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AnaTRAGT, — The diurnal oxygen curve
methed of measuring community me-
tahollsm was used to study primary
production and community respiration in
the Tllineis Iiver from June to Ssptem-
her, 1968, Readings of temperature, con-
ductivity. alkalinity, pH, turbidity,
cklorophyll & econtent, and the cuphotic
zene were taken 8t regular intervals.
Light intensity was recorded simultune
ously wilth each diurnal and photogyn-
thetic efliciency wasn computed.

Much work has been done on the
extent and types of pollution in the
Minpis River, but little has been
recorded on the elecets of this pol-
Jution on commurity metabolism.

Knowledge of community metabol-
ism enables a better understanding
of the aguatic community, Com-
runity metabolism involves produe-
tien and respiration of oxymen by
the comumanity., For every gram of
oxyeen produced, approximately one
gram  of synthesived carbohydrate
materisl s added to the aguatic corm-
munity,  Conversely, approximately
one gram of oxygen Is required lor
each gram of carbohydrate respired.
Orvganic matter will aceumunlate in a
ccrrmunity when production exceeds
respiratiova as at Silver Springs,
Florida, {Odum, 19577, When res-
pration oxeeeds production, how-
ever, there must be a copstant in-

flux of organiec matter in order to
maintain the community.

Drescriprion 0F S1TDY AREA

The stretch of river studied lies
hetween mile 1627 and mile 165.7
above the confluence of the Tllinois
anrl Mississippl Rivers (Fig. 1).
Thig streteh of the river iz approxi-
mately 3.0 miles in length and is
called Tiower Peoria Tiake becanse of
the river’s nalural widening at this
point.  The lllinois River s a very
slugeigh, «ilt laden, and enriched
river which arises ir. Cook County
and empilies into the Mississippi
River at Grafton, Tllinois some 434
miles downstiream. The silt load has
been increaging ginee 1900 due to
farming practices and to sewage and
industrial onilall. At the same time,
the river's rate of flow has been de-
ereased by the building of a number
of locks and dams.

Lower Peoria Lake was selected
for the study area hresuse it is he-
lieved to be one of the cleanest
stretehes of the Tllineis River, Mueh
of the efflnent from Chicagn and
other communitics upstream has had
sufficient time to be degraded by the
time it reaches Peoriz.  In addition,
industrial and sewage outfall from

L207]



208

the Peoria-Pekin area enters the river
further downstream.

Procupunrgs

Two colloetion stations approxi-
mately three miles apart were ostab-
lished at opposite ends of the lake.
(Fig. 1}, Water samples for deter-
mination of plysivo-chemieal condi-
tions were Laken approximately onee
a week at a depth of three feet to
eounteract wind and wave action.
Water temperature was measured
with a mercury thermameter. Clon-
duetivity was measured with u YSI
Model 31 Conduetivity Bridge at
2h C. Turbidity was wmeasured in
the laboratory with a Bauseh and
Tomb Spectronie 20 colorimeter with
a 2.54 em cuvettee at d,;,. A Sar-
gont pH meter was used for pH
determinations. Methyl orange and
phenolphthalein alkalinity were de-

PEORIA
KICKAPLD
CHEEK
Fiarre 1. Map of Peoria Lake and the

Illinois River near Peorig. Station lo-
cationg are Indicated by numerals. North
Station — 165.7; South Station —162.7.
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termined in the field by titration
with 0.02N guiphnrie acid.

Water samples of 100 ml were fil-
tered through membrane filters of
(145 micron pore size for suspendoed
chlorophyil analysiz. The residnes
were extracted in 10 ml of 905 ace-
tone for 24 hours at 5 ¢ and centri-
fuged. Optical density was read
at 665 millanicrons and 430 milli-
microns on o Bauseh and T.omb Spee-
tronie 20 eolorimeter. The muthods
of Odnm, MeConnell and Abbott
(19581 were used to estimate chloro-
phyli o concentration where chloro-
phyll & in me/liter of 305 aecctone
cquals 134 d,... When correeted
for acetone and sample volume, this
egnation beeame 1,34 dgas.

Depth of light penetration was
determined with a G M. Mt Tnstru-
ment, Corporation submarine photom-
eter.  Th¢ cuphotic zone was con-
sidered to extend to a depth at which
light was 1% of surface intensity.
A bimetallic actinograph kept at
Bradley University measured solar
radiation on days when community
metabolism was measnred.

(rross photosynthesis and respira-
tion were comnputed from diurnal
changes in concentration of dissolved
oxyuen aceording to the procedure
of Odum and Hoskin (1958) and
Coprland and Dorris (1962). Dupli-
cate water samples were taken every
two hours in dayliebt and every
thres hours at night at both stations
and analyzed for oxyeen by the Al-
sterberg (Arzide) modifled Winkler
method.

Resvirs axn DIscrssion

Physico-Chemical Conditions

In most eases, mean summer
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TartE 1.—Mean Summer Physico-Chemical Clonditions in Lower Peoria Lake.

Alkalinity
Specilic .
' Temper- Con- ] Dissolved
ature Turbidity | ductance | HCOsz- | Cls= Oxygen
Station (<) {ppm) | (umhosfcw) | {(ppm} | (ppm) (pp1a) pH
—_ ——— - e . |
. - |
North. ... ... 25 8 340 174 0 6.4 ' 8.0
South....... ... 23 7 i 539 179 0 7.9 | 8.2
physico-chemical conditions between 150
stationyg were slicht and insienificant
{Table 1}. Daily variation in water &

. ) i o100 -
temperature was generally not more N AN
than 3 C while the scasonul variation = . .

- + LY

ranged from 20 10 30 (. Alkalinity  F sel ' N\
was due exclugively to bicarbonates. 5 )

| 5 ] : Lt

Specific conduciance ranged from
429 to 285 micromhos/em. Conduae- o T T A s
tivity  below 537 wieromhosSem

1968

was not recorded except for a two
week period when the river level
was above normal due to heavy rains.
The low readings may be atiributed
lo dilutien of river waler by in-
ereased volume ol runoff water.

The pIl varied [rom 7.5 to 87.
Most readings were above 8.0, Froo
carbon dioxide is absenl or present
in very low coneentrations above
pH 8.0. This may limit photosyn-
thesis for some algac and higher
plants while others are ahle to obtain
their carbon dioxide frowm bicarbon-
ates (Duffer, 1965},

Downatream pll walnes were al-
ways higher than vpstream values
with a single exception. Dissolved
oxyoen wad also consistently higher
a*~ the South Station.

Turbidity ranged from 39 to 135
ppm during the study (Fig. 2).
Highest turbidity observed was dur-
ing a period of abnormally hieh flow
in June.

Turbidity conditions in Po-
) — North Station;
— Sounth Jtation.

JGURR 2,
ria Lake (
()

Chlorophyll @ eoncentrations var-
ied from 0.07 mg/1 to 040 mg/l
{Fig. 3). This parameter was eon-
verted to gr/m? by taking the prod-
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FimaturE 3, Chlorphyl. ¢ concentration
in Peoria Lake.
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net of chlorophyll @ concentration
in gr/m* and the euphotic zone (Fig.
4).  Mathis, TRoot, and Weiman
{1968) reporied chlorophyll ¢ con-
centrations i the 1Minois TRiver
ranging from 003 to 050 mest
These concentrations are within the
range ol cecosystems recelving organ-
¢ enrichment.
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Fweure 4. Chlerophy]l o concentration

in gm/m: in Peoria Luke.

The ratios of plant pigment ab-
sorbaneies (Dhay/Dgas) are given in
figure 5. Margalef (1963} used thig
ratio as a means of delermining sue-
cession. As sueccession advanecs, the
mdex  imercases.  In general, the
rvatios tor this study were near 3.0
excopt when the community was dis-
iurbed by high water conditions.
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Frovke 5. Margalef pigment ratios in

Peoria Lake. {———) = North Station;
(—-) == Bouth Station.

Tronsections Hitnois Acadenmy of Seicnee

The ratios retnrned to around 3.0
shortly aftor normal flow eonditions
woere re-established.,  Fluctuations in,
the pigment ratio were not so marked
at the South Station indicating that
it wag probably less affected by en-
vironmental changes.

Communily Metabolism

Eight diurnal analyvses were per-
formed at each station during this
study,  Wlow rates were compnted
for each of those days and ranged
from 10 hours on 28 Junc 1968 to
38 hours on 13 Beptember 1969 (T.
Butts, unpublished data)., i
mary produetivity and community
respiration were plotted for days
with clear skies, Towest production
ovenrred at both stations during a
time of high waler, inereased rate of
flow and greatly inereased turbidity.
Jross  photogynthesis ranged from
1.6 g 0, day on 28-29 June to
13.8 em 0. /m*/day on 6-7 June at
the North Station (Iig. 6. Roes-
piration at the North Station varied
from 3.7 om 0,/m*/day on 15-16
Seplember Lo 18.2 gm 0,/m?/day on
6-7 Junc.

At the South Station, production
ranged from o low of 2.0 gm 0,/ m*/
day on 2829 June to a high of 12,5
aom (L/m* day oon 6.7 June, TRes-
piration ranged from 3.1 gm 0,/m?/
day on I6-16 September 10 13.8 gm
0,/m*/day on 29830 July. Com-
munity metabolism in other aguatie
coirnunities calewlated 'eom dinenal
uxXyoen enrves is presented in able
2,

Productivity i Peoria Lake is un-
doubtedly affected by the turbidity
which in turn determines the eu-
pliotie zone {Table 3). The euphotic
zone was wenerally deeper during
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TARLE 2. Community metabolism in
selectod agquatic communities caleulaled
from diurnal oxygen curves.

- g 0,/m*/day
Souree

r R

’Elleven Florida
Springs, sumnier
{Odum, 1957}

Blue River, Okla-
homa, summer
{ Duffer and Dorris,
1966)

Skeletonr Creek, Okla-
homa, summer
{Baumgardnor,
1966)

San Marcos River,
Texaz, spring
and gummer
{Hannamn, 1967)

Iliincis River
{Present study)

0.68-63.8

3.3-48.0 6.1-18.9

4.2-.29.4  17.0-57.1

25274  4.1-19.9

1.6-13.8 3.1-18.2

periods of low flow. Tollowing
heavy rains, however, the depth of
the cupholic zone was minimal.

Photosynthetic Efficiency
The efficioncy of algae in utiliz-

TarLE 4.—Photosynthetic Rfficiency In

9

=

11

Tanrw 3. Depth of suphotic zone in

meterd,
Stai.ioil

Date North Sonth
6 June 114 114
{3 June .60 87
20 June it} 48
28 June 33 33
19 July .76 16
1% July bR 47
29 July 88 A7
2 Angust N -
11 August 0 18
15 Bept. 29 39
29 Sept. 46 .60

Iean Rild

BT

ing solar radiation for conversion
to cheomnieal c¢nevgy was computed
from gross photosynthesis and radia-
tion data. Solar radiation was meas-
ured on five oceusions and varied
from a high of 674 cal/em®/day on
2429 June, to a low of 495 cal/em®
oun 15-16 %t\p‘rcmber (Table 4). -
ficieney was calenlated according to
the cquation:

Lower Peoria Lake.

, Photo-
Photo- Chloro- synthetic * Total Solar
synthesis phyll a Lihctenc-» Radiation
I>ate Statlon gm/m?*/day g/ m? cal/emiday
2829 Juae. . ...l Narth 1.6 0.03 0.08 674
South 2.0 0.03 0. 10
W11 July. . ..o North 3.2 005 | 0.1; 673
South 1.3 0.08 0.2z
1920 July. oo oo ne North | 2.6 0.09 0.1+ 671
South | 4.3 0.z 0.2z
2930 July. ... Naorth ., 12.3 0.18 0.8 515
South 12.4 0.18 0.8
15-16 September. ... ..., .. - North 3 (.12 0.2 495
South 2.2 0.09 0.16










