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ABSTRACT

Results of the initlal 2 years of the Braidwood cool ing pond
benthic Investigation Indicate the development of two dlstinct
community types within the pond--a profundal community assoclated
with the original stripmine basins and dominated by Paranals
frici, Chaoborus punctipennls, Procladius, and Chironomys, and a
littoral community associated with the more recently Inundated
areas and dominated by Cladotanytarsus, P. frici, Polypedilum, and
Paratendipes. Significant iIncreases In mean total
macroinvertebrates and mean number of taxa per sample site
occurred in both basin types from 1981 to 1982. Taxonomlc
composition of the stripmine basin communities remalned relatively
unchanged from 1981, but four of the flve most abundant taxa of
the newly flooded areas cf 1981 were absent from the |ist of the
ten most abundant |ittoral taxa of 1982. One-way analyses of
variance among transect means of taxa densitles and community
Indices detected only one significant difference In the 1982 data.
T-tests between transect means of yearly taxa densities revealed
significant increases In the abundance of several specles.
Benthic community composition and density within the origlinal
stripmine basins will probably remain fairly constant In the
future; however, composition and abundance of the community of
the more recently flooded areas may fluctuate for some time as the

basin matures and a depositional |ayer develops upon the bottom.



YEAR TWO OF THE BENTHIC INVESTIGATION
OF THE BRAIDWOOD COOL ING POND

INTRODUCT ION

The primary emphasis of the second year of the Braidwood
cooling pond benthic investigation was identification of
maturational and/or successional changes which may have occurred
within the macroinvertebrate communities since the Initial year of
the study. Specifically, the year two objectives were: (1) to
continue to quantify the elements of community structure
(distribution, taxonomic composition, and standing crop) for the
whole lzke community and to identify differences between the two
study years among these elements, and (2) %o continue to monitor
differences existing between the old (stripmine basins) and new
(more recently flooded basin) communities and to document the
manner in which these communities have changed since year one of

the study.
MATERIALS AND METHODS
The sampl!ing strategies and methods employed during year two

of the study were identical to those used during year one (Wiley

and Warren 1981). During the two collections of 1982 (15 Apri|
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and 14 July) sampies were taken from sites along transect stations

1, 2, 3, and 4 (Figure 4-1). Transects 1-3 extended from old
stripmine basins onto newly flooded (December 1980) areas. At
these locations two replicate samples were obtained at each of
sites A, B, and C (old stripmine basin) while one sample was taken
at each of sites D, E, F, and G (newly flooded basin). Transect 4
was |ocated completely along a newly flooded area; two replicates
were taken at each of sites A-E during each collection.

Samples were obtained with a petite ponar dredge (area sampled
= 0.024 m2), elutriated (mesh size = 600 pm), and preserved with
80% ethanol In quart jars. In the laboratory, each sample was
examined under a stereo-dissecting microscope with magnification
to 40X. Organisms were hand-picked from detritus and Inorganic
material, identified to the |owes?t positive taxonomic level
utilizing the literature in Appendix 4A-1, and counted. Raw data
were converted to number of organisms per square meter.

Organisms that required slide-mounting for identification,
such as Oligochaeta and Chironomidae, were cleared in 10% KOH
solution or Amman's |actophenol and mounted in polyvinyl
lactophenol or Hydramount. Identifications were then made Jslng a
compound mlicroscope with magnification to 1000X.

Ancillary measurements taken concurrently with each collectlon

are recorded In Appendix 4B-1 and include depth, water temperature,

and dissolved oxygen at each sampling site.



OVERALL POND COMMUNITY

The two benthic collections cbtained from Braldwood cool ing

pond during 1982 were dominated numericaily, as In 1981, by
Oligochaeta (Naididae and Tubificidae), Chironomidae, and
Fifty-two macroinvertebrate taxa were
col lected during both years (Table 4-2), but the pattern of species
in 1982 and mean densitles of many
The naidid Paranais fricl was the
abundant taxon collected In year two of the study, occurring
(henceforth,
Individuals
taxa and its
significantly less than its 1982
population mean. ' the second year the epifaunal midge
Cladotanytarsuys was the second most abundant taxon coilected, its
population tripling in size from 105+26 In 1981 to 332466 in 1982.
The phantom midge, Chaoborus punctipennis, which ranked flrst In
abundance in 1981, was third most abundant in 1982, but Increased
Its population by an average ¢f Y The chironomids
Pseudochironomus and Dicrotendipes, the fourth and fifth,
respectively, most abundant taxa In 1981, declined very

substantially (although not statistically significantly) in 1982,




They were replaced by two other midges Poiypedilum (143+30) and
Procladius (135426) (Tables 4-2 and 4-3).

Several specles were collected for the first time from
Braldwood cooling pond during 1982. The most abundant of these
were the naidid Nals communis (80+35), the tubificid Aulodrilus
pliguet! (59+432), and the chironomid Parakiefferiella (35+12).
Other texa appearing for the first time Included the ol Igochaetes
Limnodrilys gervix and Chaetogaster dlaphanus, the Trlchop'rera
QOecetis and Polycentrepus cinereus, the alderfly Sialls, and the
chironomid Corynoneyra (Table 4-2). Taxa present in 1981 but
absent In 1982 Included the snail Physa and the chlironomids
Nanocladius and Pseudosmittla; of these only Pseudosmittia
occurred In relatively large numbers In 1981 (6+5), and only in
newly flooded areas. Competition for space among rapidly growing
populations In the shallow areas of the pond flooded in 1980 may
account for the decline of the Pseudosmittia population.

The mean number of macrolnvertebrates per sample site in 1982
ranged from 82 at Station 4B in July to 12,222 at Station 2C iIn

April, with an overall mean of 2,467+267. This mean is nearly

double that of the older lakes Coffeen, Sangchris, and Shelbyville
N S s

(Warren and Buckler 1981) and is significantly greater (T-1est; o

<0.05) than the overall density (943+98) of Braldwood ccol ing

pond in 1981 (Table 4-4).

—

Coupled with the large Increase in overall mean density In

1982 was a significant Increase (nearly double) of the mean number
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of taxa present per sampling site (Table 4-4). Mean species
diversity remained nearly equal to the values calculated for 1981,
while mean evenness (a measure of the distribution of Indlviduals
among species) decreased significantly from the previous year
(Table 4-4). These measures of community structure are indicative
of a trend toward Increasing numbers of organisms and taxa per
sampling site, but of an overall dominance by one taxon or a very

few taxa with large numbers of individuals.

COMMUNITIES OF OLD VERSUS NEW BASINS

During 1982, Naididae and Chironomidae deminated the relative
abundance of both the original stripmine basins and the areas of
the pond most recently flooded; In addition, Chacboridae were
doeminant in stripmine basins only (Table 4-1). Desplte this
domination by similar major taxonomic groups, the striking
dissimilarities In the specles composition of the two basins
demonstrated In 1981 were again very apparent in 1982, The
stripmine basin communities were dominated by Paranais fricl
(6094305), Chaoborus punctipennis (516+179), Procladiys (192451),
and Chironomus (150+48) (Table 4=3). |n +he pond areas first
inundated in 1980, Cladotanytarsuys predominated the community
(5244109) and P, fricl densities dropped to 311%115, ranking it
second In abundance. Other taxa comprising more than 5% of the
total shallow basin community were Polypedilum (191+£50) and
Paratendipes (126+44) (Table 4-3),
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As In 1981, the vast difference in the taxonomic compositions
of the two communities present in the pond Is attributable to
physical characteristics of the two basin types. The depth of the
stripmine pits provides a habitat characterized by a homogeneous
silt-clay substrate and low levels of dfssolved oxygen during
periods of thermal stratification. Taxa such as Chaoborus
punctipennis, Chironomus, and Procladius are well adapted to such
hypolimnetic stresses and are typical dominants of profqndal
communities (Brinkhurst 1974, Wetzel 1975). These three taxa were
significantly more abundant in the originally flooded basins and
significantly positively correlated with depth (Table 4-5).
However, the }redomlnance of the old stripmine basins by Paranais
frici is somewhat puzzling. In general, naidid populations are
confined to the littoral areas of lakes and thrive best on hard
substrates (Learner et al. 1978). In Braldwood cooling pond
during 1982, P, fricl occurred In large numbers in silt and clay
at depths of up to 17 meters. Little is known of the biology of
Indlvidual naidid specles, and P, frici may have exceptlonal
habitat preferences.

The recently inundated basins of Braldwood cool ing pond lack a

substantial silt and detritus depositional layer on the bottom and

offer a |ittoral habitat ideal for domination by an epifaunal
taxon such as Cladotanytarsus. The other dominant chironomids of
the newer basins, Polypedilum and Paratendipes, are also common

constituents eof |ittoral assemblages (Coffman 1978). Of all the




taxa present in the more recently flooded areas, only
Cladotanytarsuys occurred in significantly greater numbers than In
the stripmine basins; however, densities of several other
chironomids were negatively correlated with depth (Table 4-5).

Although the difference in taxonomic compositions of the two
basins was great, no signiflicant differences were found between the
1982 basin means of diversity, evenness, number of taxa per site,
or total macroinvertebrates (Table 4-5).

‘ean total macrolnvertebrates and the mean number of taxa
collected per site from both the criginal stripmine basins and the
most recently flooded basins increased significantly from 1981 +o
1982 (Table 4-4); year-to-year differences In the taxonomic
compositions of both basin types were also quite apparent. The
greatest change evident in the stripmine basin communities was the
previously noted Increase (although not statistically significant)
of the Paranais frici population. Other stripmine basin
Lo “nts whose populations increased significantly from 1981
inc i1ded Procladius, Chironomus, and Caenis (Table 4-3).
Noteworthy texa which decreased in density between the two study
years In the originally flooded basins Included ceratopogonids of
the Palpomyia complex. These predaceous biting-midge larvae may

have been unable to compete for food with the rising populations of

two other predators, Chaoborus punctipennis and Procladiys.



Four of the flve most abundant taxa present In the newly
looded basins In 1981 (Pseudochironomus, Dicrotendipes,
Chaoborus punctipennis, and Palpomyia comptex) were absent from
the |ist of the ten most abundant taxa In 1982 (Table 4-3). Larvae
of Pseudochironomys, Dicrotendlipes, and the Palpomyia complex
are often associated with aquatic macrophytes or periphyton growing
upon macrophytes (Saether 1977, Coffman 1978, Simpson and Bode
1980). Populations of these taxa may have declined due to the
disappearance (decomposition) of the substrate provided by
terrestrial plants and stubble present on the old field portion of
the basin prior to lake fill. The rapidly expanding
Cladotanytarsus population may also have displaced the former
dominants by more efficiently competing for available space. The
C. punctipennis population may have declined due to the decrease
of preferred food organisms (zooplankters) associated with the
afocrementioned decaying vegetation. Dominant taxa whose
populations increased significantly from 1981 to 1982 in the

recently flooded basins of the pond Included Cladotanytarsus,
Paranais fricl, Polyped!lum, and Paratendipes (Table 4-3),

TRANSECT EFFECTS
One-way analysis of variance revealed a significantly larger
population of Chironomuys at Transect 1 than at any other transect

!

in 1982. No other significant differences among 1982 transect




means of taxa densities or indices of community structure were
detected.

The texonomic make-up of transects 1, 2, and 3 during 1982 was
quite similar. Paranals frici, Chaoborus punctipennis, and
Cladotanytarsys dominated all three locations; no other taxon
accounted for more than 9.6% of the total community density at any
of the three transects (Table 4-6). Transect 4 differed slightly
from the other transects in that C. punctipennis was not among
the three most abundant taxa and accounted for only 5% of the totol
assemblage. The lack of a profundal zone at this location explalns
the depressed Chaoborys density.

T-tests between yearly density means of each transect
detected significant increases In total macroinvertebrates at
transects 1, 2, and 3 from 198! to 1982. The mean number of texa
per sample site also increased significantly at all transects
during the sazme period. Specles diversity and evenness remained
statistically unchanged at all four sampling locations from 1981
to 1982, with the exception of a significant decrease in diversity
at Transect 2 (Table 4-4),

Dominant taxa Increasing significantly In abundance from 1981
to 1982 Included total Ol lgochaeta at transects 1, 2, and 4; total
Chironomidae at transects 1 and 2; Cladotanytarsys at transects 1
and 3; and Procladiys at transects 2, 3, and 4 (Table 4-6).
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Results of the initial 2 years of the Braidwood pond benthic
investigation Indicate the development of two distinct community
types within the pond--a profundal community associated with the
original stripmine basins present prior to construction of the
cooling pond and a |ittoral community associated with the shal low,
more recently inundated areas. Benthic community composition and
density within the stripmine basins will probably remain reasonably
stable, but the community of the new basins may fluctuate greatly
In constitution and abundance for several years as a depositional
layer develops on the pond bottom. Diversity Index values are
typical for those of a relatively new reservoir; evenness indices
Indicate a fairly strong dominance by a single or very small number
of species (Paranais fricl In The stripmine basins and
Cladotanvtarsus in ihe shallow basins). Mean total densitles in
Braidwood cooling pond during 1982 were much higher than those of
several other central lilinols reservoirs, but the rapid population
growth which occurred from 1981 to 1982 in the pond will level off
or even begin to decline In the future as the carrylng capacity of
the more recently flooded areas is reached and a more mature

community develops.
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SUMMARY

1. Fifty-two macroinvertebrate taxa were collected in both 1981
and 1982 from the Braldwood cocling pond. The overall benthlic
communi'y was dominated by Ollgochaeta, Chironomidae, and

Chacbor idae each year.

2. Benthic population densities per samp!e site ranged from 84 to
12,222 during 1982. The mean total denslity of 2,467 was a
statistically significant increase over the 1981 mean total of
943, and is substantially greater than the mean densities recorded

for lakes Coffeen, Sangchris, and Shelbyville.

3. As In 1981, +two distinct benthic community types were present
in the pond--a profundal community In the stripmine basins
dominated by Paranais frici, Chaoborus punctipennis, Chironomys,
and Procladius, and, in the most recently flooded areas, a
Iittoral community dominated by Cladotanytarsus, P. frict,
Polypedilum, and Paratendipes.

4. Calculated values for indices of diversity and evenness were
indicative of the strong domination by a single taxon in both of
the community types present in the pond. Both Paranals fricl and

Cladotanvtarsus overwhelmingly predominated thelr respective

communities, °
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5. Significant increases in mean total macrolinvertebrates and mean

number of taxa per sample site occurred In both basin types from
1981 to 1982. Taxonomic composition of the stripmine bas!n\
communities remained relatively stable except for the exploslion of
the Paranais frici population. Four of the five most abundant
taxa In the newly flooded areas of 1981 were absent from the |lst

of the ten most abundant |ittoral taxa of 1982.

6. One-way anzlyses of variance among transect means of taxa
densities and community indices detected only one significant
difference (in Chironomus densities) In 1982, T-tests between
transect means of yearly taxa densities revealed significant

Increases In numbers for several specles.

7. Benthic community composition and density within the original
stripmine basin will probably remain fairly constant in the
future; however, composition and abundance of the community of
the more recently flooded areas may fluctuate for some time as a

cepositional layer develops upon the pond bottom.
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Table 4-2 (continued).

Taxa

Mean dens!ty

% compos!tion

Ephemer | dan
Hexagenla sp.
Odonzta
Zyqoptera
Coenagrton! dae
Argla sp.
Trichoptera
Hydropti | ldae
Mydroptlla
Orthotrichla
Leptocer | dae
Qecetls
Polycentropod! dae
Polycentropus clnereus
Megaloptera
Slal ldae

Diptera
Chaobor | dae

Chaoborus
Ceratopogon! dae
Cullcoldes

Dasyhelia
Palpomyla complex

Chironomidae (total)
Tanypod!nae

17

257

41
1,180

135

10.4

L.
~N -
e N Wy~ =

woo

..

Statlon
e Means signlflicantiy
Old basins  New basin ! e "3 different

x x X o0 % R
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x x x
x x T
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x x X% - B
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Table 4-2 (continued).

Station
. e L Means slignlflcantly
Tara Mean density % compesition 0O!d basins MNew baeln 1 e 3 3 different
Orthccladl Inae 3 0.1 x x x
Corynoneura sp. ! . x x
Cricotopus sylvestris group ! . x x
Erolcocladius sp. ! . v "
Boraklefferliella sp. 35 1.4 * x x W RN +
Chironom!nae 1 L x »
Chironominl
Chlronomys sp. 96 3.9 X x XN X X x +
Cladopeima sp. 20 0.8 x x X X X +
Cryptochlronomuys sp. 32 1.3 * x X X X = +
Cryptotendipes sp. 6 0.2 x » * X X
Dicrotendlpes sp. 25 1.0 x x i Y
Endochlironomus sp. 1 . x x
E. nlgricans 1 * x I
Glyptotendipes sp. 5 0.2 X x X X x '
Harnlschla sp. 8 0.3 x x X x +
Microchlronomys sp. 69 2.8 x x X %N +
Parachlironomus sp. 3 0.1 x x x x -
Paratendipes sp. 133 5.4 x x X Ko K- x +
Polypedilum sp. 143 5.8 x x e e - +
Pseudochlronomys sp. 3 0.1 x x B e S
sp. 3 0.1 x x LN R
Tanytarsini 2 0.1 * x > N R
Cladotanytarsus sp. 332 13.5 x x R R R +
Paratanytarsus sp. 7 0.3 x x e T
Janytarsuys sp. 30 1.2 x x G SR R +

* denotes less than 0.1% compos!tion

x denotes taxon present

+ denotes 1982 mean density significantly greater than 1081 mean
~ denotes 1982 mean density significantly less than 1981 mcan
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Table 4-3, Mean density (no./m2) and percent composition of the ten most abundant genera and specles col lected from
Braldwood cool Ing pond durling 1981 and 1982,

Entire lake Stripmine basin Newly flooded baslin
= Mean Mcan Mean
no./m2 % no./me % no./m2 %
Jop ten taxa
1981
1. Chaoborus punctipennis 197  21.1 . Chaoborus punctipennls 358 38.5 1. Cladotanytarsus 155  16.5
2. Cladotanytarsus 105 11.2 2 Falpomy!a complex 10.1 2. Pseudochlronomus 125 13.3
3. Palpomyla complex o % 3. Polyped!ium 50 5.4 3. Dicrotendipes 85 9.1
4. Pseydochironomus n 7.6 4. Cladotanytarsus 46 4.9 4. Chaotorus punctipepnls 59 6.3
5. Dlcrotendlipes 50 5.4 5. Paratendlpes 29 3.1 5. Palpomyla complex 53 5.7
6. Polypedi|um 42 4.5 6. Tublfex tublfex 28 3.0 6. Polypedllum 35 3.7
7. Paratendipes 20 2.1 7. Hexagenla 21 2.3 7. Dero digitata .33 3.5
8. Derg digltata 20 2.1 8. Procladlys 16 1.7 8. Chironomus 25 2.7
9. Chironomus 19 2.0 9. Paranals fric! 14 ¥:3 9. Paratanytarsus 22 2.3
10. Paratanytarsus 14 1.5 10. Chlronomus 12 1.3 10. Janytarsus 10 1.1
10. Crygtochlironomys 12 1.3
1982

1.*Paranals frigl 445 18.0 1. Paranals fricl 609 22.7 1.%Cladotanytarsus 524 22.9
2."Cladotanytarsus 332 13.5 2. Chaoborys punctipennls 516 19.2 2.%Paranals fricl 311 13.6
3. Chochorus punctipennis 257 10.4 3.*BProcladius 192 7.2 3.*Polyped]lum 191 8.3
4.'Polyped!lum 143 5.8 4.*Chlronomus 150 5.6 4. "Paratendipes 136 5.9
S.*Procladius 135 5.5 5. Paratendlpes 130 4.8 5. Nals communls 106 4.6
6."Paratendipes 133 5.4 6. Cladotanytarsus 97 3.6 6. Aulodrilus plguetl 101 4.4
7.9 96 3.9 7. Polyped!lum 84 3.1 7.%Procladlus 88 3.8
8."Microchlronomus 69 2.8 8.*Caenls 70 2.6 8.*Microchlironomus 73 3.2
9."Palpomyla complex 41 1.7 9.*Mlcrochlronomus 64 2.4 9. Nals pardalls 60 2.6
10, Nals pardalls 33 Y3 10. Palpomyla complex 51 1.9 10. Chironomus 52 2.3

*Denotes signiflicant Increase over 1981 mean (T-test; «<0.05),



Table 4-4. Yearly overall, basin, and statlon means of selected elements
of community structure.

g Total Number of
macrolnvertebrates taxa/slte Diversity Evenness
" 1981
Overal | *943(+ 98) *4.58 1.83 *#2.51
Old basin *936(+141) %4.56 1.68 *#2.26
& New basin *950(+136) *4.60 1.96
N Station 1 *1,270(4205) *5.00 1.45
Station 2 ¥674(+117) *4.44 *2.18
Station 3 *¥B15(+166) *4.35 1.80
Station 4 . 987 (+244) *#4.50 1.92
1982
Overal | *2,467(4267) *g .21 1.73
Old basin *2,682(+451) *8.42 1.64
New basin ¥2,291(+317) *8.04 1.80
Station 1 *#2,976(4625) *8.45 1.78
Statlion 2 *2,780(4653) *8.55 *1.56
Station 3 *2,371(+428) #7.70 1.62
Station 4 1,741(+370) *#8.15 1.95

*Denotes yearly means signlflicantly different (T-test;a <0.05).
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Table 4-5. Taxa and Indices which, during 1982, had significant
differences (T-test;a <0.05) between means of former stripmine basins and newly
flooded areas and/or significant Pearson correlations with depth.

T-tests Pearson correlat sns
Old baslin New basin Correlation

Taxon/ I ndex mean mean coeffliclent a
Dero digltata 10.50 3.82 ns 0.2068 0.033
Nals spp. 7.00 2.86 ns 0.1876 0.048
N. varlabllis 2.33 0.00 ns 0.2372 0.017
Hexagenla 26 .83 9.55 0.037 -0.0764 ns
Chaoborus punctipennls 515.67 45.82 0.014 0.3582 0.001
Procladius 192.50 87.82 0.049 . 0.2207 0.025
Chironomus 150.50 51.55 0.040 0.4185 0.001
Cladopelma 37.33 6.68 ns 0.2203 0.025
Cryptochironomus 23.33 38.18 s -0.2869 0.005
Dicrotendipes 18.67 30.55 ns -0.2349 0.018
Polypedilum 84.00 190,91 ns -0.2836 0.005
Cladotanytarsus 96.83 524.05 0.001 -0.3697 0.001
JTanytarsus 22.17 BT 23 ns -0.2536 0.012
Diversity 1.64 1.80 ns -0.2152 0.028
Evenness 1.14 1.33 ns 0.0060 ns
Number of taxa §.42 8.05 ns -0.1368 ns

Total Invertebrates 2,682 2,291 ns 0.0560 ns

ns = not significant
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