroad, Michigan City, Indiana).

During early July 1978, Amdon-Ten K pellets were used for broadcast treatment .
of the NIPSCo right-of-way. This herbicide was developed as a selective brush

and broadleaf weed-control agent (Personal communication with Dr. J.B. Grumbles,

Dow Chemicals, Dallas, TX). Applied as recommended, Amdon-Ten K is safe for

~-*?4life and enhances a ground cover composed of grasses. Under normal applica-

tion and weather conditions, effectiveness of the herbicides used near or in the

sampling plots lasts from 12 to 18 months. On this basis future vegetation sam-

pling should reflect the 19/8 treatment by showing an increasing importance of

grass species.

1.2.5 SOIL CONDUCTIVITY. Electrical conductivity (soil salinity) values
(Table i.2-16) were generally greater than those for 1977, but were within the
maximum and minimum mean values recorded between 1974-1978. As in previous
years, May salinity levels were gererally higher than those for July and
October. Sampling locations with dry, well-drained sandy soils (types 1, 2,
3, and 10) had generally higher conductivity values in 1978 than in previous
years, but the remaining locations, with wet, poorly-drained organic soils had

conductivity levels similar to previous vears.

5793108
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Table 1.2-16

Average Soil Conductivity (umhos/cm) Values from 10 Locations,
Bailly Study Area, May, July and October 1978

Jul Oct

Sampling Location May
Beachgrass (01) 228.6 148.5 125
Foredune (02) 754.5 196.0 150
Immature Oak Forest (03) 242.3 137.4 160
Cowles Bog (Wooded-Dry) (4a) 300.5 209.6 79
Cowles Bog (Wooded-Wet) (4b) 389.6 267.1 483
Cowles Bog (Open (5)* 418.0 368.6 695
Maple Forest (6) 631.1 339.3 ~ 410
Transmission Corridor (8) 387.4 189.4 237
Sedge Meadow (9) 250.2 152.4 71
Immature Oak Forest (Interdunal) (10) 377.3 164.9 336

*Soils and conductivity values in Cowles Bog (5) and Wet
Meadow (11) are similar.

The apparent conductivity patterns for the Bailly Study Area are consistent

with principles of soil/salinity relationships presented by FAO/UNESCo (1973)
and Black (1954). Naturally occurring soluble salts tend to move with water

and may be carried by precipitacion or runoff into topographically lower areas.
Ridges or hilltops in an area often are drier and have greater leaching of the
s0il due to runoff characteristics while moist areas or lowland basins receive
runoff waters high in soluble salts from the upland areas. This process of out-

ward movement of salts is called leaching.

Soluble salt concentrations in the surface soil vary seasonally and are closely
related to the precipitation-evaporation characteristics of a site. After periods
of considerable precipitation, salts may be leached from the site and during dry
periods, evaporation of soil moisture draws salts to the surface where accumula-
tion results. The evaporation characteristics, in turn, are influenced by soil
structure and composition. Sites in the Bailly Study Area with high percentage

of sand and low percvntage of organic material genmerally are subject to greater
leaching and less surface accumulation of salts from evaporation th~n solls with

more organic material.

979109
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Vegetation cover types in an area are often correlated with soil, drainage and
salt accumulation patterns. This Is well illustrated by the vegetation cover
types within the “udy area (Figure 1.2-1). For example, the beachgrass, fore-
dune, immature oak forest, and immature ocak forest (interdunal) cover types oc-
cur on dry, well-drained sandy soils and have lower soluble salt concentrations
than other cover types. Similarly, the Cowles Bog (wooded wet) and Cowles Bog
(open) cover types occur on wet, poorly-drained organic soils having the highest
soluble salt concentrations. The remaining types represent areas with interme-

diate soil characteristics and correspondingly intermediate conductivity values.

The effects of salts on vegetation are often evaluated on the basis of electrical
conductivity of an aqueous solution (e.g., soil, irrigation, or rainwater). Salt
solutions with electrical conductivity values of 0 te 2,000 micromhos/em at 25°
usually have negligible effects on plants; values from 2,000 to 4,000 may re~
strict the yield of salt-sensitive crops; values from 4,000 to 8,000 restrict

the yield of many plant species, and at values over 8,000 micromhos/cm only
salt-tolerant species yield satisfactorily (Richards 1954). As shown in Table
1.2-16, the highest mean electrical conductivity value encountered was 754.5
micromhos/cm in the Foredune cover type. This is still far below salinity levels
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 suffi-

cient concentrations to create serious soil salinity problems.

COVER TYPES (SAMPLING LOCATIONS) RANKED BY MEAN SOIL CONDUCTIVITY
]
SOIL STRUCTURE/COMPOSITION (micromhos/cm @ 25° C)

-

BEACHGRASS (1)

FOREDUNE (2)

IMMATURE OAK FOREST (3)

IMMATURE OAK FOREST {INTERDUNAL) (10)
COMLES BOG (WOODED-ODRY) (4a)
TRANSMISSION CORRIDOR (B)

SEDGE MEADOW (9)

MAPLE FOREST (6)

COWLES BOG (WOODED-WET) (4b)

COWLES BOG (OPEN) (5)

SAND
—
L

| e 579110

SOIL MOISTURE

ORGANIC MATERIAL

Figure 1.2-1. Rclationship of Vegetation Types, Mean Soil Conductivity,
Soil Structure/Composition, and Soil Moisture for Sample
Plots in the Bailly Study Area
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‘I' 1.3 MAMMALS

1.3:1 INTRODUCTION AND METHODS. The sampling techniques, locations (Fig-
ure 1.1-1), and intensity used to surver mammals during 1978 were consistent
with those cf previous years (TI 1975). Small mammal trapping data were col~-
lected during May and October, while data for larger mammals were collected in
in May, July, and October. The road route survey for cottontail rabbits was
run in May and July, as shown in Figure 1.3-1. An annotated checklist indicating
common and scientific names of the species reported during 1978 is presented in
Appendix B. Small mammal live-~trapping data along assessment lines in tive sam-
pling locations are presented in Table 1.3-]1. Larger mammal sightings aud signs
are summarized in Table 1.3-2. Figure 1.3-2 shows the number: of mammal species

encountered in each sampling location 2nd each samp’ing period.

LAKE MICHIGAN

16
POND cc&o
ATs o WEST ROAD EAST ROAD
FEER COWLES BOG
RT 12 17
PORT OF
IND | ANA
BETHLEHEM AND NORTH ROAD
MIDWEST STEEL T 18
BURNS DITCH
20
START HERE
STOP WERE
. Figure 1.3-1. Twenty-Two Mile Road Route in the Vicinity
of NIPSCo Bailly Study Area e~
4 079111
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Table 1.3-1

Numbers of Small Mammals Captured per 100 Trapnights in Five Sampling Locations
at the Bailly Study Area, May (M) and Octobe- (0), 1978

Sampiing Locations

Inmature Transmission
Beachgras: Dak Forest Cowles Bog(w) Maple Forest Corridor
Species M 0 M 0 L 0 M 0 M 0
Short-tailea -“hrew 0.3 0.3 0.7 3.0 0.3 7.3
Masked shrew 0.3
Eastern chipmunk 0.3 v 0 0.3 1.7 0.3
Southern flying squirrel 0.3
Red squirrel 0.3 1.0
Wh ce-footed mouse 0.7 1.3 0.3 1.3 2.3 67 1.7
Meadow vole 1.7 0.7 3.0
Meadow jumping mouse 1.3 0.3 3
Number/100 trapnight U 4.0 0 1.9 1.6 2.6 2.3 12.4 1.6 14.6
Number of species 0 4 0 3 3 4 1 4 4 5
Total species B 3 K 6

Number or Signes (x) of Mammals Reported from Eight Sampling Locations
at the Bailly Study Area, May ‘M), July (J), October (0), 1978

Table 1.3-2

Beachgrass Foredune

Species M J 0 ™M Jg o0
Opossum X X x X x x
Eastern mole
Eastern cottontail rabbit X X X
Eastern chipmunk
Woodchuck
Fox squirrel
Red sauirrel
Muskrat
Striped skunk 1
Raccoon X X X X X x
Long-taiied weasel*
White-tailed deer X X R X x =
No. of Species 3 4 4 35 4

...

Sampling Location

Immature Cowles Bog
Oak Forest {Wooded)
d 0 M J
x x X x X
x x x
x x
4 ) 3 27 1w 1w
X A x
1 1 8 2 3
2 i 2 V2
X X x X 2 2
x x x x 1 X
6 6 6 7 9 7

L

Cowles Bog Maple Emergent Transmission
(Open) Forest Macrophyte Corridor
M J 0 MJO0O M J O m J 0
x x x x x x X x
X « X X
1 X 1 1
3. &% 2
1 X
] 1
2 2
1 x
X X X X x 1 X x X X
x X x X X x X X x x X
+«+ 6 4 6 5 6 2 3 3 3 3 4

-
Road * i11 just off the immediate study area during July.

POOR ORIGINAL "o
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Figure 1.3-2. Numbers of Mammal Species Encountered on the Bailly Study Area during 1978
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1.3.2 RESULTS AND DISCUSSION ‘

$:3:2:1 Beachgrass Community. The 1978 mammal trapping results in this com-

munity were most comparable to those of 1977, with notable increases in captures
from May to October. No small mammals were captured during May, while at least

one individual of each of four species was captured during October. Results in
other years of the monitoring period also indicate pronounced changes in trap-

ping success and/or fluctuations in small mammal populations from season to sea-
son and year to year. Several factors may be involved. Meadow voles (Microtus
pennsylvanicus) become virtually untrapable during certain months due primarily

to excess food availability (Krebs et al. 1969). Ocher species (e.g., chipmunks)

decrease activity or become dormant during prolonged hot or cold periods (Condrin
1936). The most important factor probably is winter dieoff, attributable to food
scarcity from snow or ice accumulation and expiration due to extreme cold. Com-
pensatory reproductive capabilities in turn enable population increases during
moderate weather and when foods are readily available. Such extreme fluctuations

in small mammal populations are not uncommon (Smith 1966).

Signs were reported for four species of larger mammals along the narrow beach- ‘
grass community during 1978 (Table 1.3-2). All except the eastern cottontail
rabbit (Sylvilagus floridanus) were reported during the three sampling periods.

This community is used extensively by larger mammals as a migration curridor to

and from the Lake Michigan lakefront.

3322 Foredune Community. As in past years, small mammal trapping was not

conducted in the foredune. Five species of mammals, including the only striped

skunk (Mephitis mephitis) sighted on the study area, were reported from this

transitional community in 1978. The striped skunk is predominately carnivorous,
feeding on whatever animal life is most plentiful (Martin et al. 1951); eggs of

ground-nesting birds are a favorite food.

1.3.2.3 Immature Oak Forest. Three species of small mammals were captured

during 1978 in this locale (Table 1.3-1). Captures per 100 trap-nights were
lower (1.9) than those of 1977 (5.6). The reduced number of captures in lake-
front locales, possibly reflecting low population levels, was believed to be

caused by the extreme weather conditions during winter 1977-78. .

579114

1-28 sclience sevices division



¥

The eastern chipmunk (Tamias striatus) was the most commonly sighted species

. during 1978 in the immature oak forest (Table 1.3-2). Fox squirreis (Sciurus
niger), the most abundant tree squirrel throughout Indiana (Muniford 1969),

were sighted during May and October, as were red squirrels (Tamiasciurus hud-

sonicus). The red squirrel, unlike the fox squirrel, is distributed in suit-

able habitat only in the northern third of Indiana (Mumford 1969). Tracks were

reported for the raccoon (Procyon loter), opossum (Didelphis marsupialis), and

white-tailed deer (Odocoileus virginianus) during each sampling period.

o3 2o h Cowles Bog (Wooded). Live-trapping in the wooded bog in 1978 pro-

duced five species of small mammals (Table 1.3-1). The white-footed mouse

(Peromyscus leucopus) and eastern chipmunk, both common woodland inhabitants,

were taken during May and October, while the others were captured in only one

period. The southern flying squirrel (Glaucomy volans) captured during May in

the wooded bog was the only 1978 sighting of the species on the study area.

Flying squirrels, although rarely sighted during the day, are probably fairly

abundant in the wooded bog. Mumford (1969) noted that this species is most
’ abundant in mature and over-mature hardwood stands such as those found in the

Indiana State forests.

Two of the trapped mammals and seven others were sighted or reported from tracks
or signs in the wooded bog (Table 1.3-2). Four of these were encountered during
each sampling period. The 12 mammal species reported in this sampling locale

represented two-thirds of those found on the site (Figure 1.3-2).

Gray squirrels (Sciurus carolinensis), seen in past years at least once twice

in Cowles Bog woods, have always been uncommon on the study 2rea. No sightings
were made during 1978, perhaps indicating that the trend of decreasing popula-
tions noted in the northern third of Indiana during the mid-60's (Mumford 1969)

is continuing.

1:3:2:8 Cowles Bog (Open). Six mammal species were reported from the open
bog in 1978 (Table 1.3-2). Two, the eastern cottontail rabbit and woodchuck

(Marmota monax), were sighted, while the others were reported from tracks, scats,

or other visible signs. The dike running along the southern boundary of the open

5792115

‘ bog was the location of many of the observations.
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1:3.2.6 Maple Forest. The white-footed mouse was the only small mammal

captured during May 1978 in the maple forest (Table 1.3-1). October trapping
yielded three additional species, as well as an overall increase of approxi-
mately 10 individuals per 100 trap-nishts. The second highest overall abun-
dance (number per 100 trap-nights) of small mammals on the site occurred in

this locale during October.

Five other species of mammals were sighted or reported by signs or tracks from

the mapie forest (Table 1.3-2); the fox squirrel was the only one sighted.

1.3.2.7 Emergent Macrophyte Community. The muskrat (Ondatra zibethica)

and raccoon were sighted in this locale and tracks of the opossum and white-
tailed deer were observed (Table 1.3-2). Both the raccoon and muskrat are com-
mon inhabitants of the macrophyte community. While the muskrat spends most of
the time in or near water, good raccoon habitat, as noted on the Jasper-Pulaski
Wildlife Area in northern Indiana (Lehman 1977), includes a mixture of timber
and wetlands. Muskrat numbers have declined cn the Bailly Study Area during

the past two years, although there is no apparent reason.

1.3.2.8 Transmission Corridor. The greatest number of small mammal species

captured on the Bailly Study Area during 1978 (6) was taken in this locale (Table

1.3-1). Three species, the short-tailed shrew (Blarina brevicauda), meadow

vole, and meadow jumping mouse (Zapus hudsonicus), were trapped during May and

October. Following trends on the site, each was captured more frequently in
October. Captures of the short-tailed shrew, a v¢ "~ious little species that
consumes approximately its weight in food each day (Barbre 1975), increased
during October (22 captures versus one in May). Those of the meadow vole and
meac umping mouse increased more moderately. Peak population levels, activ-
1ty pe «ds, or trapping susceptibility of the meadow jumping mouse reportedly
are greatest during August (Rybak et al. 1975).

An eastern chipmunk was also captured in this locale during October. Chipmunks
are rarely seen out of nonforested habitat. It is doubtful that the NIPSCo
right-of-way represents a barrier for chipmunks, since right-of-ways as wide

as 100 meters appareutly do not inhibit movements of smaller mammals (e.g.,

white-footed mice and short-tailed shrews)(Schreiber and Graves 1977)1’**!\4-4‘~
Bdeoa D
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‘ Additionally, two chipmunk sightings were recorded along the transmission cor-
ridor during October. Cottontails were observed during May and July, while

surface runways of the eastern mole (Scalopus aquaticus) were distributed along

much of the transmission corridor during all three sampling periods. The east-
ern mole constructs two types of runways, surface (approximately 2 to 5 centi-
meters deep) and underground [approxim .ely 10 to 40 centimeters deep (Harvey
1976)]. Surface runways were visible in other sampling locales on the Bailly

site.

233629 Road Route. The May and July 1978 road route surveys for cottontail
rabbits produced fewer sightings than past surveys, except that of April 1975
(Table 1.3-3). As in past surveys, the majority of the sightings occurred with-

in the first ten stops.

Table 1.3-3

Cottontail Rabbit Sightings along a 22-Mile Road Route
near the Bailly Study Area, 1974-1978

Month of Observation

. Jun Aug Apr  Jul May Jul May  Jul May Jul
Stop 1974 1974 1975 1975 1976 1976 1977 1977 1978 1978
1
2 2
3
A 4 2 3 3 ]
5 1 1 2 6 3 3
6 4 1 2 1 2 7 4 2 2
7 5 2 1 3 3 7 1 1
8 4 1 1 3
9 2 1 1
19 5 1
n 3 1 1 2
12 2 1 2 1 1 3
13 2 1
14 1
15 1
15 3 ] 2
17 i 1 ]
18 1 2 3 1 2 1 2
9 ] ] 1 4 1
20 2 1
21 3
22
Total 24 13 6 19 15 34 18 12 7 7
Observations/Mile y 0.6 0.3 e 0.7 1.5 0.8 0.6 0.4 0.4
. Extreme 1977-78 winter weather conditions may have been responsible for the

noticeable reduction in rabbits, although, as we have reported in the past,
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cottontail population fluctuations are not unusual. Low numbers of cotton-
tails were also reported during 1978 by other investigators using the roadside
survey census method (I1l. Natur. Hist. _urvey 1979),

L2 50 Yearly Comparisons. For the past five years mammal populations on

the Bailly Study Area have been monitored at an approximately equal level of
effort. Some of the more important trends are included in the following dis~-

cussion,

Small mammal populations on the Bailly Study Area generally fluctuate more within
a year than from year to year. October trapping has generally produced greater
catches than May trapping, probably indicating an overall post-winter recovery

of small mammal numbers (populations). Peak populations may occur between May
and October or during late fall (November or early December). It is unlikely

that any small mammal population would peak much later than December.

Both small and larger mammal utilization of the study area appears to have re-
mained fairly constant, except for decreases in muskrat numbers from aquatic
habitat and the apparent absence of gray squirrels from forested habitat. Cot-

tontail rabbit populations also appear to be experiencing a decline.

1.3.2.1% Disease and Parasites. No noteworthy occurrences of diseases were en-

countered during 1978 sampling. A previous report (TI 1975) described sources and

vectors of mammalian disease.

1.4 AVIFAUNA (BIRDS)

1.4.1 INTRODUCTION AND METHODOLOGY. The ubjectives of the avifauna study
have been previously stated, as hiave the methods (TI 1975). Birds were observed
during May, July, and October 1978. Transect counts in sampling locations 1, 3,
4, 5, 6, 8, and along Cowles Bog trail (Figure 1.1-1) were accomplished during
May and October (Tables 1.4-1 through 1.4-4). Roadside surveys (Figure 1.3~1)

for Ring-necked Pheasant (Phasianus colchicus) and Mc ting Dove (Zenaida asacroura)

were run during May and July (Table 1.4-5). Birds inhauit.ng aquatic areas (Fig-
ure 1.4-1) were censused during May and October and the results of these surveys
given in Table 1.4-6. A checklist of all species observed in 1978 and reported

since 1974 and an annotated checklist of 1978 species occurrences on the study

area are presented in Appendix C. 579118
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Table 1.4~1

Numbers of Birds per 1G0 Acres Calculated for the Beachgrass
and Immature Oak Communities on the Bailly Study Area, 1978

Sampling Locations

Beachgrass Immature Oak
May Oct May Oct

Species a* b* a b a b a b
Eastern Phoebe 116
Willow Flycatcher 58
Blue Jay 58 116
Common Crow 116
Gray Catbird 58
Philadelphia Vireo 58
Magnolia Warbler 116
Black-throated Green 58 58

Warbler

Blackburnian Warbler 58
Chestnut-sided Warbler 58
Scarlet Tanager 58
Rose-breasted Grosbeak 58
Dark-eyed Junco 279 116
No. of Species 0 0 1 1 8 5 1 1
Total Species 0 ] N 2
*
Transects.
1.4.2 RESULTS AND DISCUSSION
1:6.2,1 Beachgrass Community. The Dark-eyed Junco (Junco hyemalis) was the

only species reported from transect surveys along the beachgrass community in

1978 (Table 1.4-1). The Barn Swallow (Hirundo rustica) was the only other spe-

cies that occurred commonly in this locale. Both are commonly >bserved over

other open habitats on the Bailly Study Area.

2i6:2.2 Immature Oak Forest Community. Eleven of the 13 species of birds

reported in this community in 1978 were sighted during May and the other 2 were

seen during October. The Blue Jay (Cyanocitta cristata) and Common Crow (Corbus

brachyrhynchos) are considered permanent residents, while the others are seaconal

residents or migrants,

579119
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Large numbers of migrating songbirds (passerines) enter and exit Indiana by

way of the forested communities that border the southern shoreline of Lake
Michigan. Some, as noted by numerous dead birds occasionally found along the
beachfront, expire during the migratory journey. Songbirds generally have a
50 percent chance of surviving one year, with mortality greatest during migra-

tion or periods of severe weather (Robbins 1978).

1i4.2.3 Cowles Bog (Wooded). Transect surveys during May and October 1978

revealed 18 species of birds in the wooded bog (Table 1.4-2). Fifteen species
were sighted during May, and four species were sighted during October, with the
Wood Thrush (Hylocichla mustelina) the species observed during both periods.

Wood Thrushes were abundant in the wooded bog during 1978, as indicated by Cowles
Bog trail data as well (Table 1.4-3). Six species of warblers were sighted dur-

ing May; all are migrants or summer residents.

The diversity of habitat {(dry, wet, open, forested) in a community such as the

wooded bog strongly influences the number of species present (Galli et al. 1976).

Table 1.4-2

Numbers of Birds per 100 Acres Calculated for the Cowles Bog
(Wooded and Open) Community on the Bailly Study Area, 1978

Sampling Locations
owles Bog (Wooded) Cowles Bog (Open
May Oct May Oct
Spes ies 3% | 4 b & b - b

Mallard S %8
wood Duck 58
Red-hesded Woodpecker 58

Blue Jay 116

Black-capped (nickadee 58

Long-billed Marsh Wren 58

Short-billed Marsh Wren 58 116

bray Catbirg LY 8

American Bobin 55

wood Thrysh 114 (7]

Veery 53

Starling 55

Goiden-crowned Kinglet 116

White-eved Yiren 58 L

Miladelphia Yiveo £

dAarbliing ¥ireo R

30 lden-winged Warbler

Yellow-rumped Wardler 5§ 174 174
Yellow wartler 174

Magnolia Karbler 116

Mourning wartler

Canada wWarblier 54

Apwrirer Redstart 58 §

Red-winged Klackbire 116 174 527 178
Common Grackle 290
Brown -headed Cowbird Hi
Arsricarn Goldfinch 48

Dars-eyed Junco 116 54
Suarp "pareow (3

White-throate? Sparruw 58 59

No. of Species B 5] 3 3 4 (3 B 6

L AL S S S 579120
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1.4.2.4 Cowles Bog (Open). Sixteen species of birds were reported along
transects in the open bog during 1978 (Table 1.4-2). Ten species were observed

during May, while seven species were noted during October. The Red-winged Black-

bird (Agelaius phoeniceus) was observed during both months. It was also one of

the most abundant species during May and October. Redwings nested by the hun-
dreds in the cattail marsh in the open bog during May, and roosted by the thou-
sands in the cattails during October. Of the 34 million terrestrial birds that
are estimated to breed in Indiana, nearly 10 percent (3 million) are Red-winged

Blackbirds (Webster 1966).

ki, 2.5 Cowles Bog Trail. The trail through the wooded bog traverses some
of the most productive habitat for wildlife on the Bailly Study Area. The di-
versity of habitat accounts for the species represented. The 1978 May and Oc-
tober surveys along the eight sections of Cowles Bog trail accounted for 36

bird species (Table 1.4-3). Twenty-nine species were sighted during May and

8 species were sighted during October. The Gray Catbird (Dumetella carolinensis)

was observed along all eight tranmsects during May. Other common species in-
cluded the Blue Jay, Wood Thrush, American Redstart (Setophaga ruticilla), and
Red-winged Blackbird. These species were also common along transects in Cowles
Bog (wooded).

1.4.2.6 Maple Forest Community. Twelve bird species, nine during May and

four during October, were observed in the maple forest (Table 1.4-4). The Blue
Jay was sighted during May and October. Birds inhabiting the maple forest were
those typically associated with other forest habitats on the Bailly Study Area.

1:64.2.7 Transmission Corridor. Only six birds were noted in 1978 in this
location, four in May and two in October (Table 1.4-4). Unlike forested habi-

tats on the Bailly Study Area, the transmission corridor contains primarily
grasses and other low herbaceous vegetation, with comparatively little strati-
fication. The lack of significant stratification limits the kind of roosting,

nesting, and other spaces so that fewer species utilize this locale.

1.4.2.8 Road Route Census. The road route census was conducted during May
and July 1978 (Table 1.4-5) along the 22-mile route shown in Figure 1.3-1. The

census is conducted primarily to monitor trends in two of Indiana's important

game birds, the Ring-necked Pheasant and Mourning Dove.
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Table 1.4-3

Numbers of Birds per 100 Acres for Each Transect ulong Cowles Bog Trail
on the Bailly Study Area, May (M) and October (0), 1978

375-Ft Transects
1 2 3 4 5 6 |

9e-1

o !‘u.:.}T

UOIS|AIP S90|AI08 80US|0s

Species

0 M

Mallard

Yellow-billed Cuckoo
Common Nighthawk
Common Flicker
Eastern Kingbird

Blue Jay
White-breasted Nutnatch
Brown Creeper

Tufted Titmouse
Shortbilled Marsh Wren
Gray Catbird

Brown Thrasher
American Robin

Wood Thrush
Swainson's Thrush
Gray-cheeked Thrush
Veery

Ruby-crowned ¥inglet
White-eyed Vireo
Yellow-throated Vireo
Red-dyed Vireo
Warbling Vireo
Magnolia Warbler
Bay-breasted Warbler
Nashville Warbler
Wilson Warbler

Hooded Warbler

Canada Warbler
American Redstart
Red-winged Blackbird
Common Grackle
Brown-headed Cowbird
Scarlet Tanager
Rufous-sided Towhee
White-throated Sparrow
Fox Sparrow

116

116
116

174
58

58
58

116

116
116

232
116

58

116
58

58

116

58

58

58

116

58
116

58

58

58

58
58

116

58

58

116

58

116
58

116
58

58

58

116

58

116
58
58
58

58

116

58
58

58

116

58

58
58

58

58
58

58

116

58
58
58

58
58

58

116

58
58

116
58
58
58

58
58

174
116
58

No. of Species
Total Species (36)

12

14

10

n

13

n
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Table 1.4-4

Numbers of Birds per 100 Acres for the Maple Forest and Transmission Corridor
on the Bailly Study Area, May and October 1978

Maple Forest Transmission Corridor
May October May October
Species a* b* a b a b a b

Mallard 58

Hairy Woodpecker 58

Blue Jay 58 116

Brown Creeper 58

American Robin 58 58

Veery 116

White-eyed Vireo 58

Philadelphia Vireo 58

Blackburnian Warbler 116

Canada Warbler 58

American Redstart 174 58

Red-winged Blackbird 58
Rosebreasted Grosbeak 58

Dark-eyed Junco 58
Field Sparrow 58
Tree Sparrow 58 58
White-throated Sparrow 58

No. of Species 6 4 2 2 3 2 2 0
Total Species 9 4 4 2

*
Transects.

The Ring-necked Pheasant was not observed during May and July along the 22-mile
road route. Pheasants have always been uncommon in the study area, with gener-
ally only one or two sightings per survey. Mourning Dove observations were also
down slightly from past years. Only 2 and 10 sightings were made during May and
July respectively.

The species counted in most numbers during both surveys was the Ring-billed Gull

(Larus delawarensis). Gulls and other shore and wading birds congregate on the

lake and beach near the Bailly discharge canal, which is near one of the stops

on the road route.

The most frequently sighted species during May was the Common Grackle (Quiscalus
quiscula), observed on 18 stops. The Mourning Dove was the most frequently
sighted species during July.

1-37 979123 science services division



Table 1.4-5
Number of Observations and Number of Stops Recorded for Each Species along the .
22-Mile Road Route Conducted in the Vicinity of Bailly Study Area, 1978

May July
No. of Stops No. of Stops
Species Observations Observed Observations Observed

Great Blue Heron ] 1 2 2
American Kestrel 2 2
Least Sandpiper 1 1
Killdeer 2 2

Herring Gull 15 1 18 1
Ring-Billed Gull 185 2 123 ]
Bonaparte's Gull 6 ]

Ruddy Turnstone 14 1

Rock Dove 4 2
Mourning Dove* 2 2 10 7
Yellow-billed Cuckoo 1 1

Chimney Swift 2 ] ? 1
Belted Kingfisher 1 ]

Common Flicker 3 3 5 3

Red-headed Woodpecker 1 ]
Hairy Woodpecker
Downy Woodpecker
Cliff Swallow

Tree Swallow

Barn Swallow

Bank Swallow

Blue Jay

Common Crow

Carolina Wren

Gray Catbird

Brown Thrasher
American Robin

Veery

Starling
Philadelphia Vireo
Red-eyed Vireo
Warbling Vireo
Blackburnian Wa  ar
Yellow Warbler
Canada Warbler
Magnolia Warbler
Common Yellowthroat
American Redstart
House Sparrow
Red-winged Blackbird
Rusty Blackbird
Common Grackle
Brown-headed Cowbird
Cardinal
Rose-breasted Grosbeak ]
Indigo Bunting

American Goldfinch

Rufous-sided Towhee

Chipping Sparrow

Song Sparrow

Tree Sparrow

No. of Species 43 30 I

-
Game species.
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Data collected during 1978 along the road route was similar to past years in

both numbers of species and numbers of individuals observed.

1.4.2.9 Aquatic Sampling Locations. Since May 1977 comparative surveys for

aquatic birds have been made during May and October at 10 aquatic locations
(Figure 1.4-1) on the Bailly Study Area. During each survey, period maximum
counts of aquatic birds are made for each location. Table 1.4-6 presents 1978

aquatic survey data.

Sampling locations with the greatest numbers of species and individuals were
B, C, and J (Table 1.4-6). Ponds B and C were utilized heaviest by waterfowl
during October. The Bailly discharge area (J) contained greater numbers of
shore birds during May, although the difference between May and October usage
was not so great as noted on the ponds. Most of the birds assembled during
May and October were migrants, although small numbers of some of the species
do breed in the area. As many as 100,000 dabbling ducks [e.g., Mallard (Anas
platyrhynchos), Wood Duck (Aix sponsa)] and 75,000 diving ducks [e.g., Ring-

necked Duck (Aythya collaris)] migrate through an area encompassing northcentral
Indiana (Bellrose 1968).

As in past surveys, the Mallard was generally the most frequeni and abundant
waterfowl species sighted on the study area, possibly because Indiana is about
midway betweon the principal breeding and wintering grounds of the species
(Bellrose and Crompton 1970). The Ring-billed Gull was the most abundant spe-
cies counted in 1978, and practically all of these sighted occurred along the
lakefront. A maximum count of 210 individuals was tallied during May surveys,
while a maximum of 51 individuals was observed during October aquatic bird sur-
veys; a greater number (123), however, was observed in the same location during

the October road route survey (Table 1.4-5).

The species of gulls that occur on the Bailly Study Area are primarily fish
eaters and scavengers (Martin el al. 1951). Desirable fish (game species)
constitute a minor part of their diet and the service they render in scavenging

marine and other detritus is considerable.

57‘7/”25
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Figure 1.4-1. Major Aquatic Habitats (A through J) Utilized by Water Birds on the Bailly Study Area, 1978
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Table 1.4-6

Maximum Numbers of Aquatic and Shore Birds Ohserved during Aquatic Bird Surveys
from 10 Sampling Locations on the Bailly Study Area, May (M) and October (0), 1978

Aquatic Sampling Locat.ons

Species M 0 M O M 0 M O M 0 M 0 M_0 M_0 M_0O

Horned Grebe 2
Pied-billed Grebe 3
Double-crested Cormorant
Great 3Tue Heron

Great tgret

Green Heron 2 1 1 7 1
Black-crowned Night Heron 1

Least Bittern 1

Canada Goose 1

Mallard 1 2 2 3 76 2 4 3 9 2 g2 =9
Black Duck 10
Gadwall 13
Pintail 21
Green-winged Teal 39
Blue-winged Teal 12
American Wigeon 56

Northern Shoveler

Wood Duck 7 2
Ring-necked Duck 18

Common Merganser 1

Sora 1

Common Gallinule 2

American Coot 9 20 3 2 4 12 18

Killdeer

Ruddy Turnstone

Herring Gull

Ring-billed qull

Bonaparte's Gull

Common Tern

Belted Kingfisher 2 1 1 2 1

n
-
~n

—

-—

6 20
34 13
210 51
37 3

No. Species (29) 3 9 10 4 5 1 7 2 2




1.8.2:.10 Annual Bird Comparisons (1974-1978). Few changes in species or

numbers bave occurred from the onset of the studies on the Bailly Study Area.

Grebes have occurred in about equal numbers and at the same locations. GCen-
erally, waterfowl numbers and species have fluctuated little, although two
species, the Black Duck (Anas rubripes) and Wood Duck, appear to be decreasing

in numbers slightly. Hawks and owls have never been common on the study area.
Wading birds remained in the reduced state noted during 1977. Numbers of in-

dividuals of commonly sighted passerine species wer. up slightly from 1977 re-

sults.
e AMPHIBTANS AND REPTILES
s % T | INTRODUCTION AND METHODOLOGY. Herpetofauna were sampled during May

and July 1978. Moderate tcmperatures during the May sampling periods accounted
for a substantial amount of chorus activity. The intensity and sampling loca-

tions were identica®! to 1975.

Sampling locaticns (1-8) are noted in Figure 1.1-1. The results of surveys with-
in these locations are reported in Table 1.5-]1 and Appendix D. No attempt was

made to calculate abundanc:, since most sightings ocrurred away from established

transects.
1.3.2 RESULTS AND DISCUSSION
1.5.2.1 Lakefront Communities. The blue racer (Coluber constrictor) was the

only species observed in the three lakefront communities in 1978 (Table 1.5-1).
The large (1 meter) individual observed appeared to be searching for food. Small
mammals, an important item in the diet of larger racers, were scarce in these

communities during May 1978 (see subsection 1.3.2.1).

Le5:2:2 Covles Bog (Wooded). Six species of herpetiles were observed in
the wooded bog, five during May and two during July (Table 1.4-1). Cricket

frogs (Acris crepitans) and gray treefrogs (Hyla versicolor) were abundant, with

chorus activity noted from numerous locations. Most of the gray treefrog calling
came from high in the forest canop . The gray treefrog is the only arboreal am-

phibian in Indiana (Minton 1966).

579128
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Zable 1.5-1

Relative Abundance <f Amphibiars and Reptiles Observed in Eight Sampling Locations
at the Bailly Study Area, May (M) ana July (J), 1978

Sampling Locations*

Cowles Cowles Maple Emergent Transmission
deachgrass Foredune Oak Forest Bog (W) Bog (0) Forest Macrophyte Corridor

Species M J M J M J M _J M J M J M J M J

Amphibians
Red-backed salamander C
American toad U
Cricket frog A A A
Spring peeper A C
Gray treefrog A C
Bull frog C C
Green frog u C U U U
Weod frog C

Reptiles
Painted turtle
Northern water snake c U
Blue racer U
Eastern hognose snake U
tastern garter snake U

Total (13) 1 0 0 5 4 3 5 1

*
A = Numerous individuals observed, C = Several observations, U = Only one or two observations.




Green frogs (Rana clamitans), which were observed during both surveys, appeared .
considerably less abundant in the wooded bog than during past years. This spe-

cies overwinters in the larval stage (tadpoles), transforming into the adult

stage in the spring. Low water levels in the wooded bog, combined with cold

temperatures during winter 1977-78, possibly killed a number of green frog larvae.

s W W Cowles Bog (Open). Large choruses (504 individuals) of cricket frogs

and spring peepers (Hyla cruicifer) were heard in the open bog during May 1978.

A small chorus of gray treefrogs and an occasional green frog were also heard.

Rainfall plays an important roll in anuran emergence and chorus activity. Spe-
cies such as the green frog are capable of emergence during periods of warm
rainfall when air temperatures are as low as 40°F (Martof 1953). It is quite

possible that peak emergence preceded May sampling.

1:5:2.4 Maple Forest. The spring peeper was the only species commonly ob-

served in the maple forest. Peepers become quite obscure when they are not
calling. and although undoubtedly present during July, none were sighted. One .

eastern hognose snake (Heterodon platyrhinos) was observed along the floor of

the maple forest community. The hognose has not been previously reported from

the maple forest; it is also uncommon in other habitats on the site.

2:3.2855 Emergent Macrophyte Community. Three of the five species of herpe-

tiles observed in this sampling location occurred during both May and July
(Table 1.5~1). Cricket frogs were abundunt during May. Painted turtles

(Chrysemys picta) were observed sunning on above-water structures during both

sampling periods. Habitat within the macrophyte community is excellent for
painted turtles since they are quiet water turtles that feed on all sorts of
plant and animal material (Cochran and Goin 1970). The northern water snake

(Natrix sipedon) was another fairly common inhabitant of the macrophyte commun-

ity. This community has through the years produced consistently equal numbers

of species and individuals.

X:5.2.6 Transmission Corridor. The American toad (Bufo americanus) was the

only species encountered along the transmission corridor during 1978. Toads are .
almost exclusively insectivorus, with ants and beetles making up 70 to 80 percent
of their diet (Clark 1974).
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3:5.2.7 Annual Comparisons. The changes in amphibian and reptile popula-

tions on the Bailly Study Area have been generally subtle. Each year there
appear to be fewer individuals of many of the reptile species (especially
snakes and lizards), although few of the reptile species present have ever

been observed to be common.

1.6 INVERTEBRATES

1.6.1 INTRODUCTION AND SAMPLING REGIME. Entomological sampling in 1978

on the Bailly Study Area comprised 26 samples from established vegetative and
aquatic locations and reconnaissance over the entire site, especially to deter-
mine butterfly activity and presence and extent of pest activity. The number of
sumples taken represented the secluded coaplement: sweepnet and litter samples
from locations 1, 2, 3, 4A, 4B, 6, and 8; dipnet samples from locations 2, 4B,

5, 6, 7, and 8; and lighttrap samples from 1, 2, 3, 4B, 6, and 8 (Figure 1.1-1).
Sampling methods are described in the Standard Operating Procedure for the Northern
Indiana Public Service Company's Bailly Station Nuclear 1 (TI 1978) and the 1974-
1975 annual report (TI 1975).

Sampling conditions on the study area in general were good. Two aquatic loca-
tions not sampled during the previous summer, 2 and 4B, again contained suffic-
ient water for sampling. The level of standing water in location 4B, the wet
woods of Cowles Bog, is maintained naturally and typically fluctuates with the
season and amount of precipitation; th: low level of last summer (1977) reflected
the drought conditions prevalent in tie area during spring 1977. The cattail/
shallow pool habitat of location 2, on the other hand, is maintained partially
by drainage shunted into the location. The area was drained in summer 1977 to
allow construction of a fence arcund the Bailly plant, but the viable conditiou
of the vegetation and advanced recovery of the arthropod community a year later
indicated disturbance of the habitat was only temporary and probably did not im-

pact the site's entomological fauna.

Besides the more normal rainfall that preceded 1978 entomological sampling, a
second factor contributing to good sampling conditions was the stability of
atmospheric conditions during the sampling period. Daily temperatures were
more typical of July than during 1977 sampling, when a record low temperature

occurred, and most days were fair rather than cloudy and windy as in 1977. The
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coolest sampling temperatures in 1978 (approximately 14 to 17°C) occurred ‘ ‘
while lighttrapping locations 4B, 6, and 8. These temperatures apparently

affected the activity of some insect groups but apparently not that of moths,
which are captured most effectively at lighttraps.

1.6.2 RESULTS AND DISCUSSION. Entomological taxa identified during .Tuly
1978 sampling on the Bailly site are listed on Table 1.6-1. The number of in-
sect families observed (140) was comparable to those observed in summers of
1975 and 1976 and considerably more (by two dozen) than collected in 1977.
Cemposition and abundance varied somewhat from previous sampling periods, re-
flecting characteristic population fluctuations and emergence patterns. Ento-

mological taxa recorded during the five-year study are in Appendix E.

Five insect families were newly observed on the site in 1978: termites (Isop-
tera:Rhinotermitidae), giant silkworm moths (Lepidoptera:Saturniidae), reticu-
lated beetles (Coleoptera:Cupeidae), velvet ants (Hymenoptera:Mutillidae), and
mydas flies (Diptera:Mydidae).

The termites, which were clustered in the foredune feeding on the vegetation .

sampling plot stakes, were the eastern subterranean termite, Feticulitermes

flavipes. Subterranean species nest in soil and either tunnel to wood or con-
struct earthern tubes to wood not in contact with soil. They are the only kind
of termite likely to be found in the region. Species that attack dry wood such
as furniture and utility poles (drywood and powderpost termites) and those with
need .Jor high moisture content as in tree roots and damp logs (dampwood termites)

are restricted east of the Great Plains to the southern states.

Two giant silkworm moths were observed: the polyphemus moth (Antheraea polyphemus),

a large (125-mm wingspread) vellowish brown moth with an eyespot in each hindwing

and the io moth (Automeris io), a smaller (75-mm wingspread), brighter yellow-

brown species, also with hindwing eyespots. The polyphemus was seen in two loca-

tions: the immature oak community at the lighttrap and the dry woods of Cowles

Bog on leaf litter. The caterpillar of this common species, which ranges to the
westernmost states, feeds on several trees, including oak, hickory, elm, and

birch. The io was swept from vegetation in the maple woods. The io is a common

species also, but it ranges westward only to the Great Plains. The larva, a .

highly spiny green caterpillar, is a general feeder.
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Table 1.6~1

Checklist of Entomological Taxa Collected in the
Bailly Study Area, July 1978
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Table 1.6-1 (Contd)

S — —
Samp)ing Stations
1 P A 4 S [ : 8
Cowles Bog Cowles Bog Dune Maple ! ssission
axa Beachgrass Furedune Ory Woods Wet doods Lrees Woods Pongd 8 Corrid.r
Homoptera Comtd
Empoasca +p I X .
Frythroneura sp f
lexamis sp % v
Gr ephals '
Gzponana sp 1
ldiocerys sp '
Wacrosteles divisa X X
i
t A
Cercopidae (spittiebugs ] 1 1 X X
Delphacidae (delphacid planthappers X X ]
Eixttdae (cintig planthoppers i
Achi) tdae (achilid planthoppers) 1 1 A
Acanaloniidae (acsnaloniia planthoppers X
Psyilidae (jumping plantlice 1 X
Aphididae (aphids’ ] X i
Coleopters (bestles)
upedidae (recticulated heetlss
Cupes concelor
Cicinde!Tidae Ttiger deetle) i
Cicipdella dorsalls '
CicindelYs sexguitata '
Carabldas [ground beetles) X L
Lema pumils
Flatynus o i
Frerostichus s¢ 1
Yackys sp X
HalipTidae (craw!ing water beetly
Hallpiys sp X i
Dyliscldae |(predaceous diving beelle
Byl ani e S X X X
X
1 X
X
Hydrophilidae (water sc//mnger beetles
Berosus p ]
WeTophorus ¢
n].’ivni\;u'. 5 L]
Hydrochara obtusats ]
Paracymus 1p i X
Tro 5{::7“.'. % i X
i ¢
StaphyT nidae (rove beetles A ] I 1 X
{onostmus S X
f4‘.9ri, T X
Pri1 1 Tdse (faatherwinged beetlas
Prinelia 3p X ]
Peelaphidae (shortwinged 12 beetles
Cantharidae (soidier beetles i
Cantharis rectus t k
Lamg iridae (flreflies
Ellyehnta corrusce i
PhotTnus so '
lerTdae Tehetkered beetlas
Phyl lobgenut ;dl"f:q'\ﬂ",
frateridae (cTick beeiles)
Hemicrepidus s z ¥
[Tmonius Tnterstitialis X
Suprest Idee [metal11: woodborers)
Romasodery pulchella X
welodidae Tmarss bestTes
¢ t I 1
8 X
¥ i
Phatacridae (shining fungus beetles
Dlibrus sp X
NitTduTTdae (sap beeties
Brachypterys w 1 f
L diidae Tminute brown scavenger beetles
[ aria sp X
-otyl1dae Ipleasing fungus beetles)
Megalodace ciata
[n'\f"r" dae [Yady beotles
Coleomegitla fusc)) " X X
~.¥“”"‘§‘ snagu fnea '
Hippodan|s (L‘f\vt"#ﬁa X
Hlppodamia g‘o- Talls X
Hippodamia tridec Impunctata X
ﬁirfnﬁ:?\ unduTata i %
AnthicTdae TantYile Tlower beetles)
Notoxus sp X
Euglenidas (antiihe 1esf beetles)
fmelings wp ¥
PedTTTder (false antlthe flower beetles) 1 ¥
Mordellidas {(*umbling ¢lower beetles)
Novrde! la spp | '
AlVecuTldae (conbelswed beeties)
|

Hymerorus sp
Tsomers serices
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Table 1.6~1 (Contd)

B ——
Sempling Stations
1 2 3 7 a8 A B 4
immature Cowles Bog Cowles Bog nes  Maple Transmission
Taza Beachgrass Foredune Gas Dry Woods Wet Woods Creek wWoods Pong A Corridor
Coleopters [Contd)
Tenebriontdee (dark!ing bestles) 1
Uloma imbertis X
l,:gnws saperdigides ¥ X
Mo landryTdae [False drak)ing beetles

'-11:0'1 59 i i X
Scarabeidae (scarabs)

;! unius spo

w
«
-
GJ
S
.E
<
“
-

ophaga i
Cer nﬁ. [longhorned beeties
Psenocerus supernotatus X
Chr {Teaf beetTes) %

&
Titts tnsequalis '

C?ptm_ry_'uus p £
Biachu: sp X
0TbelTa sp %
Blsanycha sp X
Lema colTaris X
ta sp i i
Pachybrachis sp X
AnthrTtTdae Tungus weevils ¥
Curculionigae (weevils A ¥ i ] % f i X i
Apion sp 1
alendra <p ¥
ScoTytidae (hark besties) i
Neuroptera (antlions, dohsonfliss, et
Corydalidae (dobsonfiiys, fisnflies 1 i X
Chrysopidae (green lacewings 1 i ' X
Hemerobiidee (brown Tacewings) X X
Myrmeleontidae (ant)ions) X 1
Mecoptery [scorpionflies)
Bittacidae /hanging¥lies)
Bittacus sp X
Trichopters (caddisflies)
Phi ganeidse
Banksiolas selina X
8Tigostomis sp. X
L tmneph il 1dae f
l:kr\g;mn W ¥
Lepidoptera Thutterf)ies, moths
Paptltonidae (swsllowtai]l butterfiies)
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One of the five known species of reticulated beetles in eastern United States,

Cupes concolor, was observed in the immature oak forest at the lighttrap. This

primitive beetle is dark-colored, elongate (7 mm), and irregularly sculptured

on the surface. Reticulated beetles are little collected, although perhaps not
because of rarity but because their habitats are overlooked (Arnett 1968). The
larvae are woodborers in pine and ovak and the adults often remain under bark or

in wood 2s well.

Velvet ants are actually wasps with a common name that describes the females,
which are wingless and antlike and covered with a dense pubescence (Borror

et al. 1976). The group is large — about 470 North American species, mostly
distributed in the south and west and primarily in dry habitats. Appropriately,
the single individual observed on the site was in the beachgrass sampling loca-
tion. Most species are external parasites of tbe larvae and pupae of various

bees and wasps; others attack certain beetles and flies.

The mydas fly observed on the site was Mydas clavatus, a widespread species in

the United States. A single individual was observed on the sand along the beach-
grass-beach interface. Mydas flies are large (about 25 mm) black species, some-
times with a distinct orange-gold second abdominal segment. Both larvae and
adults of this group apparently are predaceous, although little is known about
their prey. The larvae live in decaying wood, perhaps feeding on beetle larvae
(Peterson 1960).

Butterfly activity in July 1978 was good as in previous summers and comprised
essentially the same species in the same locations. The imported cabbageworm

(Pieris rapae) was observed most commonly in open areas (beachgrass, foredune,

arnd transmission locations), as was the common sulfur (Colias philodice) and

monarch (Danaus plexippus). The open-wooded areas harbored satyrs, blues, and
hairstreaks particularly, while the several species of brushfooted butterflies
ohserved appeared evenly distributed among the wooded and wood/field ecotonal

ar2as. The most commonly observed blue was the spring azure (Lycaenopsis giolus),

found in Cowles Bog (wooded) areas; the most common satyr was the eyed brown

(Lethe eurydice), which was active in the dry woods of Cowles Bog and along the

maple forest/transmission corridor edge; and the most frequently sighted brush-

footed species was the great spangled frittilary (Speveria cybele) found in the

dry woods of Cowles Bog and along the foredune.

X b
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Hairstreaks, represented by the hickory hairstreak (Satyrium caryaevorous),

were observed for the first time on the site and were especially abundant in
the interdunal areas. Hairstreaks are medium-sized species (about 25-mm wing-
spread), often bluish or brownish in color and generally characterized by a
hair-like tail on each hindwing and narrow bands on the undersides of both
pairs of wings. Larvae of the hickory hairstreak apparently feed on hickory,
black ash, and hawthorn (Erlich and Erlich 1961), of which the latter is the
likely host on the site.

The other obvious variation in the abundance of butterflies in 1978 compared
with 1977 was the prominence of the imported cabbageworm again rather than its

congenor, the southern cabbageworm (Pieris protodice). As indicated in the 1977-

1978 annual report (TI 1978), the southern cabbageworm, recorded then for the
first time on the site, was considerably more abundant in July 1977 than the
imported cabbageworm. Although the July 1977 sampling period undoubtedly coin-
cided with an emergence of the protodice summer brood, while the other July
sampling periods did not, the consistent presence and general abundance of
rapae indicate it probably is the more established and abundant species on

the site.

Pest activity during the 1978 sampling period was limited to biting insects —
deer flies and mosquitoes. Tent caterpillars that had occupied black cherry

at the southern edge of the maple woods were not observed in 1978. Their ab-
sence, although possibly caused by a cyclic population decline (the number of
webs noted iu 1977 was less than in 1975 and 1976), could have been linked to

the removal of several trees from the location.

1.6.2.1 Beachgrass Community. Both the number and composition of insect
families collected from the beachgrass location in July 1978 were essentially
comparable to those of past July sampling periods. As in 1976, delphacid plant-
hoppers were the most abundant group in the sweepnet sample. They were col-
lected in fewer numbers in sweepnet samples from other locations (foredune and
transmission corridor in 1978), as has been the trend in past years. These
collections and those of previous years indicate planthoppers are found over

the site in suitable herbaceous habitats but apparently are most abundant on

the beachgrass vegetation.

S79108
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Other prominent insect groups in the 1978 beachgrass sweepnet sample were leaf-
hoppers, longlegged flies, midges, and false antlike flower beetles. The bee-
tles, wnich were collected also from the foredune, and in the past were collected
from these locations and the transmission corridor as well, have not been ob-
served previously in such abundance. Apparently they inhabit all nonwoody loca-
tions on the site but are most abundant in the beachgrass/foredune area. Food
habits of these dark, 5~ to 12-mm cylindrical beetles are unknown, but sandy
areas, including dunes, are reported habitats (Arnett 1968). Their attraction

to light, as exhibited at the beachgrass and foredune lighttraps, also is re-
ported.

Of the other prominent insect groups in the 1978 beachgrass sweeonet sample,

only leafhoppers seem to be more abundant in the beachgrass arec than in other
sampling locations. They generally are represented there by fewer species, how-
ever, as might be expected in a monoculture-like habitat. In the adjac:nt fore-
dune area, where vegetation is more diverse, the abundance of the group ir some-
what less but more species are represented; similar numbers of species have been
observed in the other sampling locations but abundance is less than in either the
beachgrass or the foredune. The most frequently collected species in the beach-

grass area is Macrosteles divisa, a small (about 4 mm) greenish yellow and black

leafhopper that is common throughout the Unitzd States (Delong 1948).

Longlegged flies consistently are a prominent component of the beachgrass insect
fauna and that of all other sampling locations except perhaps the transmission
corridor, where they have been collected somewhat less frequently. As with the
plart-feeding leafhoppers, more species of these predaceous flies occur in sam-
pling locations with greater varieties of vegetation. Although too .ittle is
known of these species' precise feeding habits to implicate prey specificity

as the only factor in such distribution, the greater variety of prey associated
with the more diverse vegetation could be an influence. The prominence of the
group on the site as a whole probably is related to the extent and distribution
of water, since the group generally is adapted to moist and wet habitats (Curran
1934; Cole 1969).

The most abundant groups in the 1978 beachgrass lighttrap sample were midges,
as expected, and formicine ants. Formicine ants have been collected at least

once at all other lighttrap locations in the past, but abundance similar to
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that at the beachgrass, foredune, and immature oak forest 1978 lighttraps has
not been noted. This species, whose winged forms seem to be strongly attracted
to light, apparently was nesting on the beach side of the site since none was noted

at lighttraps beyond the interdunal areas.

A conspicuous component of the lighttrap sample was a number of scarab beetlies
in the genus Ataenius. These small (3 to 5 mm), were observed in gimilar abun-
dance in summer 1974. They likely occur over the site, although none has been
collected from the immature oak and maple forests, but, like most of the groups
just mentioned, appear to be most abundant in the beachgrass area. The 1978
beachgrass lighttrap also attracted more May beetles (Phyllophaga spp.) than
other lighttraps. These large (15 to 20 mm), light-attracted species are her-
bivorous scarabs. They are consistently observed at lighttraps over the site
although rarely in large numbers. As mentioned previously, their larvae (white
grubs) are associated with roots of grasses, particularly lawn varieties, so
that populations in residential areas may be largzer than those of areas similar

to the Bailly site.

Significantly more spiders were collected from the beachgrass in the 1978 sample.
More than half of them were long-jawed spiders, a group frequently inhabiting
fields or meadows adjacent to water. Arthropods extracted from the litter and

soil sample were, as usual, comparatively few in number.

The robber fly Efferia albibaris was again observed on the Lake Michigan beach

but not in abundance. Insect presence on the beach comparable to the clusters

of western corn rootworms and convergent lady beetles of 1977 and blow fly lar-
vae of 1976 was not observed in 1978. An increase in western corn rootworm abun-
dance apparently was typical in the northern one-fourth of Indiana at that time
(Meyer 1977). The blow fly larvae, as reported, were associated with beached
decaying fish, which were fewer in number during 1978 sampling.

e Foredune Community. The sweepnet sample from the foredune contained

the greatest number of insect families in the 1978 samples. In the past, this
number generally has been second highest, surpassed by tha“ collected from vege-
tation in the transmission corridor. Both the foredune and transmission corridor

contain a variety of grasses, forbs, and low shrubs, and since sweepnet samples
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primarily reflect insect habitation in the herbaceous stratum, somewhat larger
numbers of insect families in these samples might be expected. The smaller

variety collected from the transmission corridor vegetation in 1978 quite pos~-

sibly was related to herbicide usage, as discussed in subsection 1.6.2.8.

Five insect groups were represented by 20 or more individuals in the sweepnet
sample: midges, muscid flies, leafhoppers, aphids, and longlegged flies. The

abundance of muscid flies, most frequently the horse fly (Musca domestica),

geaerally is greatest in the foredune and transmission corridor, although they
occur over the site. Aphids, which often cluster tu suck fluids from plant
stems and leaves, also occur over the site; they have been collected in com~

paratively large numbers from all sampling locations except the beachgrass.

As in previous sampling periods, a variety of beetles was included in the fore-
dune sweepnet sample. Most are general feeders that may be found on a number

of different plants, while a few are either host-specific or at least show some
host preference. Lema collaris, collected consistently here and from the trans-
mission corridor, is a leaf beetle particularly associated with spiderwort. Two
beetles newly recorded from the foredune were Xylopinus saperdiodes, a medium-

sized (12 to 16 millimeter) black darkling beetle that lives under oak bark,

and Psenocerus supernotatus, a small (approximately 5 millimeter) long-horned

beetle that breeds in a variety of trees and shrubs (Knull 1946), of which only

sumac (Rhus aromatica) is recorded in the location. Xylopinus also is recorded

from the adjacent immature oak forest.

Most of the abundant groups at the 1978 foredune lighttrap were the same as
those at the beachgrass lighttrap: midges, Ataenius, formicine ants, and mos-
quitoes. Next to _he scarabs, the most common beetle groups at the trap were
combclawed beetles and marsh beetles. Combclawed beetles, which have been col-
lected previously in the foredune, immature oak forest, and the dry woods of
Cowles Bog, also were collected again in the immature oak forest. One species,
Hymenorus niger, collected only in the foredune, was newly recorded on the site;
it is an elongate small (6 mm) blackish, pubescent beetle typically found on
dead branches of oak (Dillon and Dillon 1961).
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Marsh beetles were collected in nearly all locations where they had been re-
corded previously, indicating a consistent distribution over the site. Three

genera, Prionocyphon, Cyphon, and Scrites, werc present and, as in the past,

the latter was most abundant in the foredune and Cyphon most abundant in the
wet woods of Cowles Bog; Prioncyohon, recorded from the beachgrass and wooded
area of Cowles Bog, is more abundant in the bog. Another gerus, Elodes, was
collected previously in the bog, indicating this likely habitat probably sup-
ports the greatest diversity of these minute (.-3 mm), oval to round, brownish

to black beetles. A single individual of Megalodacne fasciata represented the

first observation of the species on the site and only the second observation of
a pleasing fungus beetle. Despite a large size (approximately 12 millimeters)
and colorful appearance (black and red), this species is rarely seen since it

inhabits decaying wood and other fungus-rich habitats.

Litter from the foredune contained only a few more individuals than that from
the beachgrass and fewer groups. The groups were rove beetles, isotomid spring-
tails, ants, and soil mites. The foredune litter and soil sample, with one ex-
ception (TI 1977), has contained greater numbers of individuals than that from
the beachgrass and fewer than those from other sampling locations. It generally
also contains a somewhat greater variety of taxa than found in the beachgrass
sample. Apparently the combined litter and soil stratification is less complex

in the beachgrass and foredunes than in other sampling locations on the site.

As mentioned previously, a new small pool formed next to the cattail area at
the base of the foredune inside the Bailly site fence. Many of the same taxa
collected from the old pool were present in 1978 although orly toad bugs and
soldier fly larvae were seen there last year following drainage of the area.

One o. the abundant taxa was the water scavenger beetle Tropisternus lateralis.

The only other beetle collected, Hydrochara obtusata, also a hydrophilid, was

not abundant. Predaceous diving beetles were notably absent since this area
previously produced the only significant populations of Laccophilus spp. on the
site. Also absent were water scorpions, although these species also were not
collected in other known habitats on the site. Other hemipteran groups, water
boatmen, backswimmers, water treaders, and water striders were present as pefore.

The most abundant odonates in the sample were coenagrionid damselflies.

579142
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1.6.2.3 Immature Oak Forest Community. Midges were by far the most abundant

group in the 1978 sweepnet sample from these woods. Ants were the second most
abundant group, followed by dance flies, spittlebugs, and spiders. Most of the

other 35 groups were not abundant, represented by fewer than 5 individuals.

The abundance of midges, ants, and spittlebugs in unaerstory vegetation in the
immature oak forest is documented by past samples, in which one or more has

been either the most abundant or second or third most abundant group. Daice
flies or other dipteran groups comprising generally minute species associated
with decaying materials consistentiy are a significant component of the sweep-
net sample. Apparently dance flies are predators or scavengers in such communi-
ties (Borror et al. 1976); they are so-named because the adults sometimes swarr,

flying in up and down movements.

Several Cosmopepla bimaculata, mostly larvae, were again swept from this loca-~
tion. This small (approximately 6 millimeter) black and red stink bug has been

consistently present in the oak forest and once was recorded from the maple for-
est. Like most stink bugs, it is herbivorous and apparently is a general feeder
that will utilize oak as well as several other trees (Furth 1974).

The lighttrap (and the trappers) in this woods attracted an abundance of mos-
quitoes as had occurred under suitable weather conditions in past summers.

Midges, of course, were abundant, as were formicine ants.

Two moths associated with oak were identified at the light'rap: Herculia himon-

ialis, a pyralid moth, and Phosphila miseliodes, a noctuid; tlie latter is as-

sociated with Smilax also. Both species are widespread and common in eastern
and most western United States. The most abundant moth at the trap was the

noctuid Epizeuxis aemula, a species associated with fallen leaves; it also is

common and distributed over most of this country. None of these moths was

identified at other sampling locations.

Litter and soil from the oak forest contained the single shortwinged mold beetle
observed on the site in 1978. This group of minute (less than 3 mm) beetles has
been observed in all wooded sampling locations on the site and is apparently re-
stricted td these habitats. These species apparently feed on mites (Dillon and
Dillon 1961).

S28448
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Also present in the oak forest litter were larvae of case-bearing leaf beetles,
likely a species of Chalmisus, which has been observed in the location in the .
adult stage. Other groups included pseudoscorpions and millipedes. The same
millipedes were found in all wooded sampling locations in 1978. Previously
this group, which generally inhabits damp places, was recorded only from the
maple forest. Pseudoscorpions have been recorded from each wooded location at

least once in the past, and this year were observed again in all but the maple

woods.

1.6.2.4 Cowles Bog {Wooded).

1.6.2.4.1 Dry. The sweepnet sample from the high side of Cowles Bog woods
contained the greatest number of individuals of the 1978 sweepnet samples.
Midges, mosquitoes, biting midges, and ants were the most abundant groups,

each represented by more than 25 individuals. Among the next most numerous
individuals were crane flies, phantom midges, longlegged flies, and darkwinged
fungus gnats. The most abundant beetle, as in the past, was the soldier beetle

Cantharis rectus. Ichneumons were, next t» ants, the most abundant of several

hymenopteran groups in the sample. ’

These observations generally were consistent with those of other summer sampling
periods, with the exception of spittlebugs not being among the most abundant
groups. Several spittlebugs were in the sample, however, and once again their
presence over the site was documenced by capture in all sweepnet samples except
that from the beachgrass. They consistently are most abundant in samples from
wooded areas, and for the first time were twice as numerous in the maple woods
sample, indicating a prevalence in wooded habitats on the site and approximately

equal abundance in each locations.

The litter and soil sample from the dry woods also contained the greatest number
of individuals of that sampling category. Among the groups present were pseudo-
scorpions, millipedes, rove beetles, featherwinged beetles, and a proturan. Rove
beetles, as usual, were collected over the site, and featherwinged beetles again
were collected only in the wet and dry woods of Cowles Bog. The proturan repre-
sented only the second observation of the group on the site. These obscure spe-

cles are infrequently collected and apparently rare as well (Borror and White '

1970). 979144
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1.6.2.4,2 Wet. The sweepnet sample from the lower part of Cowles Bog woods
contained as many midges as that from the dry woods. The only other group of

similar abundance was aphi?: Of somewhat lesser prominence were mosquitoes,
dance flies, and lone? « flies. Among the Arachnida in the sample, spiders
and harvestme.. ©« +yually represented, whereas the general ratio in other

sweepnet samples was 2 spiders to one harveetman. In the past, harvestmen have
been collected in most numbers from here and the maple forest, possibly indi-
cating a preference for moist woodland habitats. The dipnet sample from the

wet woods contained only midges in abundance. Typical of past sampling periods,
the midge numbers were greater than collected from other aquatic habitats. The
other taxa in the sample were mosquitoes, predaceous diving beetles, scuds, fish-

flies, and water boatmen — each represented by either one or two individuals.

As mentioned previously, lighttrap activity in this location was affected by
coolness. Among the comparatively few individuals attracted to the trap were
mosquitoes and midges in greatest numbers and single representatives of gall
midges, crane flies, and longlegged flies. Several moths were attracted to

the light; the most abundant was the grapevine looper, Lygris diversilineata,

a consistent visitor to lighttraps in this location. The cool temperatures
during both the 1977 and 1978 lighttrapping in this location appear to be the
only reason for fewer observations in those years than in the three previous
years. Arthropods in the litter and soil sample from the wet woods were simi-
lar to those collected in past samples, including featherwinged beetles, as

mentioned above.

The deer fly Chrysops vitattus was again abundant on the Cowles Bog trail. It

seemed to exhibit greatest activity patterns during cloud cover and/or high rela-
tive humidity.

1:8+2:5 Dunes Creek. A variety of aquatic beetles was in the 1978 dipnet
sample from Dunes Creek. The most abundant, as usual, was the predaceous div-

ing beetle, Hydroporus consimilus. Hydroporus niger was also present again,

along with Hygrotus sp., the hydrophilids Paracymus and Helophorus, and the

crawling water beetle, Haliplus. Several fishfly larvae and water boatmen were
in the sample as well as a single backswimmer and giant water bug. As usual,
the sample contained phantom crane fly larvae, but their abundance was greater

than observed previously.
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Dragonfly and damselfly larvae, although never abundant in Dunes Creek samples, .
have not been collected during the past two years. These groups also are col-
lected infrequently from the aquatic sampling location in Cowles Bog, but are
well represerited in the _hree other aquatic locations. The single whirligig
beetle noted here in 1976, along with the individual collected at the same time
in the foredune pool, represented the only observations of this group in sampling
locations. The greatest number of whirligigs noted during the monitoring period

was in 1975 in one of the ash settling ponds along the NIPSCo access road.

Apparently the group is not established in most, if any, of the site's water bodies.

1.6.2.6 Maple Woods. The 1978 sweepnet sample from the maple woods contained
the fewest insect families as well as comparatively few individuals. Spitilebugs
and mosquitoes, equally represented, were the only abundant groups present and
leaflioppers were the only other group represented by more than 10 individuals.
Among other taxa present, and typically so, were scorpionflies, leaf beetles,
click beetles, and lauxaniid flies.

In addition to the perennially abundant scuds, the dipnet sample from the small .
maple woods tributary to Dunes Creek contained water striders, midges, and a

phryganeid caddisfly. The caddisfly, Oligostomis ocelligera, lives in long

cases constructed of narrow strips of leaf arranged in a spiral. This species
in one of the few phryganeids that live only in lotic waters; it probably is
restricted on the site to this tributary since the other water bodies, including

Dunes Creek, are either ponds or slow streams.

Conspicuous among the comparatively few individuals appearing at the maple woods
lighttrap were the grapevine looper, apparently a common species in all wooded

habitats on the site, and another geometrid moth, Scopula imboundata. The lat-

ter, a common eastern species, is a general feeder often assoicated with cherry
(Forbes 1948), which is an important plant in the maple woods. Other prominent

groups at the lighttrap were midges, mosquitoes, phantom midges, and gall midges.

The litter and soil sample, like that from the foredune, contained comparatively
few individuals. The primary difference in comparative numbers of individuals
in this and most instances is the difference in numbers of mites, especially

soil mites. Among the groups represented in the sample were miliipedes, ground .

£
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1.6.2.7 Emergent Macrophyte - Pond B. As in 1977, caenid mayflies were the

most abundant group in the dipnet sample from this location. Late instars of
the aeshnid dragonfly Anax junius were collected for the third consecutive year.
Numbers of early instar aeshnid dragonflies were not observed as in 1977, al-
though eggs could well have been present during this somewhat earlier sampling
period. Coenagrionid damselflies were again abundant in the sample as were
midzes. Aquatic pyralid moths, typically present in the pond, were collected
in greater numbers than previously. One group, snipe flies, which comprises

a few aquatic species, was newly recorded from the habitat.

1.6.2.8 Transmission Corridor. The variety of taxa observed in the 1978

sweepnet samples from the transmission corridor was approximately equivalent
to that observed in 1977 and did not approach the greater numbers recorded in
1976 and 1975 as did those of most other sampling locations. This likely was
caused by additional herbicide usage along the traasmission/railway right of
way (see subsection 1.2.4), although, of course, the sampling regime does not

permit that conclusion.

As in May 1975 and July 1976, the seed bug Ischnodemus falicus was the most

abundant insect in the sweepnet sample. The plant bug, Trigonotylus tarsaiis,

which was considerably more abundant than I. falicus in the 1977 sample, was
nearly as abundant as the seed bug in this sample. A congenor of tacsalis,

T. ruficornis, was present in fewer numbers as in 1977. Aphids, jumping plant-
lice, anthomyzid flies, and chloropid flies were the other insect groups prom-

inent in the sample. These groups also are typically associated with the habitat.

The dipnet sample from the channel adjacent to part of the transmission corridor
showed little variation from previous samples. It contained predaceous diving
beetles, caenid mayflies, midges, and aquatic mites in abundance. Crawling
water beetles, pleid water bugs. and water striders also were prominent com-
ponents of the sample. Present in 1ew numbers, as before, were water scavenger
beetles, libellulid dragonflies, and coenagrionid damselflies. A single lim-
nephilid caddisfly was collected.

The number of soil and litter inhabitants extracted from the ground sample was
not equivalent to those of 1976 and 1977 samples but this was a general observa-

tion among the 1978 samples. The groups extracted were typical and, as mentioned
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previously, except for soil mites, were present in approximately equivalent ‘

numbers. Ground beetle larvae were again more abunsant in this ground sample

than others.
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SECTION 2
AYUATTC FECOLOGY

2.0 INTRODUCTION AND STATUS

Sampling during the 1978-79 sampling year (April 1978-March 1979) was scheduled
for April, June, August, and November 1978 and January 1979 at the stations shown
in Figure 2.0-1 and as scheduled in Table 2.0-1. Samples were collected on the

dates and by the personnel shown in Table 2.0-2.

[+] 1 .‘\l
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*Station 22 is a "floating" station lo.ated on the plume center line,
1,00C feet from the discharge.

Figure 2.0-1. Aquatic Sampling Stations in Vicinity of NIPSCo
Bailly Nuclear-1 Plant Site (Bailly Study Area)
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Table 2.0-1

Aquatic Ecology Sampling Frequency, NIPSCo Bailly Study Area, April 1978-March 1¢ -

1978 1979
Parameter Sampling Stations Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

Phytoplankton

Identification, enumeration 1-10, 17-21 X X X X

Productivity 1-10, 17-2] X X X X

Chlorophyll a 1-10, 17-21 X X X X
Zooplankton

Identification, enumeration 1-10, 17-21 X X X X
Periphyton

Identification, enumeration 1,10,11,12,25,17,19,21 X X X X

Chlorophyll a 1,10,11,12,25,17,19,21 X X X X
Benthos 1-10, 17-21 X X X X
Fish 14111 netting) 4,7 X X X X
Fish (beach seining) 23,24,25 X X X X
Fish (electrofishing) 18 X X

Fish food habits
Ichthyoplankton

Water quality
General water quality
Aquatic nutrients
Trace elements
Indicators of industrial and
organic contamination
Sediments, trace elements

Sediments, particle sizing

Aquatic macrophytes

4,7,23,24,25
1-10*

1-22

1-22

13-21

13-21

13-20

1-10, 17-21
17-21

300 fish per year =————————a=

X

B

+

> € <

L x

X X

X X

X X

X X

X X X
X

-
1-10 with zooplankton; 4 and 7 also collected with pump.

ok
With zooplankton hauls.
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‘ Table 2.0—2
Scheduled Dates and Purposes of All Aquatic Field Trips
Date Personnel Parameters Sampled
April 10-23 1978 Paul Meier Phytoplankton, zooplankton,

June 12-18 1978

August 22-26 1978

November 15-27 1978

. January 18 1979

Frank Crawford
Steve DuBois

Frank Crawford
Faul Meier
Dave Schiappa

Frank Crawford
Paul Meier
Steve DuBois
Bill Galloway

Frank Crawford
Sid Soleum
Steve DuBois

Frank Crawford
Glen Rasmussen

periphyton, benthos, fish,
ichthyopiankton, water
quality

Phytoplankton, zooplankton,
periphyton, benthos, fish,
ichthyoplankton, water
quality, aquatic macrophytes

Phytoplankton, zooplankton,
periphyton, benthos, fish,
ichthyoplankton, water
quality, sediments

Phytoplankton, zooplankton,
periphyton, benthos, fish,
ichthyoplankton, water
quality, sediments

Sediments for trace element
analysis

579151
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2.1 AQUATIC FLORA .

o S | METHODOLOGY. Duplicate 2-liter samples were collected utilizing

a 6-liter Van Dorn bottle at Lake Michigan stations 1 through 10 and inter-
dunal pond stations 17 through 21 (Figure 2.0-1). Samples were collected
quarterly during the months of April, June, August, and November 1978. All
samples were collected 1 meter below the surface. Prior to sampling, each
2-liter sample container was prepared with 20 milliliters of acid-Lugol's solu-
tion, a narcotizing settling agent. After sampling, each container was supple-
mented with buffered formalin to a final concentration of 4 percent and 3 to 5
drops of liquid detergent to facilitate sedimentation. Before processing, each
sample was allowed to settle for 48 hours, at which point 1800 milliliters of
supernatant was siphoned off with a membrane-covered siphon. The remaining 200
milliliters was spun on a laboratory centrifuge at 2000 rpm for 15 minutes to
furthe. concentrate the organisms. The supernatant was then filtered off and

the "bead" of phytoplankton transferred to 12-dram vials.

In the laboratory, concentrated phytoplankton samples (10 milliliters) were
thoroughly mixed, and three subsamples were placed in Palmer cells. The algae .
in 12 fields (four per subsample) were identified, enumerated, and measured at

400X magnification. In certain instances scarcity of organisms in a sample ne-
cessitated extending the total field count to 24 fields. Biovolume (microliters

per liter) was determined by attributing to the algae geometric shapes best suit-

ing their morphology and calculating their appropriate volumes (Nauwerck 1963;

Rodhe, Vollenweider, and Nauwerck 1958; Strickland 1960). Instead of developing

an average volume/species based on a few representative organisms, dimensions of

each organism enumerated were measured.

Phytoplankton productivity samples were taken at the same locations and at the 7o)

same frequency as samples collected for identification, enumeration, and biovol- 23

ume measurements. Duplicate samples were collecteu from 1 meter below the sur- 5

face at each station using a 6-liter Van Dorn bottle. After all samples were |75
collected, each was strained through a 333-micron mesh nitex net to remove zoo-

plankters and detrital materials that could be labeled by the carbon-14 material.

The strained water of each sample was placed into a 2-liter flask to which four
l-milliliter ampoules of 10 uCi NaHI"CO3 were added and thoroughly mixed. Time- ’

zero samples consisting of one 0,5-milliliter subsample per sample were measured
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2
and placed into scintillation vials along with one drop of 6N sodium hydroxide.
One 50-milliliter subsample per sample was removed and strained through Whatman
GF/C filters at minimum vacuum pressure (<50 millimeter Hg differential across
the filter) and the filters placed in scintillation vials to provide an estimate
of background counts. Duplicate clear and darkened 300-milliliter BOD bottles
were filled with the remaining sample. When all samples were prepared, they were
suspendad 1 meter below the surface at their stations for 4 hours. Following in-
cubation, the bottles were retrieved and the contents of each preserved by adding
12 milliliters of buffered formaldehyde. Subsamples of 50 milliliters were re-
moved from each bottle, filtered as prcviously described, and each was placed in
a scintillation vial with enough tissue solubilizer to cover the filter pad.

Activity counts were made using a liquid scintillation counter.

Phytoplankton productivity in milligrams of carbon fixed per liter was calculated

for each replicate sample from the scintillation counts using the formula:

mg carbon fixed/? = (counting rate/total activity) x (total sample volume/
subsample volume) x alkalinity (mg/%) x 0.95 x 12 x 1.064

where:

Total activity = amount of potentially available carbon-14
at time zero

Counting rate = clear bottle minus darkened bottle counts
Total sample volume = 300 milliliters
Subsample volume = 50 milliliters

1.064 = correction for the isotope effect

Phytoplankton chlorophyll a samples were collected from the same water sample
from which regular phytoplankton samples were extracted (stations 1 through 10
and 17 through 21). To prepare phytoplankton samples for analysis, a measured
volume of water was filtered through a 0.45-micron filter pad stabilized with
magnesium carbonate. The filter pad was then frozen for shipment to the central
laboratory, where it was extracted for 24 hours with acetone, ground for 30 sec-
onds with a tissue grinder, centrifuged, and measured on a narrow-band spec-

trophotometer at 665- and 750-millimicron wavelengths before and after sample

science services division
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acidification., Periphyton samples were similarly processed, except that scrap- .

ings from natural (as available) or artificial substrates were used. All con-

centrations were calculated using the equation:

Chlorophyll a (ug per sample) = (D, - D) [R/(R-1)] (V/2) (103/a )
which equals
11.9 x [2.43 (D, = D)] (V/%)

for these samples, were:

Da = optical density of sample after acidification =

0665 = Dsgg (acidified)
Db = optical density of sample before acidification =
Dees ~ Pyso (unacidified)

a_ = specific absorption coefficient for chlorophyll a
(in grams per centimeter)

V = volume of solvent used to extract the sample
(milliliters)

£ = path length (centimeters)

R = Db/Da for pure chlorophyll a = 84 according to
Talling and Driver (1963)

579157

To convert to micrograms per liter or micrograms per square centimeter, the
above chlorophyll a value was divided by number of liters filtered or number

of square centimeters scraped.

During this survey, periphyton sgamples were collected at five stations (1, 10,

11, 12, and 25) in Lake Michigan ar ' st three pond stations (17, 19, and 21).

Pond samples were collected using, a modification of an artificial substrate sam=-

pler described by Patrick, Hohn, and Wallace (1954) and Hohn and Hellerman (1963).

This sampler suspends two racks of five glass slides each, with a surface area of

37.5 square centimeters per slide, just below the surface as a substrate for peri-

phyton colonization. Colonization generally takes place in 2 to 4 weeks; thus

the "incubation" time per sampler was one month. Qualitative lake samples were

scraped from natural substrates found at each sampling station. When samples .

were collected, the slides (both sides) and substrate scrapings were placed
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into 8-dram vials and preserved with 6-3-1* golution. Two replicate slides were
quantitatively analyzed per sample, although all slides were scraped and the
scraping saved for reference. Counts were made as described for the regular

phytoplankton samples. Biovolume estimates were also generated for these data

in the manner described for phytoplankton.

ax1sd RESULTS. Results for numerical abundance, biovolume, chlorophyll a,
and productivity have been included in relevant quarterly reports (TI 1978b, 1978c,
1979a, 1979b). Tables 2.1-1 through 2.1-5 and Figures 2.1-1 through 2.1-19 sum-

rarize that data and provide comparisons with previnus years' data.

2,1.3 DISCUSSION
2.1.3.1 Phytoplankton Deusity and Biovolume. In 1978, as in the previous

sampling years (1974-1977), a multitude of phytoplankton taxa were collected in
the vicinity of the NIPSCo Bailly Study _.ea (Table 2.1-1). This table shows spe-
cies occurrence for Lake Michigan stations 1 through 6 and 10, lake stations 7
through 9, and pond stations 17 through 21. Table 2.1-2 shows the taxa col-
lected during each of the five years (1974-1978). A total of 168 taxa (including
unidentified forms) were collected in Lake Michigan and nearshore interdunal
ponds in 1978, and to date a total of 325 taxa has been collected in five years
of study. Mean numerical abundance and biovolume of total phytoplankton by sta-
tion are listed in Table 2.1-3. Figures 2.1-1 and 2.1-2 summarize lake and pond
changes in density and biovolume April 1974 through November 1978.

Density peaks are evident in Lake Michigan data (Figure 2.1-1) in June, August,
and October 1974; June 1975; November 1976; November 1977; June and November
1978. Biovolume peaks indicated a bimodal annual change, with primary peaks in
spring and fall (April and November). The large difference in magnitude of the
fall 1978 density and biovolume peaks is due to predominance of small coccoid and
filamentous blue-green algae. In the vonds (Figure 2.1-2) density and biovolume
peaks more nearly coincided until August 1977, when large Cladophora in Pond C
caused biovolume to greatly oxceed cell density. In April 1978, large desmids
and diatoms caused the same disparity while the inverse (high cell densities with

low biovolume) occurred in August 1978 due to a bloom of blue-green algae.

*
6 water: 3 ethanol: 1 formalin. msﬂ
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Table 2.1-1

Phytoplankton Occurrence, NIPSCo Bailly Study Area, 1978

SPR
TAXA 12345
UNIDENTIFIED ALGAE
UNIDENTIFIED ALGAE (LPIL) 2
CYANOPHYTA
CHROOCOCCACEAE
CHROCCOCCUS LIMNETICUS
CHRCOCOCCUS (LPIL)
AGHENELLUM (LPIL)
MICROCYSTIS (LPIL) 1
SOMPHOSPHAERIA LACUSTRIS 12
GOMFHOSFHAERIA APONINA
GONPHOSFHAERIA RAEGELIANUM
GOMFHOSFHAERIA (LPIL) 2
APHAKOTHECE (LPIL) 1
CHAMAESIPHONACEAE
CHAMAESIFHCN (LPIL)
OSCILLATORIACEAE
CSCILLATORIA (LPIL) 1 45
LYNGBYA (LPIL)
OSCILLATCRIACEAE (LPIL)
NOSTOCACEAE
ANADAENA CIRCINALIS
AMACAENA (LPIL)
AFHANIZOMENCN FLOS-AGUAE
CYANOPHYTA (LPIL)
CHLOROFHYTA
VOLVOCALES
CARTERIA (LPIL) 1 4
CHLAMIDOMONAS (LPIL)
EUDCRINA (LPIL) 1
GONIUM (LPIL) 2
RADICFILUM (LPIL)
VOLVCCALES (LPIL) “
TETRASPCRALES
GLOZOCYSTIS (LPIL)
ELAKATOTHRIX VIRIDIS
ELAKATOTHRIX (LPIL)
CHLCROCOCCALES
SPHACROCYSTIS SCHROETERI
SPHAEROCYSTIS (LPIL)
ANKISTRODESHUS CONVOLUTUS 12
ANTTISTRODES!MUS FALCATUS 12 &
ANAISTRODESMUS (LPIL)

SUM
12345

12345

1234

FAL
12345

1234

12
12
12
12

12

13

-

12

'0 ¥00d

.
A

)
0

NID

|

TAXA
CHLORELLA (LPIL)
CLOSTERIOPSIS LONSISSIMA
CLOSTERIOPSIS (LPIL)
KIRSCHNERIELLA LUNARIS
QOCYSTIS (LPIL)
QUACRIGULA CHODATII
GOLENKINIA (LPIL)
MICRACTINIUM PUSILLUM
HICPACTINIUNM (LPIL)
DICTYOSFHAERIUM PULCHELLUM
DICTYQSPHAERIUM (LPIL)
SCIMNEDESIMUS ACUMINATUS
SCEMEDESMUS ACUTUS
SLENIDESMUS DENTICULATUS
SCENTDESMUS GQUADRICAUDA
CENIDESMUS ECCUNIS
SCENEDESMUS SPINOSUS
SCENEDESIUS (LFIL)
FEDIASTRUM DUPLEX
PEDIASTRUN TETRAS
FEDTASTRUM EORYANUM
TETRAEDRON CAUDATUM
TETRAZDRON MUTICUM
TETRAEDRON MINIMUM
TETRAEDRON TRIGONUM
SCHROEDERIA (LPIL)
CRUCIGENIA QU2DRATA
CRUCIGENTA RECTANCULARIS
TETRASTRUM (LPIL)
COELASTRUM MICROPO=2UM
CHODATELLA CILIATA
CHLOFOCOCCALES (LPIL)
ULOTRICHALES
ULOTHRIX (LPIL)
MICROSPORA (LPIL)
ULCTRICHALES (LPIL)
OEDOGOUTIALES
QEDCGONIUM (LPIL)
ZYGNCMATALES
MOUGEOTIA (LPIL)
CLOSTERIUM MCHILIFERUM
CLOSTERIUM (LPIL)

12345
23 5

12

1 34
234

12345

345

123«

35

FAL
12345

123 5

Lol
o -

12 &
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TAXA
COSMARIUM (LFIL)
HYALOTHECA (LPIL)
STAURASTRUM PARADDYUM
STAURASTRUM JOHNSONII
STAURASTRUM (LPIL)
GOMNATOZYGCM PILOSUMM
CHLOROPHYTA (LPIL)
EUGLEHOFHYTA
EUGLEMALES
EUTLENA (LPIL)
TRACHELOMOMAS (LPIL)
XANTHOFHYTA
HETESOCCCCALES
PERCHIELLA (LPIL)
HETEPQOTRICHALES
TRIEONIMA (LPIL)
RHIZCCHLORIDALES
STIPITOCOCCUS (LPIL)
CHRYSOPHYTA
CHRYZOMONADALES
MALLAMONAS (LPIL)
CHRPYSOCCCCUS (LPIL)
SYNUPA (LPIL)
DINOTRYCN SERTULARIA
INCDRYOM DIVERGENS
DINCORYON PECIFCRN
DINOZRYCN CYLINDRICUM
DINOCRYON SCCIALE
DINCZRYON (LPIL)
CHRCMULINA (LFIL)
PSCUDCKIPHYRION (LPIL)
KEFHYRICN (LPIL)
CHRYSOCHROMULINA FARVA
CHRYSOCHROMULINA (LPIL)
CHRYSCMCNADALES 1 LPIL)
ISCCHRYSIDALES
ISOCHRYSIDALES (LPIL)
MONOSIGALES
MONOSIGA (LPIL)
STELE>OMONAS DICHOTOMA
MONDSIGALES (LPIL)

12345

12

Table 2.1-1 (Contd)

12345 12345 TAYA

3 CHRYSOFPHYTA (LPIL)
BACILLARICPHYTA-CENTRIC
“ EUPQDISCALES
MELOSIRA ITALICA
MELCSIRA ISLAMDICA
MELOSIRA (LPIL)
CYCLOTELLR CASPIA
CYCLOTELLA (LPIL)
5 STEFHANDDISCUS EINDERANA
“ STEFHANRDDISCUS ASTRAEA
STEFHANODISCUS (LPIL)
SYELETOMEMA COSTATLM
1 SKELETONENMA FOTANUS
SKELETCONEMA (LPIL)
1 EUFQDISCALES (LPIL)
FHIZOSOLENIALES
12 FHIZOSOLENIA ERPIENSIS
BACILLACIOFHYTA-FENNATE
FRAGILARIALES
ASTIPICHNILLA FORMOSA
5 DIATOMA TENUE
FRAGILARIA CROTOMENSIS
2 3 FRAGILARIA CAPUCINA
FRACILARPTIA VAUCHERIAE
1 FRAGILARIA (LPIL)
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TAXA

NAVICULA (LPIL)
PINNULARIA (LPIL)

GOMPHONEMA TRUNCATUM
GOMPHONEMA ACUMINATUM

GOMPHONEMA (LPIL)
CYMBELLA (LPIL)
NAVICULALES (LPIL)

EPITHEMIALES
RHOFOLODIA GIDEA
RHOPOLODIA (LPIL)

BACILLARIALES
HANTZSCHIA (LPIL)

NITZSCHIA ACICULARIS
NITZSCHIA HOLSATICA

NITZSCHIA LINEARIS
NITZCHIA (LPIL)
SURIRELLALES
CYNTCPLEURA SOLEA
SURIRELLA (LFIL)

BACILLARIOPHYTA-PENNATE (LPIL)

PYRRHOFHYTA~-DINOPHYCEAE

GYMNODINIALES
GYHMODINIUM TLPIL)
PERIDINIALES

PERIDINIUM GATUNENMSE

PERTIDINIUM INCCNSPICUUM

PERIDINIUM CINCTUM
PERININIUM (LPIL)

CERATIUM HIRUNCINELLA

CRYPTUPHYTA
CRYPTOMONODALES

CRYPTOMONAS MARSSCONII

CRYPTOMONAS CVATA
CRYPTOMONAS (LPIL)
RHODOMONAS MINUTA
RHODCHMONAS LENS
RHODOMONAS fLPIL)
CHROO!MONAS (LPIL)
CYANOMONAS (LPIL)

CRYPTOMONADALES (LPIL)

1 34

12345
12345

12345

12 4

123 5

12345

Table 2.1-1 (Contd)

FAL
12345
45

1 34

12345
1234

Legend
SPR = April Sampling
SUM = June and Auqust Sampling
FAL = November Sampling
Location 1 = Near-field stations 1-6 and 10
Location 2 = Far-field stations 7-9
Location 3 = Pond B
Location 4 = Pond C
Location 5 = Cowles Bog
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Annual Occurrence of Phytoplankton in Lake Michigan and Nearshore Ponds from

Table 2.1-2

1974 through 1978, NIPSCo Bailly Study Area
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Table 2.1-2 (Contd)

9

Year Year 2 Yeoar Year 4 Year §
Tasa Lake Michigan Pongs Lake Michigar Pongs ake Michigan ond ake Micnigan Ponde< Lake Michigan Punas
Chlorophyta (Contd
Chlorococcales (Contd
Chodatella sp $p $ o g
ot s ;
L. quadrisets
niorelTa I
"-"',Tﬁ"*)gs': £ . ¥ L
Yonc st im ’
L~ SORGTSS IS f
Coelastrum sp F . § P § g g
. WICruporue o >y
p s o
Smbr i Cum 3
crucigenia sg W g § P
: cryc ‘efﬂ . .
Quadrata . v
tetrapedis § ‘
red r;r«a;fyv 5 s
tractue
Actyosphaerium sp p S* f L.
B enrenberg ! anue
= % ((‘ § $ '
pulchellam c
Cidymoiys £
Franceia s
folentinia e
G. radiata ¢
wlenkiniopsts sp
Kirschaeriella st ' £ o v Sp*
-
K ¥
Mig SE ¥ e
- : ¥
L3
Rephr 5 €
) f v F S S F F
0 fore
B . p* f p 5S¢ .
f - 2 :
Y f W F ,
P sp* S= § ¥ ¥
<] 3
. 3 3 . "
Pseudochl 2
D r - J
5§ F ¥ g® e fe e a® SO fe g* S fe ¢ ¥ 3 : £ §
aCuminatus ol o ' ¢
acutus ¥ Fe < ¥ ¥
3. arcuatus ge F
olumnatus
§. circumfusus
€ P
£ f S | p* f ¢
' . g —_— ¥ 5 . g ¥ Fe

quadricauda




E"‘!

-

v
& W

LLET Y
)
:
)
Ie]

e

o |

UOISIAIP S©D|AI9S 20US|0s

Table 2.1-2

(Contd)

Year

Lake Michigan

Lake Michigan

Year 3 Year &

d ake Michigan

Ponds ake W

Year 5

-0t gan

fong

hlgrophyta (Contd
Chlorococcales (Contd
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Teaastrum sp
grac ile
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Table 2.1-2 (Contd)
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Table 2.1-2 (Contd)
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Table 2.1-2 (Contd)
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Table 2.1-3

Mean Phytoplankton Density (No./mt) and Biovolume (uz/2) by Station for 1978

Station Apr Jun Aug Nov
1 o* 3,433.8 4.913.3 2,168.3 47,656.0
B 4.76 2.44 1.12 7.18
2 D 5,436.6 1,112.8 6,876.9 26,548.3
B 6.47 0.45 0.24 3.82
3D 1,954.2 2,822.0 594.0 69,049.1
B 2.13 2.08 0.58 2.47
4 D 5,614.6 7,498.3 4,251.2 28,074.3
B 5.34 1.48 2.3 1.25
5 D 10,733.0 4,942.7 934.0 19,416.2
B 6.38 1.46 0.20 0.94
6 D 1,534.9 8,670.6 2,402.2 26,574.3
B 1.91 4.7 2.02 1.17
7 D 3,827.1 12,733.8 717.5 17,020.3
B 3.69 4.85 0.26 4.09
8 D 11,367.3 3,887.4 7,280.8 148,133.3
8 6.37 1.18 1.77 7.21
9 D 7,235.5 7,781.8 404.4 21,609.8
3 12.9 1.36 0.20 2.41
10 D 2,756.5 3,177.6 592.4 28,981.3
B 2.82 0.86 5.82 4.0
17 D 6,990.7 1,935.9 13,546.6 10,924.9
B i1.17 0.26 2.6 2.12
18 D 9,540.7 2,477.2 2,753.3 4,249.9
B 25.32 0.52 0.87 2.23
19 D 3,628.5 981.1 23,219.2 1,700.4
B 2.41 2.41 1.94 0.60
20 D 9,938.8 2,542.5 11,895.4 1,510.8
B 6.33 1.23 1.67 0.40
21 D 547 .8 25,344.8 40,847.6 256.4
2 30.59 14.79 2.01 0.30
*D = Density; B8 = Biovolume
279169
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Figure 2.1-1. Mean Phytoplankton Density (No./%)

in the NIPSCo Bailly Study Area, May 1974-November 1978r 1%

1978
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CONTINUOUS NATURE OF CONNECTING LINES DOES NOT INFER DATA CONTINUITY THROUGH NONSAMPLING MONTHS.
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Average densities at each depth contour within Lake Michigan indicate small
differences among the 15-, 30-, and 50-ft depth contours from 1975 through 1978
(Figure 2.1-3). The only major difference was the deep-water transect (50 ft)

which did not show an autumn pulse in 1976. Phytoplankton density increased through
time, marked by autumn pulses of increasing magnitude in 1976, 1977, and 1978.

A summary of the average density trends for all Lake Michigan stations is shown

in Figure 2.1-4. The Lake Michigan average densities also show a general in-

crease through time, with preminent temporary increases in the autumn of 1977

and 1978 due to blcoms of coccoid blue-green algae. A similar increase in blue-
green algae for Lake Michigan has been attributed to depletion of silica in the
epilimnion (Schelske 1977); water quality data show that silica depletion has been
ongoing in Lake Michigan (see Figure 2.6-/) and thus the fall increases in density
of bluegreen algae may not represent any change in the trophic status of Lake Michi-
gan since biovolume has not increased significantly. Within the interdunal ponds

(Figure 2.1-4), density continued to change without apparent consistent trends.

Phytoplankton biovolume values for Lake Michigan and the interdunal ponds (Fig-
ure 2.1-5) have changed very little through time (including 1978). This indi-
cates that the identified density changes have not resulted in concomitant bio-
volume changes and suggests that the density of smaller but more numerous green
and blue-green algal forms is increasing. No association with plant operational
influence is suspected since the operational mode of the Baillv plant did not

change during this time period.

Density and biovolume for aepth contours averaged over four years are presented

in Figures 2.1-6 and 2.1-7.

There are no appcrent density differences due to distance from shore. Overall

average density in August is decreased relative to the 1977 summary, reflecting

979172
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Figure 2.1-3. Phytoplankton Density (No./%), Lake Michigan Stations (1975-1978)
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Figure 2.1-4. Phytoplankton Density (No./%), Lake Michigan Stations
and Interdunal Pond Stations (1975-1978)
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slightly decreased density of blue-green algae in August 1978. The four-year

summary (Figure 2.1-6) indicates an overall density increase in November.

Phytoplankton biovolume (Figures 2.1-7 and 2.1-8) reflects the limiting effect

of available nutrients., While densities fluctuated greatly with changes in

cell size of dominant species, the total average phytoplankton biomass from

1975 to 1978 (Figure 2.1-7) showed only slight fall and spring increases. The
spring increase may be attributed in part to replenishment of epilimnion nutri-
ents during winter mixing. During stratification (summer and fall), mixing takes
place to 10 meters (Figure 2.6-3) and nearshore transects (15 ft and 30 ft) sup-

port more biovolume than the 50~ft stations.

This annual cycle is seen in Figure 2.1-8, where slight peaks are apparent each
April, and somewhat larger peaks in the fall of 1977 and 1978. Stations along
the nearshore contour (1, 4, 7) yielded higher biovolume concentrations during

late summer and fall than the stations along the 50-ft contour.

Density patterns within individual nearshore ponds are shown in Figure 2.1-9,
while mean seasonal densities across ponds and years are shown in Figure 2.1-10.
Ponds B and C showed highest densities in April and August, while Cowles Bog
peaks occurred in August. Overall densities averaged across years were highest

in April and August (Figure 2.1-10).

Phytoplankton biovolume in the ponds was relatively constant. Peaks recorded

in ponds B and C during 1976 and 1977 (Figure 2.1-11) were the result of algal
clumps which did not disperse homogeneously. These individual results are re-
flected in the five-vear summary (Figure 2.1-12) as biovolume peaked for ponds B
and C in August, even though high densities for these stations occurred in April
(Figure 2.1-13). The high average August cell density shown for Cowles Bog (Fig-
ure 2.1-13) was largely small blue-green algae, contributing to a low average

August biovolume (Figure 2.1-12).
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Figure 2.1-7. Mean Phytoplankton Biovolume (u&/f) at Lake Michigan
Stations Summed over 1975 1978
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‘ Figure 2.1-8. Phytoplankton Biovolume (u%/2), Lake Michigan (1975-1978)
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The data collected during five years of study may be used to follow changes in

the trophic state of Lake Michigan and the nearshore ponds. Nygaard (1949) has
proposed that the iatio:

_Myxophyceae + Chlorococcales + Centrales + Euglenineae
Desmidiaceae

may be used tu generate a compound quotient. Nygaard stated that a compound
quotient less than one indicates oligotrophy. Patrick (1973, cited in Cairnms
and Dickson 1973) indicates that a quotient greater than one indicates eutrophy.
Prescott (1968) indicates that a quotient greater than three equals eutrophy; a

quotient ranging from one to three should be the indicator of mesotrophy.

While Lake Michigan remains in the mesotrophic range, the increa<ing autumnal
pulses of blue-green algae indicate that the Nygaard index for the lake is in-
creasing. This change may reflect results of competition for nutrients rather

than a change in trophic status.

The nearshore ponds would continue to be judged eutrophic by the Nygaard index,
based on the dominance of Myxophyceae and Chlorococcales. This is at variance
with the character of periphyton diatoms. While Euglenoids were present in both
ponds and Cowles Bog during the spring. and were present in Pond C and Cowles Bog
during June, the Euglenineae quotient (Euglenineae/Myx~phyceae + Chlorococcales)
(Nygaard 1949) approached saprotrophy only during spring ir Cowles Bog. Chloro-
coccoid green algae and Myxophyceae were dominant in Cowles Bog as well as ponds
B and C during June and August. During November, Chlorococcoid green algae dom-

inated the ponds while Cryptomonads were prominent in Cowles Bog.

Genera tolerant of organic pollution decreased in abundance during 1978. Palmer
(1969) synthesized indices of tolerance for various genera from reports in the

literature. Genera with high Palmer indices such as Oscillatoria, Chlamydomonas,

and Synedra had densities during August 1978 of less than 50 cells per milliliter,
and thus are not included in the calculation of the Lake Michigan Palmer index

for August.

377154
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Lake Michigan Nearshore Ponds
Genera Palmer Index Genera Palmer Index
Microcystis 1 Microcystis 1
Oscillatoria
Scenedesmus
Melosira
Total 1 Total 11

These totals are similar to those found in 1976 (lake = 1, ponds = 16), and
much lower than the limit of evidence for high "organic loading." It is in-
structive to consider the Palmer indices for samples taken during June. During
June 1978, the following pollution-tolerant genera were present in excess of 50
cells per milliliter.

Lake Michigan Nearshore Ponds
Genera Palmer Indax Genera Palmer Index
Oscillatoria 5 Oscillatoria 5
Microcystis 1 Microcystis |
Scenedesmus 4 Scenedesmus 4
(acuminatus) (quadricauda)
Cyclotella 1 Navicula 3
(eupodiscales)
Synedra 2 Nitzschia 3
Total 13 Total 16

While these totals are somewhat below the limits of evidence for high organic

loading, it is significant that the taxon Skeletonema potamus was also present

at the westerly lake stations, and had a mean density in excess of 50 cells per
milliliter during June 1978. This diatom has been associated with waters having
high levels of available nutrients (Weber 1970) and with increases in certain
salts (Hasle and Evensen 1976; Stoermer et al. 1974).

r.‘-t‘ 3
2.1:3.2 Phytoplankton Chilorophyll a and Productivity. Chloropﬁ&ll a and

productivity levels have been plotted for sampling vears 1-5 in Figures 2.1-14
and 2.1-15. Chlorophyll a values for Lake Michigan correlate generally with
biovolumes. In November 1977 and Apcil 1978, large diatoms and Chrysophyceae
dominated lake biovolume, and chlorophyll a values did not reflect the large in-

crease in biomass. The ratio of biomass to chlorophyll a has been found to vary

2-34 science services division
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. directly with cell size amongst diatoms and to be highest in the Chrysophyceae
(Parsons et al. 1961). Chlorophyll a values for the ponds more nearly follow
biovolume fluctuations, since the relative abundance of the Bacillariophyceae
and Chrysophyceae during spring and fall is about half that in the lake, and
green algae (Chrysophyceae) yield more chlorophyll a per unit biovolume. The
notable deviations, in August 1977 and April 1978, coincide with large contri-
butions to total biovolume by dinoflagellates. Productivity values during 1978
roughly followed phytoplankton density and biovolume values, with deviations
caused by seasonal changes in dominant species. Highly productive chlorococcoid
green algae (Malone 1971; Mullen, Sloan and Eppley 1966; Strickland 1972) yielded
high carbon fixation rates in ponds B and C during August and November, while
Cowles Bog exhibited low productivity. Large diatoms dominating Lake Michigan
biovolume during April and June fixed less carbon than the chlorococcoid green

algae and blue-green algae, which succeeded them in August and November.

2:35343 Phytoplankton Statistical Analysis

2:12:3:3.:12 Methodology. The following statistical methodology was applied

. not only to phytoplankton density and biovelume but also to zooplankton density
and benthos density. For all samples, the procedure of Analysis of Variance
(ANOVA) was used to determine differences between factors of interest. Signifi-
cant effects were further analyzed using Newman-Keuls multiple range tests (Winer
1971). The analysis was performed on log-transformed data. Zero values were ad-
justed to the minimum detectable levels. These levels were: zooplankton density
(1), benthos density (1), phytoplankton density (19), and phytoplankton biomass
(0.01).

Two ANOVA models were used. The first compared data from the 1978 sampling sea-
son only. The second considered data from 1975, 1976, and 1977 as well.* Month
and year effects were considered to be random while station effects were treated
as fixed, the effects tested, and the error terms used are shown on the follow-

ing page.

*1974 data were not considered for phytoplankton, zooplankton, or benthos with
' the remaining data because of the lack of April data in that year.
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1978 Only 1975-1978
Month Year
Station Month
Station 10 vs rest Station
Row linear Year x month
Row quadratic Year x station
Column Month x station
Row linear x column Month x station x year
Row quadratic x column Replication (residual)

Station x month
Replication (residual)

The two factors, year x station and month x station, were tested. When one proved
nonsignificant, it was possible to use the other as the denominator for the F-test

of station effects.

£:2e3:i3:2 ANOVA Results and Discussion. ANOVA results are shown in Table
2.1-4. For Lake Michigan, monthly densities and biovolume were significantly
different within 1978; among years, only biovolume was significantly different.
The significant year-month interaction of density and biovolume reflects the non-
parallel changes in density and biovolume during like months in different years.
Station densities were not significantly different when averaged over years, but

significant station biovolume differences were observed.

Newman-Keuls results for the lake station effects indicate the average biovolume
at Station 1 was significantly higher than the average biovolume at Station 3.

Biovolume at all other lake stations was similar.

The monthly densities for the ponds were significantly different during 1978
(Table 2,.1-4 and Figure 2.1-9). Comparison of yearly mean densities and bio-
volume yielded no significant differences for the ponds. Although no differ-
ences were observed in the means, differences did occur in the time of year
(munth) when peak values were observed and where (station) peak values occurred
as indicated by the significant year x month, month x station, and year x month

X station interactions.

0793189
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Table 2.1-4
1978 NIPSCo ANOVA Results

Phytoplankton Density Phytoplankton Biovolume

Degrees Degrees
of Freedom Sum of Squares F-Value of Freedom Sum of Squares F-Value

1978 Single Year
Lake Stations

Month 3 97.8583 24.96" 3 34,0780 9.77"
Station 9 10. 4626 1.21 9 8.1724 0.58
10 vs rest 1 2.3501 2.457 1 0.0605 0.04
Row (1inear) 1 0.6404 0.67 1 0.5404 0.3%
Row (quadratic) 1 1.792 1.87 ] 0.0016 0.01
Column 2 1.8355 0.96 2 1.1948 0.38
Row linear x column 2 0.7179 0.37 2 1.2000 0.39
Row quadratic x column 2 3.1267 1.63 2 5.1752 1.67
Month x station 27 25.9393 0.747 27 41.9:32 1.34
Residual (replicate) 40 52.2752 40 46.4908
Pond and Bog Stations
Month . 3 17.1188 6.44* 3 20.3068 2.46
Station 4 4.7163 0.38 4 0.5557 0.05
Ponds vs bog 1 0.7357 0.24 1 0.0902 0.03
Pond B ] 0.9422 0.30 1 0.1021 0.03
Pond C 1 0.7248 0.23 i 0.0001 0.01
BvsC 1 2.3136 1 S 1 0.3634 0.12
Month x station 12 37.4872 3.53* 12 35,2337 1.07
Residual 20 17.7089 20 54.9273
1975-1978 Multiyear Comparisons
Lake Stations
Year 3 101.568 Ln 3 77.1935 5.73*
Month 3 38.2850 1.17 3 49,4006 3.67
Year x month 0 97.9896 10.08* 9 40.3810 §.25*
Station g 15.3954 1.86 9 15.3484 2.42*
Year x station 27 32.3616 1.12 27 14.4564 0.47
Month x station 27 24,8808 0.86 27 23.6662 0.78
Year x month x station 81 87.0055 0.99 81 91.3421 1.38
Res idual 150 162.0275 150 128. 3056
Pond and Bog Stations
Year 3 15.1141 1.46 3 25.5974 1.09
Month 3 36.8308 3.56 3 49,6286 2.12
Year x Month 9 31.0544 5.55* 9 70.1761 5.15*
Station 4 7.3908 0.44 4 14.7347 0.76
Yedr x station 12 7.1900 0.55 12 23.0592 1.08
Month x station 12 50.4353 3.84* 12 58.5016 2. 14"
Year x month x station 36 39,9469 1.76* 36 64,1287 3.22
Residual 75 45.6401 75
*Significant at $0.05
2.153.4 Periphyton Numerical Abundance and Composition. Most of the material

discussed in the previous subsections (particularly 2.1.3.1) deal solely with phy-
toplankton studies. Any periphytic algae mentioned are mainly tychoplanktonic

(i.e., forms of the littoral community occurring accidentally in the plankton) and
usually are not important components of the phytoplankton. The diatom Tabellaria

flocculosa (fenestrata/flocculosa complex) is the only organism encountered in
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both habitats in significant numbers. Examples of algae

which are usually

strictly periphytic are the genera Chamaesiphon, Cladophora, Stigeoclonium, and

Navicula. These genera and all other taxa collected on artificial and natural

substrate by season in the NIPSCo Bailly Station Vicinity are summarized in

Table 2.1-5. Dominant taxa (> 4 percent of either density or biovolume) are

designated by an asterisk.

As samples were collected from natural and artificial substrates during sam-

pling year 5 (1978), abundance and biovolume data appear

somewhat biased from

station to station inasmuch as natural substrates are exposed vear-round and

artificial substrates are exposed for only four wecks. Table 2.1-5 is therefore

based only on relative abundance data to obviate bias. The reader is referred

to Texas Instruments quarterly reports 16-19 (TI 1978b, 1979a, 1979b) for numeri-

cal abundance data. Several minor changes occurred in periphyton distribution

during 1978:

(1) Calothrix sp., Mougeotia sp., and Fragilaria vaucheriae were

found in the plume. Other dominant plume taxa were as in 1977;

Lyngbya dominated biovolume throughout the year.

Oscillatoria,

Cyclotella spp., Stephanodiscus astraea, Diatoma vulgare, D.

tenue, Fragilaria crotonensis, Nitzschia spp., and Navicula

were also present in 1978.

(2) Lyngbya and Oscillatoria continued to dominate lake stations

outside the plume area. Calothrix and Ulothrix

were identified

as components of periphyton during the spring and summer. Dia-
toma vulgare and Rhoicosphenia curvata were again present at
non-plume stations. Achnanthes minutissima, Gomphonema olivaceum,

Fragilaria vaucheria, and Stigeoclonium were also important in the

lake periphyton.

(3) Diatoms (nchnanthes minutissima, Gomphonema acuminatum) dominated

density nd biovolume at pond stations during spring, but were
succeeded by green and blue-green algae during summer and fall.

(4) In previous yvears, Rhoicosphenia curvata has been present only

soutside the thermal plume. In November 1978, R.

curvata in-

creased its relative abundance at stations 1 and 12 to 66 percent

and 77 percent of the total diatom population.

At tnis time, it

also comprised 30 percent of the diatom population in the plume.
Thus, the thermal effect seems inhibitorv but not exclusive to

this diatom.

579191

(5) Eunotia and Pinnularia continue to be represented by numerous

species in the ponds. Most species occurred at

Station 19 in

Pond C during summer and fall. The species present are character-
istic of waters of low mineral and nutrient content (Patrick and

Reimer 1966).
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Table 2.1-5
A Compariscn of Periphyton Occurrence in the NIPSCo Bailly Study Area, Sampling Years 2, 3, 4, and 5

Year 2

Taxa Lake Michigan

(1975)
Ponds

Year 3 (1976)

Lake Michigan

Ponds

Year 4 (1977}

Lake Michigan

Ponds

Year
Lake Michiga

5 (1978)

n Ponds

Cyanophyta
Chamaes iphonsales
Unidentified Chamaesiphonaceae
Chamaes iphon sp. S
Laroococcales
Agmenellam sp.
Aphanothece
Chlorogloes sp.
Chroococcus sp.
DactyTococcops is sp.
Merismopedia sp. S
Microcystis sp.
Unidentified Chroocotcales S
Pleurocapsaceae
Chroococcopsis
PYeurocapsa
Dermocarpales
Unidentified Dermocarpaceae
Oscillatoriales
Lyngbya sp. >
L. epiphytica
L. Timnetica
L. martensiana
OscilTatoria sp. S* e
0, amoena
0. amphibia
0. splendida
Phormidium sp. S
Symploca sp. Sp
Unidentified Oscillatoriales Sp S*
Rivulariales
Calothrix sp.
Unidentified Rivulariales
Nostocaceae
Anabaena sp.
Aphanizomenon flos-aquae
Nostoc sp.
Chamaes iphanales
Chamaesiphon sp.
Chlorophyta
Chlorococcales
Ankistrodesmus sp. S
A. convolutus
A. falcatus
Characium ambiguum
CoeTastrum sp.
Crucigenia apiculata
Desmatractum sp.
Kischneriella sp.
K. Tunaris

K. obesa

Sp

Sp*

Cw

S 2 Sp* g+

o Sp* S+

F Sp* S f

Sp

(C R R RV

o

w

>

e

Sp

Sp*

Sp

Cw

Sp

Sp*
Sp
Sp*
Sp* S* F*

S. F=

Sp 3

Sp

W
-

Sp

Sp

Sp F

Sp

w
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Table 2.1-5 (Contd)

Taxa

Year 2 (1975)
Lake Michigan

Ponds

Year 3 (1976)
Lake Michigan

Ponds

Year 4 (1977)

Luke Michigan

Ponds

Year 5 (1978)
Lake Michigan

Ponas

Chlo
Ch

€1

rophyta (Contd)
lorococcales (Contd)
Micractinium pusillum
Nephrocytium sp.
Bocystis sp.
Pediastrum boryanum
Pediastrum tetras
Quadrigula sp.
Scenedesmus n.

- acuminatus
. acutus
. arcuatus
bicaudatus
carinatus
dimorphus
ecornis
quadriceuda
2. SEINOSUS
selenastrum
orastrum
Tetraedron sp.
7. min fmum
Tetrastrum staurogoniaformis
Unidentified Chlorococcales
adophorales
Cladophora sp.
RhizocTonium sp.

WA NI AW

ChaetophoraTes

Pe

Chaetophora
Chaetosphaeridium globosum
Stigeoclonium sp.
Unidentified Chaetophorales
Coleochaete

. herzogii

M. TsTandica

M. Ttalica

M. varians

Stephanodiscus sp.

. astraea

. binderana

hantzchii

invisitatus

5. niagarae
Unidertified Centrales
nnales

Achnanthes sp.

K. affinis

A clever

W ] ol

5791393

Sp*

Sp
Sp

Sp*

S.

1

e

Sp
Sp

Sp

Sp

Sp

Sp*

SQ

<
S

Sp

Sp
Sp
Sp

Sp

Fe Sp

o

g

Vimunmaanunuy,y

So
Sp

Sp

Sp
Sp

Sp

Sp*

S

§*

S'

rt

Sp

w

Vo we

v

S'

e

Sp

W

Sp*
Sp*

"o

v

Sp

Sp
Sp*

Sp

Sp

[

Sp

5p

Sp
Sp

Sp
Sp

5p

Vi

wmyrmhunwaeaw,m

o

Sp
Sp

Sp

Sp
So

Sp

w
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Table 2.1-5 (Contd)

Year 2 (1975) Year 3 (1976) Year 4 (1377) Year 5 (1978)
Taxa Lake Michigan Ponds Lake Michigan Ponds Lake Michigan Ponds Lake Michigan Ponds

’?ﬁlorophyta (Contd)
i Peni, Yes (Contd)
Achnanthes exigua 5 Sp S F+ § € §* F S

. hauckiana Sp

hungarica Sp S F ¥

hustedi 5p

Tanceolata f Sp* §* Sp § F Sp S* F f -
Tinearis Sp S* F Sp S* Sp S Fe Sp S F S*  Fe LL I sp* S F
microcephala S Sp Sp
. minutlssima Sp S* F Sp* S* Sp S S F S Fv Spt s* P - F p*
AmphipTeura sp. Sp
A. pellucida S § ¢ $p ; $p S 5o
A. rutilans F
£ Amph {phora ornata ’

3 Amphora sp. Sp s 5 Sp

> K. coffeaformis Sp f
A. Tybica Sp :
A. ovalis S F Sp f 5 f F Sp S F S
A. perpusilia 5 F
Anomoeneis 5p. S S F F Sp
K. serians
A. vitrea
Asterionelia formosa L
Bacillaria paradoxa Sp
CaToneis sp. f F S
C. bacillum F

€. ventricosa

Cocconeis sp. S F Sp S F Sp Sp S Sp
t. disculus Sp
€. pediculus S F S F S
€. placentula S Sp S S F f S f S F
Cymatopleura sp. S

C. elliptica f S
€. solea S f S
Q!ﬂ_b?]1a SP. Sp S F Sp S* F S F Sp S F 50 S Fe Sp S Sp F S S

w
-
w

VN

T v

35| 2wl ou{ Tl 2w Sl T

YW

W
A

" e
i"

wr L
-
-
n
-
w

i s B e
-
w
L+
w
-

Sp S8 Sp S* F Sp S

”
-
-

v

wwAwm
-

vy N
-

. amphioxys Sp
. aspera Sp

- caespitosa S

. cistula f F

. Tunata

microcephala Sp Sp f §* F Sp i F Sp

m 1 nu 1__‘- F S S F S
. naviculiformis S F Sp
prostrata ' Sp S* F F Sp S F Sp F Sp S F Sp S F

sinuata Sp
sphaercphora

tumida 5

turgida 5 Sp Sp Sp
ventricosa S Sp Sp Sp
ventricosa var minuta S
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Table 2.1-5 (Contd)

Year ¢ 2 Year 1978 ear ’
Taxa Lake Michigar Ponds Lake Michigar Ponds 1ke Michigar Py ake Michigan Ponds
Chlorophyta Contd)
Pennales (Contd)
Jiatoma . p* S»  fe ‘ ; Sy £a .
{ anceps -
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Table 2.1-5 (Contd)

Year 2 (1975) Year 3 (1976) Year & (1977) Year 5 (1978)
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Table 2.1-5 (Contd)

Year 2 (1975) Year 3 (1976) Year & (1977) fear 5 (1978)
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Table 2.1-5 (Contd)

Year 2 (1975) Year 3 (197f) Year & {15/7) Year 5 (1978)
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Table 2.1-5 (Contd)

Year 2 (197%) Year 3 (1976) Year 2 (1977) Year 5 (1978)
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Table 2.1-5 (Contd)
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Table 2.1-5 (Contd)
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(6) While a few taxa have been reported for the first time in 1978,
the dominant taxa reported in Lake Michigan and the nearshore
ponds have retained a stable annual repetition of occurrence.
The diatom taxa which dominated the pond periphyton during
spring 1978 were eurytrophic species.

2:1:3.3 Periphyton Chlorophyll a. Figure 2.1-16 shows that periphyton

chlorophyll a values in Lake Michigan were higher than in past years during the
spring, but reached an August peak lower than in past years. Periphyton bio-
volume during the same months roughly corresponded with Lake Michigan chloro-
phyll a values; pond chlor2;hyll a values were again lowest in August, as was

pond periphyton biovolume. Chlorophyll a values were higher in April and Novem-
ber in the ponds, but did not correspond with biovolume changes. The pond chloro-
phyll a levels continue to show an early spring periphyton growth pulse. The low
summer pond chlorophyll a concentrations reflect their distrophic status during

this season.

2.1.3.6 Periphyton Statistical Analysis. Owing to the heterogeneity of sam-

pling techniques (natural and artificial substrates) necessitated by existing
conditions during the sampling year, statistical comparisons between data cells
were deemed invalid. Qualitative comparisons involving relative abundance and
dominant taxa were discussed previously. Comparisons have also been made using

a similarity index (Odum 1971), which is calculated as follcws:
S

A+ B
where

= Similarity index
= Number of species in sample A

= Number of species in sample B

O = > w»

= Number of species common to both samples

The limits of the similarity index are 0 and 1, where 0 indicates complete dis-

similarity and 1 equals equivalence.

The following comparisons were made:

579202
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Periphyton Chlorophyll a Concentrations (ug/cm®) Recorded from Lake Michigan and
Interdunal Pond Stations, 1976-1978




Lake Michigan

1977 vs 1978 0.657

Ponds

1977 vs 1978 0.626

Lake Michigan versus Ponds

1978 0.638

A functional dividing line between similarity and dissimilarity has been set at
0.7 in past analyses. On this basis, Lake Michigan periphyton composition was
marginally dissimilar between 1977 and 1978. Pond periphyton composition was
dissimilar between 1977 and 1978. The periphyton flora of Lake Michigan and the
ponds were also dissimilar during 1978. The hypothetical dividing line between
similarity and dissimilarity is 0.50; however, the dissimilarity of the peri-
phyton community composition was determined by the arbitrary dividing line set
at 0.7.
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2.2 ZOOPLANKTON ‘
2:4:1 INTRODUCTION. The present survey represents the fifth year of
baseline data accumulation designed to determine and document existing ecologi-

cal conditions at the site and immediate vicinity at the Bailly Generating Sta-

tion in order to assess any possible alteratiors in the zooplankton community.

As early as the late 1800s, information describing this component of the Lake
Michigan ecosystem was being compiled. In recent years, the quantity and qual-
ity of this work has increased. Since 1966, synoptic sampling in Lake Michigan
has intensified, producing much information on zooplankton distribution and
abundance (Robertson 1966; Beeton 1970; Roth and Stewart 1973; Watson 1974;
Beeton, Torke, Brooks, and Bowers 1975; Gannon 1974; and Evans and Stewart
1977) . Much additional information describing zooplankton population dynamics
and regulatory mechanisms affecting community structure i{n Lake Michigan has
also been published (McNaught 1966, Norden 1968, Wells 1970, Patalas 1972, and
Gannon 1972).

The following subsections present data describing seasonal and annual fluctua- .
tions in zooplankton abundance, percent composition, and species occurrence.

Spatial distribution is also described for zooplanktcon at ten Lake Michigan

stations (1-10) and five stations (17-21) located in nearshore, interdunal

ponds (Pond B, Pond C and Cowles Bog).

- METHODOLOGY. Zooplankton were sampled regularly once during April,
June, August, and November 1978 at each of ten lake stations and at each of five
stations in three ponds (Table 2.0-1). Lake samples were collected by the ver-

tical haul of a No. 25 mesh, 0.5-meter-diameter plankton net (Texas Instruments

1975), and pond samples were collected with a 6-liter Van Dorn sampler. During

1978, a total of 240 zooplankton samples were collected.

All samples were processed as previously described (Texas Instruments 1975).

579205

In sum, four replicate samples per station were transferred from the net or the
Van Dorn bottle to l-liter polyethylene bottles, narcotized with a Lugol's rose
bengal dye solution, and subsequently fixed with buffered formalin.

A minimum of 200 organisms (EPA 1973) was enumerated as representative of the .

sample. If 200 organisms were encountered midway through analysis of a subsample,
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the remaining subsample was completed. If zooplankton in a sample were sparse,

the entire sample was analyzed.

Reference keys and pertinent literature used in establishing field and labora-
tory procedures and taxa identifications included Wilson (1932), Pennak (1953, 1963,
1978), Usinger (1956), Edmondson (1959), Brooks (1957), and UNESCO (1968).

Statistical analyses were performed on zooplankton data according to the metho-

dology presented in subsection 2.1.3.3.

2.2.3 RESULTS AND DISCUSSION

2:2.3:1 Introduction. The data presented and discussed in this report rep-

resent parameters chosen to characterize the zooplankton community in the vicin-
ity of the Bailly study area of Lake Michigan from April 1978 to November 1978,
A checklist of zooplankton occurrences seasonally during 1978 and annually from
1974 through 1978, as well as figurative and tabular data characterizing seas-
onal variations in the relative numerical abundance of zooplankton, appears in
Tables 2.2-1 through 2,2-4 and Figures 2.2-1 through 2.2-8.

2:2:3.2 Zooplankton Occurrence. Through the three seasons (spring, April;

summer, June and August; and fall, November) of 1978, 50 taxa were identified
from Lake Michigan and 69 from the interdunal ponds (Table 2.2-1). Previous
years (1974-1977) yielded 69, 55, 49, and 44 taxa, respectively, for Lake Michi-
gan stations (Table 2.2-2). The interdunal ponds (Pond B, Pond C, and Cowles
Bog) yielded 96, 93, 87, and 57 taxa, respectively for years 1974 through 1977
(Table 2.2-2). During 1978, the most temporally and spatially ubiquitous organ-
isms were the bosminid cladocerans and immature (copepodid) copepods. Other taxa
occurring regularly throughout 1978 were Chydous sp., several species of Diapto-

mus, Daphnia galeata mendotae, and Cyclops bicuspidatus thomasi at the lake sta-

tions and Nematoda, Chydorus sp., Cyclops vernalis, harpacticoid copepods, and

ostracods in the ponds. As in previous years, basic habitat differences between
lake and pond stations were manifest in the respective community structures.
Certain littoral species of Macrothicidae cladocerans were strictly limited to
the shallow, enclosed habitats of the pond stations. Also more prevalent in the
weedy, shallower, pond habitate were the various chydorid cladocerans. The large

limnetic copepod Limnocalanus macrurus was again most prevalent in the deeper,

0732(6
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more open waters charucteristic of the lake stations.
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Zooplankton Occurrence in Lake Michigan and Interdunal Ponds during 1978

NET (LAKE) & BOTTLE (POND)

LAKE (1,2) PONDS (3,4,5)

LS TAxXA
0 CNIDARIA (TOTAL)
0 HYDROZIOA
19 HYORA (LPIL)
1 AYDRA (LPIL)
0 NEMATODA (TOTAL)
1 NEMATODA (LPIL)
0 OLIGOCHAETA (TOTAL)
0 HATDIDAE
1 CHAETOGASTER (LPIL)
1 NAIDICAE (LPIL)
0 TUETFICIDAE
1 TUBIFICIDAT (LPIL)
0 GASTROPCODA (TOTAL)
2 GASTROPCDA (LPIL)
0 BIVALVIA (TOTAL)
2 BIVALVIA (LPIL)
0 AFACHNIDA (TOTAL)
0 PROSTIGMATA
1 HYDRACARINA (LPIL)
9 HYDRACARINA (LPIL)
0 CLADCCERA (TOTAL)
0 BOSMIMIDAE
1 BOSMANIDAE (LPIL)
0 CHYDCRIDAE
1 ALONA RECTANGULA
1 ALONA AFFINIS
1 ALONA QUADRANGULARIS
1 ALONA INTERMEDIA
1 ALCHA GUTTATA
1 ALCKA (LPIL)
1 CAMPTOCERCUS RECTIROSTRIS
1 CRYDORUS (LPIL)
1 KURZIA LATISSINA
1 ELURYCERCUS LAMELLATUS
1 ALCNELLA (LPIL)
1 GRAPTOLEBERIS TESTUDINARIA
1 LEYDIGIA QUADRANIULARIS
1 OXYURELLA TENUICAUDIS
1 PLELUROXUS DENTICULATUS
1 PLEUROXUS FROCURVUS
6 CHYDORIDAE (LPIL)

SFR
12345

134

12345

2 4

12345
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345

12345

1 345
38
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34

12345
45

34
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Table 2.2-1

FAL
12345

12345

34
12 45

12345
345
38

35
345

12345

12

12
345

LS TAXa
CHYDORIDAE (LPIL)
DAPHNIDAE
DAPHNIA AMBIGUA
DAPHNIA GALEATA MENDOTAE
DAPHNIA RETROCURVA
DAPHNIA PULEX
DAFHNIA PARVULA
DAPHNIA (LPIL)
DAPHMNIA (LPIL)
SIMOCIPHALUS VETULUS
SINCCLPHALUS SERPULATUS
SIMCCEFHALUS (LPIL)
CERIJDAPANIA (LPIL)
HOLOFED 'DAE
HOLOPELYUM GIBBERUM
LEPTCDORID, ~
LEPTODORA "INDTIIX
LEPTCOO2A K NOTIX
MACROTHRICIDAE
ILYCCRYPTUS €ORIIDUS
ILYCRYPTUS SPINIFER
ILYOCRYPTUS (LPIL)
MACROTHRIX ROSEA
BUNOPS SERRICAUDATA
SIDIDAE
SIDA CRYSTALLINA
CIAPHANDSOMA (LPIL)
OSTRACCDA (TOTAL)
OSTRACCDA (LPIL)
COPEPCDA (TOTAL)
CALAMOIDA (TOTAL)
DIAPTOMUS CREGCNENSIS
OIAPTCHUS ASHLANDIX
DIAPTOMUS PALLIDUS
DIAPTONUS SICILIS
DIAPTONUS MINUTUS
EUNYTEIIORA AFFINIS
LIMMOCALANUS MACRURUS
EPISCHURA LACUSTRIS
CALZNIIDA (LPIL)
CYCLOROIDA (TOTAL)
CYCLOPS BICUSPIDATUS THOMASI
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NET (LAKE) & BOTTLE (POND)

LAKE (1,2) PONDS (3,4,5)

LS TAXA
CYCLCPS VARICANS RUBELLUS
CYCLOPS VERNALIS
CYCLOFS (LPIL)
EUCYCLOPS AGILIS
tUCYCLOPS PRIOCHOPHCRUS
EUCYCLOPS SPERATUS
MACROCYCLOPS ALBIDUS
MESODCYCLOPS EDAX
MESOCYCLOPS LEUKARTI
PARACYCLOPS FINMORIATUS PCPPEI
TROFLCYCLOPS FRASINUS MEXICANA
CYCLOPOIDA (LPIL)
CYCLOPOIDA (LPIL)
HARPACTICOIDA (TOTAL)
HARPACTICOIDA (LPIL)
HARPACTICOIDA (LPIL)
AMFHIPCDA (TOTAL)
GAMMARIDAE (TOTAL)
GAMA2ARIDAE (LPIL)
HAUSTORITDAE
PONTOPORETIA AFFINIS
HYALELLIDAE
HYALELLA AZTECA
CRUSTACEA LARVAE (TOTAL)
EPHEMEROPTERA (TOTAL)
BAETIDAE
BAETIDAE (LPIL)
CAENIDAE
CAENIDAE (LFIL)
EPHENMEROPTERA (LPIL)
ODOMATA (TOTAL)
COSNAGRIONIDAE
COENAGRICHIDAE (LPIL)
DIPTERA NEMATOCERA (TOTAL)
CHIROHCMIDAE
CHINCHLCMIDAE (LPIL)
DIPTERA NTHATOCERA (LPIL)
FARDIGRADA (TOTAL)
TARDIGRADA (LPTL)
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55
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Table 2.2-1 (Contd)

SUM FAL
12345 12345
'
12345 12345
3
2345 345
1
1 345 345
345 1 345
3 1
45
1 5
12 12 §
12345 12345
1
12 & 5
12 45 245
5
5
3
34
34

LS = Life stage
0 = Summary level

1 = Adult
2 - Larva

6 = Immature

13 = Nymph

14 = Copepodid
19 = Undetermined

20 = Mixed

Spring
Summer
Fall

Location
Location
Location
Location
Location

OB W N -

April sampling

June and August sampling

November sampling

"

Near-field stations 1-6 and 10

Far-field stations 7-9
Pond B

Pond C

Cowles Bog




Table 2.2-2 .

Annual Occurrence of Zooplankton in Lake Michigan and Nearshore
Ponds from 1974 through 1976, NIP5Co Bailly Study Area

1974 1973 1976 1977 1978

Lake Lake Lake Lake Lake
Michigan '~ Ponds Michigan'  Ponds Michigan Ponds Michigan'!  Ponds Michigan Fonds

Coelentera’ s
sp S ¥ Sp r $p ¥ Sp sp 5 ¥

Planar (dae $p

Nemat oda Sp s F N Sp S F Sy 5 ¥ sp § Sp* 5 ¥ Sp S F Sp 5 P Sp* s ¥ $p S ¥

Ectoprocta (Statoblast) Sp -

Annelida Sp Sp ]

Naididae

Naididae (unidentified) Sp s
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All Bosainidse family now lusped in Bosminidae. no genus level distinction made.
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Table 2.2-2 (Contd)

197% 1975

Lake Lake

Michigen

Ponds Michigan

Ponds

Nlchum’

977 1978
Lake Lake

Fonds Michigen Ponds

Cyclopoida
Cyclopold copepodide s
Cyelopoidae
Cyclops bicuspidatus & 5
thomasi
C. exilis
. nearcticus
it

venustoides
vernaliy
C. »p. S 8
Ectocyclops phaleratus
Bucyclops agll
. pricperph
k. sper
E. sp.
Macrocyciops sp
M. albidus 5
M, discinctus
Mesocyclops e
A, edax s
M. leuchartd
Orthocyclops sodestus
Paracyciops fimbriatus
poppel
Tropocyslops sp
1. prasinus
1. p nus mexlcanus
Harpacticolda >p
Ostracoda
Decapoda
Amph ipoda
Cammar (daw Sp
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