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PLANKTON STUDY OF THE EASTERN ILLI

STATE COLLEGE CAMPUS LAKE

Charles E. Compton
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PLANKTON STUDY OF THR Tf2TIRN TLLINOTS

INTFODUCTIION
This study wes made it try o mesasure the veriations in the

plankion count

collections made during two separzie pevinds from the Comong Lele
it Dastern Illinols Stste College, Charleston, Tllinois have
teen studied to see 1f there 18 any reletionshiy between the 2T,

Tight penetration and surface witer temperaturs sznd plankton

populetions in such a lake. If physical or chemical fac-

tors have a continuous major influence uson the nlankton pog-

ulation it should be detectable during ory season of the year.

Authors of such studles differ as to the importence of any one
nvironmentzl fzactor upon plankton crowbth =and reproduction,

T have made nine collections and counted and named the

§hs

prineipzl planbion plants 2nd snimals and I have made 2nd
recorded the water temperztures, oH measurements and the denths
of 1light penetration.

~

Seventy-two

cres were hased by the college in 1231 =as

(&)

an sddition to the campus, An earthen dam was constructed across

&

\{h

the draw znd the lake bacin was excaveted in 1225, As & part of



ox gl

the Twenty-Five Year Plan (Colemzn 1950) for the development of

A.a.

Fastern's cempus the originzl lske was changed completely when

Cw
it was resheped =and dug deeper during 1942, In this plan the men's
athletic zrez was moved to the 72 acrez from the main csmous and ic

&

now known =8 Lincoln Field., A new concrete spillway and dsm

X4

consisting of driven shect metzl and earth were constructed on the

golf course and the athletic field to the north., In addition to the

pply from the drainsze mentloned the lake is fed by other

surfece drainage and possibly by underground sources because some

water level has been malntained since the lelie was constructed,

easured and sounded on Lpril 9, 1955 (Iig. 1). The lzke has &

constricotion at the middle where & zmall frotbhridege was constructed,

A north-south line was sighted throuch three reference points und

the southwest corner of Dongles Fall,
iriven 2} inmeh pige located epprovimately 40 fect from the south-
ezst choreline. The bridge post on the northwest corner wss used

as reference point No. 2, Another 27 inch pipe was driven epprox-

imately 60 foet from the shoreline on the north end of the luke
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ence point No. 2. The depth and contour
s pompared with the blueprint showed ne sppreciable ancunt of

gilting. The greatest depth of 7 feet was messured in the sonth
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basin. The totzl length is aepproximetely 600 feet ar i the widest

<0 inches below the beveled edge of the bridge zbutment on the
southwest corner,

The Campus Take had been kept clear of the emevrent vezetation.
Thiz eliminzstion resulted in only open weoler, submerged and flozting

leaf specles. Poiamogeton, Marsiles, Elodea and Chara were well ssts

lished during the last study.

-

The following students have contribuizd fn these studies:
Paul Trotta, from September 17, 1953 through Nevember 1€, 1953,

2

Charles BE. Compton, from Janurary 5, 19355 through March 1, 19545 and
inite Hophiins Brovm, from Mareh 1, 1955 throu,
Tre first two studies were both cqualitstive snd quuatitative in
asture vhile the latter was qualitstive only.

Plankton tow net collections were made weelkly from_the foot-
bridge for cuzlitstive study. In 2ddition a sample of unconcen-
trated lale water was tsken 1lnto the laborstory and examined

mediately by the Direct Count Method for microscopic orgunisms
(Damann 1950)., The Secchi disk was used esch time to mezsure

1

light penetration. OSurface temperature cf the weter wes recorded

5

and upon returning to the laboratory the pH w

-

s determined by

colormetric methods,

ERESULTE INCLUDING COUNTS

The phytoplankton was more abundsnt during the major »artht

g (3] J &

of the period until the last two collzctions on the 10th and 16th

pert is sporoximetely 160 feet across. hater level was established at
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1 the maximum ond mipimun is 2

2. uinter; 1255, Plankton

AR

During the winter the ple

Teble 3). There wes no steady trend in numbers
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however, the minimum of 20 organisms ser cc. wags recorded on the
5th of Jenursry and = si
the last tuo rcellections with ¢ maximum of 775 orgenisms
per cc, on the lst of Marech., IFrotozosns and Rotifers made up
the total zoopleniiton pepulation counted with the Protozoans
being most zbundant.

The phytoglenkton wes particularly scerce during the winter

zollections. Only five cpecies were vecorded with Naviculs

founa on the 15th of February and the lst of March, It had the

largest populstion of any of the phytoplankton. According to

thipole {(19332) the Myxephycesze usually
warm water especizlly during the summer. All cther ghytoplenkton
species apnezred only once or twice during the collecting perio

Phytoplenkion was sbsent on the 25th of Janurzsry when the water

wos at the lowest temperziure (36° F.) and zzuin on the Z2nd of

,qO -~

February when the tempersture was 42° F. The maximun plytoplenkiton

end zooplankton populztions cccurred when the water temperature
recched its maximum of 42° F, during the winter collecting pericg

were most numerous on the lst of March




Teble 3. Plsnkton counts made by Charles Compton from
January 5, 1?55 through Murch 1, 1255. Civen in numbers car
cubic contimeter

Algal classes and January February Mareh
senera envountered 5 ll 1g 25 1 3 15 22 1
ILOROPIYCRAE:

Chlamjdomona: e — - . e e 10 - 30
BACILLARIOPINCEAE:

Neviculs 10 s 20 e 10 55 10 - 240
CERYSOPHY CRAE:
FICLENCPEICELE:

Fuclena e £ - — —— 10 - — 1¢

Trachelomonss 5 - . - - - S —
MY YOPIM CEAE:

Oescillatoris — - e - - — 15 - 1,325

TOTAL

PHYTOPLANKTON: 15 5 20 o 10 c5 35 01,610
T™T M|T
.‘.-" d&idd
ZOCPLANITON: 20 35 Z05 185 125 510 & s 778
Tuble 4., Plysicel and chemical datsa recorded Charles
Cempton from Jumuary £, 1255 through Yorch 1958,
January Februery March
Tactor 5 11 18 25 1 g 15 22 1
2 h ks g pl o’
45 28 37 36 38 29 38 4e 48
12 <1 26 26 26 32 26 25 18
LJ:I 7»0 iuﬁi— 7«5 7.() 70{.1 706 ?56 7.6 7&7



CH}.,M”ICAI_‘ AND ,..ALH C and ;l!‘TA
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the winter period (Tsble 4). Desth of penebtration for light varied

o

from 1¢€ to 2€ inches, Temperature fluctusted over s range of 12

. [ -
from a meximum of 247 F. ino 487 T.

Alzologicel literzture has established the fact that temperate

during the year when the onlankton

i Y
I : - & <

These sbundant srowth periods usually oceur in the f2ll snd uged

tien they have coccasional larce fluctustions

secies, Although it is

Lake zlso follows this

o o

trend it ghonld not be concluded that the sopnlation relaiionshin

ilar during every foll and winter perilod.
It becomes c¢xceedingly difficnlt to attribute the cualitztive
or cusntitctive changes to wry cingle cheniczl or shysical factor,

The fluctnation of the hydrocen-ion concentration over =z range
from »E 7 to 9 does zaot secm urnusuwl since most ordinsry lakes
range from oH 6.5 to 2,5 (ieleh 1225), Ceritsin slgse thrive bether

under zlkuline conditions, while others tn Lz sdented to

2cid conditions (McCombie 1952)., L4 decresnce in carbon dioxide

will consz the P walue to hecome grest

The increscsed growth

of ghytoolsanitton could lLave to increzse durin

the incresse

ose from & neutral 7.0 to an slkzline 7.7 durin

salation excesads the populaetion during any other period of the yesr,
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nerease correlated well encugh with the population to mal
zopear that pH wae 2 controlling fuctor., Rewson (1939) states that
the pH may be of less Importunce 28 a2
1ife than hes been supposed.

Depth of licht penetration is modified by ihe dissolved
substences, suspended materials, concentratiorn of orgeniems and
the position of the sun (VeCombie 1952). Too wueh 11
dle ineufficlent ‘mentitices will definitely
limit the photosynthetic rote [Domsum 1242). Docsnec of the

. rete of sunenended particles turbid weter is

usuelly warmer ihan olear woter (Elum 1258). Just how veriation

3 E L N 4 2 s B

in light affecte the totel pl=iliton population is not lnowm, Tt
. . -

hos becn shown thol variaetizi iv Tgbkt cenetratiion will offect

cpecific orgeniome, Plankion growih muy ke controlled by othe
factors even when sufficient light is available, although
insufficient light may not allow the orgaenisms to reach their

n wimum numbers when other fsctors are at the »ptimum for bheir
growth (McCombie 1952).

1 . -
b e
Louvvezi

The relationshis Curs and e shuane

jdance of plankton is cometimer obscured by other factors, however,
the relationship with this envirommentsl factor is closer then
with any other measured. As shown in filgures 2 and 4 with few
exceptions the ohyto;lenkton pooulation increaced or decreased

-

with the ftempersture, Plytonlaniton ponul:tlon was createst

during both seasons when the tempersturs woc st the moximum,









temperatures were at the minimum,

tenperatare was the most

Tn 1947 Damsnn concluled the

oy e Y PR T 1 )
and conlroellinge growth ¢

(]

f plankton
mey hove = eontrolling influence

is evidenred by the fact that
subaretie

LER-N

or warm tolerant orss

Tos 4 . TR B 1.
Lo interpreted to mean that

211 species of plytoplankton are affected in 2 simils

lower temperatures
the spring and £311,

Chlorapghyesac populations mast nearly perallels the curve
of the water tempersture,

= rovth patfern similar to the Chloro.
n the eveeption that maximmm growth occurs

were most numerous during the small numbers during

the winter, The (l'orophyceze followed closely the nettern as given

hy Whipple. The one major exception encountered in the growth of

the Myxoplyceae was 1ts presence in the two counts durine late

Febrazry and early March., Uhy 1t ap esred 30 eurly is not known,

i35

but it is believed that whether or not it would hsve developed into
a "bloom" would depend upon the water temperature, Although temp-

erature has a controlling effect wupon plankton, fluctnztions thought



to be ceused by temperature may at times be due te light fluctusztions

2 3 4 ~
which sometimes accompany tempersture changes {Prescott 1239).
Lapse of time between the occurrsnce of a plysiczl or chemicsl

condition and the resultsnt effect upan orgunisms msekes the tying

tozether of cause and effect Jifficuli., In

ot
¢t
)
-
[¢]

were encountered in two collections than throughou

o0
o
e

rest of the neriod. 0On the 2%th of October and the 2rd of \CVPm“Lr

-5

9 .

casonal variation of zooplankion population is not necesszerily

related to temrerature, Trescler (1929) states thot 1t iz imposcible
to multe generzl staisawents regerding the cuslity or cuantity of
zooplanizton, The Protozoz, Hotifera znd Crustacea nopuletions are
related to the species prerent, available food supily, hatching
seeson {(“hipple 1922).

ONCLUSION

robably the most importent controlling factor. It hor o direct

effect upon the rate of
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Data from two cusntitetive

and eompared,  The gerinda were

contas o . when Lhe btemaerchure weo 2t 8 minimum
SOV =il oLieert LIl ¥ = Lo vl R o il 4 LILTILTIN N

Zooplenicton popricotions are not nececcarily controlled in the

emicel factors ==

sopuletione,

were phytoplinicten =nd

rooplanizton,
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PHY TOPLANKTON:
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Collected by Peul Trotta on October 12, 1952,



MY XOPI

Anshaens

Aphanizomenon flosaguce

vO@lO»_ha'
Cloencznes

CHRY SOPHY CEAE
Dinobryon soclele
M 1 lomons s
DINOPHICELE
Cerstium hirundinells
SCHLZOMICETES
Eegriatoa
ZOOPTLANKTON :
PROTOZDL ROTITERA
tmzhimonas glohese Anursea
Ch:»nmnnﬂu Asplanche
Codonell=a Zrachionug
Diffingia t5 Conochilus
Dileptus Philodina
mW1QQf11 Polyurthra
Pterodina
otariz neptunis
Ov’”tonpc 2 henneguy i

-

cdomonas

Stentor L:oneus

Ceyohidia
Vortie

I T I
cello
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