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INTRGDUCTION

The present study was conducted on & small lake in East-
Central Illinois. Ashmore [Lake is known to be subject to
changes in mineral content due to the influence of water that
is shed from surrounding agricultural fields. These fields
consist mostly of corn, wheat, and soybean crops, with some
pasture lend. The lake is directly affected by run off water
containing scluble elements from the commercial fertilizers
used on the surrounding fields. These dissolved minerals are
brought into the lake by the Polecat Creek which flows into
the eastern Lorder of Ashmore Lske on its westward flow toward
the Embarras River,

Lata crtained from reports of students that had macde e~
cent plankton collections in the lake as part of an Inverte-
brate Field foology course, and personal discussions, indica-
red a noticeable fluctuation in the composition of the zooplank-
ton that seemed not to be related to the normal seasonal phenomena.

The preceding observation suggested the following course of

investigation:

To survey the zooplankton present in the upper
oz half meter of Ashmore Lake, and to determine if,
and to what degree, the composition of the zooplankton

is altered as changes in temperature, photoperiod, oxygen,



iron, nitrite-nitrogen, nitrate-nitrogen, sul-
fate, phosphate, turbidity, and pH occur during
a three month period from late winter to mid-

spring.

Ashmore Lake

Ashmore Lake is a eutrophic body of water 14,000 square
yards in area, located NW%, Sec T12 N, R1l E, Coles County,
11linois, near the Village of Ashmore. The lake‘is a result
of a limestone quarry which was operated intermittently from
1900 to the late 1940's. The average depth of the lake was
153 cm. on May 12, 1968: the bottom is covered with silt and
small stones. In the shallower regions, the lake's surface
is covered with water lilies (Nymphaea), which first broke the
surface during the first week of April. A variety of trees

including eastern cottonwood (Populus deltoides), white ash

(Fraxinus americana), black willow (Salix nigra), silver maple

(Acer saccharinum), and American sycamore (Platanus occidentalis),

are found growing almost at the water's edge. This lake affords
an opportunity to study the effects of a small stream and the
minerals it contributes to the lake, and the responses to these

minerals by the zooplankton.

Polecat Creek
This creek has its origin in Edgar County, Illinois, and

flows in a south-westward direction through Edgar and Coles



Counties. As the creek meanders through the EBast-Central region
of Illinois for approximately ten miles, it gathers the water
shed from nearly 17,280 acres of agricultural fields, growing
mostly corn, wheat, and soybean crops, with some pasture land.
These fields are fertilized each year with commercial fertilizer.
The ¢reek varies in depth from six centimeters to a depth of
four meters, however, the average depth would be approximately one
meter. The Polecat ends its flow as it enters the Embarras

River.

REVIEW OF THE LITERATURE

General Considerations

Plankton investigations have been carried out on ﬁany lekes,
rivers, and ponds in the world during the past century. Damann
(1943) refers to the study by Mueller, of microscopic organisms
gecurring in the North Sea as early as 1845. The term planktan
was not put into use until Hensen in 1887 used it to describe
the organisms that drift suspended in natural occurring waters
(Davis, 1955).

Needham and Lloyd (1930) in The Life of Inland Waters,
state "The shallower a lake is, the better its waters are ex-
posed ¢ " ight and air; and other things being equal, the richer
its production of organic life.” welch (1935) also states,
"Within limits, and under strictly comparable conditions, the

greater the areas of shallow water, the greater the biological
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productivity.” These statements apply to the rather shallow lake
under investigation.

Yoshimura (1932) during a study of the seasonal varlation
in content of nitrogenous compounds and phosphate in water of a
pond in Japan, found no relation between plankton fluctuations
and scluble phosphate, although he did state that high total
phosphorus corresponded with a high total plankton. His study
does not take into account the extremes caused by leaching of
commercial fertilizers into streams and lakes.

Ryther and Yentsch (1957) observed a relationship between
photosynthetic rate and chlorophyll content in natural populations
and cultures of marine phytoplankton.

Lackey (1561) sampled different environments at the bottom
level in marine waters, and found many different biotas, both as
to component species and total numbers. Lackey made use of aquaria
into which bottom samples were placed, and found algae and Proto-
zoa to be concentrated in the 2 to 5 mm. mud-water interface.
wieser (1959), in a study of Puget Sound beaches, found stratifi-
cation of microbiota to be temperature dependent, all other fac-
tors being equal.

Swale (1964) studied the phytoplankton of a calcareous river
in Engiend for two years to obtain quantitative information of
phytoplankton. He states that the grestest densities of plankton
were found during periods of low rain fall.

Kofoid (1908) conducted a study of the plankton of the



I1linois River. In an earlier study (1834-39) he points out
that the age of water within certain iimits results in an in-
crease in plankton nwnbers.

Galstoff (1924) concluded velocity of current to be the
principal factor that affects the organic life of a river.
£ddy (1929) made collections along the Sangamon River in
I1linois during the summer of 1929 and concluded that the cre-
ation of Lake Decatur serves to remove pollution factors which
resulted in clean water plankton in the river below the lake.

Reinhard (1931) reveals that environments which allow the
greatest time for the development of plankton will produce the
greatest crop. His studies were conducted on the upper
Mississippi River. Roach (1932) studied the entire Hocking
River, in Ohio, as a unit and concluded that average amounts
of domestic pollution has no effect on plankton. He stated
further that approximately fifteen days after a flood the
plankton of a river return to normal, implying that dilution
is of little lasting consequence. Chandler (1937) investiga-
ting the streams draining Lake Michigan, nhas shown that typical
lake plankton decrease rapidly in streams draining iakes. This
finding reinforces Reinhard's conclusion on lasting environment.

Lackey, et al. (1943) in considering the question "what is
a normal stream plankton?" made studies of a small stream in
Ohio. He feund large plankton populations independent of any

single factor such as age of water, presence of strong pollution,

-
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distance from source, and the like. He also refers to the study
of Gessner (1934), which states thalt phosphorous concentration
is the limiting factor for microorganisms in the majority of
natural waters, end gives figures showing many lakes had no
phosphorous. Lackey goes on to say (in opposition to Reinhard)
that rainfall is of enormous importance and results in a modi-
fication of the numbers and types of plankton found.

Damann (1950) made a plankton recomnaissance study of the
Missouri River Basin during the swmner of 1950 and gave high
turbidity in the Missouri River as the apparent reason why the
plankters do not multiply after leaving the tributaries flowing
into the river. He found that tributeries from arid or nonagri-
cultural land were noted to have the lowest plankton densities.
The effect of added enrichment for the drainage basin in the
agricultural areas seemed to be responsible for higher density
in some tributaries.

Williams (1964) studying major rivers and lakes of the
United States, shows some possible relationships between plank-
ton-diatom species numbers and water guality estimates, stating
especially that temperature, calcium hardness, and irrigation
waters returned to streams account for significant increases in
population densities.

Hartman (1965) in a study of the Uhio River relatves that
phytoplankton are definitely affected by phosphorus, nitrates,

and nitrites.



Hanebrink (1966) during a study of the net plankton in
Sardis Reservoir, Mississippi, found that plankton increased
rapidly after the streams entered the reservoir. He found that
high temperatures of the surface water resulted in a decreese in
plankton counts. Again the validity of the lasting stable en-
vironment hypothesis is suggested.

Nilsen (1967) conducted a study of experimentally placed
log substrates in the Kaskaskia River in Illinois, and states
that many taxonomic groups seemed to prefer an intermediate depth
and that this depth preference may change with the daily light
cycle.

Pennak (1546) states that in most lakes and streams nearly
all inorganic nutrients appear to be present in excess, even
though these substances may occur in surprisingly small guanti-
ties, Phosphorus is considered to be the limiting factor much
more frequently than nitrogen, even though the range of 0.002
to 0.005 milligrams per liter includes lake waters of very low
to high productivity! Pennak relates that it is difficult to
demonstrate the effect of nitrogen and phosphate as limiting
factors directly, to the exclusion of all other factors.

Raymond (1937) made a study on the plankton of Bass Lake,
in Michigen, a concretion-forming marl lake, and found large
amounts of marl, largely calcium carbonate. This marl, in the
littoral zone of the lake is indirectly responsible to a large

degree, for low plankton production and results in a scarcity




¢f rooted vegetation.

Zhlstrom (1936} stated that the zooplankton of Leke tlichigan
was often equal to tne diatom group in volwre but not in numbers.
vamann (1943) analyzed seventeen years of plankton data collected
from Lake dMichigan, and noted 316 "species” of diatoms and 182
"species” of Protozoa. He refers to Lake iichigan as primarily a
"piatom Lake,” and secondarily a "Dinobyron Lake.”

Orr (1954) compared the composition of Protozoa ef two areas
in a lake in Pennsylvania, one area--swamp, and the other a sewage
area, iie concludes that protozoan counts showed a gquantitative
and gualitative difference between the populations of the two
areas.

Stern (1964) found that the more intensive the anelysis the
more difficult it becomes to isclate controlling physical and
chemical varisbles. In an artificial pond, Stern found that the
composition did not change rapidly in most instances, and that

abundance fluctuated within a period of forty-eight hours.

Organic Factors
Food
Lackey (1938) investigated some ecologic factors affecting
the distribution of Protozeoa, in a variety of habitats. He indi-
cates that if the principal food of a particular holozoic proto-
zoan species consisted of certain green flagellates, these proto-
zoans might disappear except during the summer months when these

flagellates occur. Lackey believes that protozoans caen live in
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a wide range of pH, and in nature food requirements are only &z
gquantitative limiting factor. Noland (1925) relates that in
nature the amounts of available food has more to do with the dis-
tribution of fresh water ciiiates than any one factor.

Lackey (1943) conducted a series of experiments using con-
tainers. To these containers, centaining plankton, he added
varying amounts of phosp'orus and found that they either direct-
ly or indirectly excysted and the protozoan population increased
very rapidly. In conclusion, he states as long as phosphorus
is present in ample quantities, there is a vrapid use of other
food, but diminishing phosphorus below the critical point great-
ly retards the use of organic food. Lackey mentions the study
of Sandon (1332) which states that food is largely the controiling
factor for Protozoa.

dall (1965) states that in some natural waters the protozoans
barely escape starvation, managing to survive only as sparse pop-
ulations, due to the lack of certain elements. He says that pro-
tozoan nutrition, so far as the Protozoa themselves are concerned,
involves two general problems: (1) finding the necessary foods,
which is usually a matter of chance, and (2} getting such foods
inside the body ior use in metabolism. He goes on to say that
the addition of just one element might csuse a greater density
or result in the disappearance of some species. iHe indicates
that it has been known for many years that increases in tempera-

ture modify the nutritional requirements of microorganisms.
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Physical Effects
Temperature, “hotoperiod, and Rzinfall

Permak (1953) relates that free-living orotozosns show wide
ranges of tolerance to single environmental factors, but at the
same time it is thought that their activities may be affected by
relatively slight environmental changes. He says that in general
flagellates react more directly to single factors than do the
ciliates, while amoebas are intermediete. Permak goes on to say
that the most pronounced seasonal population changes are gquanti-
tative, and temperatures below 10°C. and above 28°C. markedly
affect the number of individuals present, but not the number of
species and that summer and winter lists of speciez from the
same habitats are often strikingly similar.

Hutner et al. (1957} noted that an increase in certein
metals--iron, magnesium, sinc, and apparently specific amino
acid requirements also increase with temperature.

Noland (1925) suggested several factors (such as food,
remperature, oxygen, and carbon dioxide)} that influence the
distribution of fresh-water ciliate protozozus. iHe concluded
that certain ciliates decidedly favor low temperatures,

Wang {1928) studied the seasonal distribation of Protozoa
in a pond in Philadelphia, and listed a number of temperature
effects, some of them directly affecting the Proctozoa. He made
uge of the Leprms ewrythermic, termophilic, =nd so on, to des-

cribe these organisms. Wang made his collections near the



11
surface of the pond.

welchi {1935) suggested when the interpretation oif field re-
sults is being directly correlatved to temperature, one should
consider the modificetions to wnich & body of water is subject.
fhiese wodifications include changes in chemical composition and
photoperiod.

Lackey (1938) states that marked seasonal changes due to
temperaturs are guantitative. Reinhard (1931; fouud fiuctua-
fions in the Upper Missgissippi due to temperature, bur these
changes were minor and affected principally the chlorophyll
bearing forms. Lackey {1943) suggests that rainfsll is of
enormous Importance in modifying the numbers and types of plank-
ton found, and rains quickly reduce the total population from the
source of a stream to the mouth.

Bamforth (1958) founu the meximum values for temperature,
pii, and dissolved oxygen sccurred in mid-afternoon, and the
minimum in early morning. Bamforihh (1902) pointed out that
plankton populations, predominantly Protozoa, oiten changed
during tne day, sometimes significantly wituin two hours after
sunrise, pointing to either increased temperature and/or light
intensity as factors.

Swale (1564) conclucdes that longer day length is most like-
ly a "triggering” factor determining the onset of spring diatom
growth. DBeyers (1902) postulates, using aqueria, that the

cluser a living system approaches the integration of a balanced
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ecosystem, the less it is affected by tenperature. Beyers also
believes thalt pactosynthesis is not stimulated by this increase

in the temwperature, Hall (120%) mentions the fact that tenpera-

ture modifies the nutritional reguirements of microorganisms.

Manganese and Iron

Guseva (1939), in his studies, has shown that concentrations
of more than 0.2 milligrams of manganese per liter are definitely
toxic to some plankters. Hutner et al. (1957) states that need
for increases in certain metals-~iron, magnesium, manganese, zinc,
and apparently specific amino acid requirements alsoc increases
with temperature. Bamforth (1962) noted a decline in iron during
the day. Pemnak (1946) finds concentrations of only a milligram
or two per liter usually seems to be ample for such substances

ag silicon, magnesium, calcium, chlorine, potassium, and sodium.

fiydrogen lom Concentration and Oxygen

Cowles and Schwitaila {(1923) studied the hydrogen-Ion cone-
centration of a stream and series of pocls In relation to the
cocuwrrence of Suglena, and found the pl to oo modified by the
aquatic fauna and flora. Lackey (1038 says that prucczZosns
can live in a2 wide range of pi. Bamforth (1958) found the maxi-
mwn value for pd and dissolved oxygen to occur in mid-afternoon,
and the minimwa in early morning. Hazelwood and Carker (1.961)
shiow that dissolved oxygen concentration is posdiiively cerrelated

tc the density of Daphnia. They state that the density of
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Diaptomus is slso positively correlated with oxygen.

Phosphate, Nitrite-nitrogen, and Nitrate-nitrogen

Juday and Birge (1931) show from studies of Wisconsin lakes
that the phosphate remaihed undiminished in the surface waters of
lakes and many of them were high producers of plankton.

Yoshimura (1932) found no relation between plankton fluctu-
ations and soluble phosphate. Gessner (193%), however, says
phosphorus concentration is the limiting factor for microorgan-
isms in the majority of natural wéters.

Lackey gt al. (1943) reasoned the increase in plankton be-
low a sewage disposal plant to be due to materials such as phos~
phates, nitrates, and niterites. Hutchinson (1344} concludes
that all nutrients except nitrate and phosphate are normally
present in such considerable excess, that qualitative effects
due to their fluctuation are most unlikely.

Pennak (1546) says that phosphorus is considered to be the
limiting factor much more freguently than nitrogen. Hays and
Phillips (1958) noted that phytopiankton can take up a given
amount of phosphate in five minutes in jar experiments, while
aquatic Qlants’raquire several hours. Bamforth (1958) found
that nitrates increased slightly atnight, while carbon dioxide,
phosphate, and iron declined during the day. Bamforth (1962)
saw no diuwrnal changa”cnurﬁ be noted for nitrate and nitrite.

Williams (1964) has shown the return of irrigation water

to streams may account for significant increases in population
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density of phytoplankton. He believes this to be due to the
nitrates, phosphates, and trace minerals taken from the agricul-
tural soil.
Hutchinson (1944) in a review has indicated: "Clear cut
cérrelations between chemical conditions and the qualitative
cémposition of the phytoplankton and the zooplankton are not to

bé expected.”

MATERIALS AND METHODS

Plankton collections were made near the noon hour twice
weekly, beginning on March 7, 1968, and ending on May 23, 1968,

A|plankton net made of No. 12 standard silk cloth with'125 meshes

|
t%'the inch"was towed in the upper one foot level of the water,

et a two meter distance behind & rowed boat. The lake was arbi-
t&%rily divided into thirds, and the plankton net was raised and
aa#ples collected three times during the 200 meter tow. The tow

w&4 made from west to east in the longest portion of the lake.

| During the early part of this study it was necessary to use

tié boat oars to break through ice which covered the surface of

¢ lake, in order that semples might be obtained. Due to this

j§jformatian, during the very cold days samples of the entire
|
,-; h of the lake were impossible.

One quart of water was taken from the upper .5 meter level

negr the center of the lake and taken to the laboratory for chem-

fpdl analysis.
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A measurement of air and water temperature, and parts per

million f{pom) of oxygen was recorded, using a YSI Model 51 Oxygen
Meter. A Hach, Model No. DR-EL portable water engineers labora-
tory was used to recheck oxygen and to determine turbidity. Tur-
bidity readings were recorded in Jackson Turbidity tnits (J.T.U.).
Perts per million of sulphate, phcsphate, iron, nitrate-nitrogen,
nitrite-nitrogen, and pH values were also determined, using the
same instrument. Hours of available sunlight and the amount of
raipfall was recorded from standsrd meteorological data posted by
th@lEastern Illinois University's Department of Geography.

‘ The sample containing zooplankton was not centrifuged, how-
eve*, it was swirled by hand, and a syringe was used to remove a
sam#le from the container into a Syracuse watch glass. The sample
wasiviewed first under a Bausch and Lomb 0.7X - 3X binocular scope
forisurvey of the larger zcoHplankton. Later, the watch glass and
saﬁple were transferred to an American Optical compound microscope
wikh a 10X ocular, 10X low power objective and 45X high power ob-
jebtiv&, for observing the smaller plankters. Wet-mount slides
werg orepared in order to facilitate identifi_uation of Protozoa

and| nther microfauna. All specimens were studied alive when pos-

sible, however, phutographs and permanent slides were made of some
\
or@#nismg, A 3edgwick-Rafter counting chamber was used in the

later observation, 0Dsta was tabulated, but inasmuch as gqualita-

tive information was sought, no attempt was made to make more than

rough guantitations.
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Jystematic references for the various groups of organisms
investigated included Wward and whipple, 2nd Zdition, W. T.

Edmonson, editor (1959), Fresh water Biology; Pennak, kobert Ww.

(1953}, Eresh-water Invertebrates of the United States; Xudo,
Richard R. (1966) Protozoology, 5th Edition; Jahn, Theodore and

Frances (1949), How to Know the Protozoa; MNeedham and Needham

(1830}, A Guide to the Study of Fresh water Biology; and Eddy

and tHodson (1961), Taxonomic Keys tc the Common Animals of North

America.

RESULTS
The contour of Ashmore Lake and its relationship to the
Polecat Creek is shown in Fig. 1. The creek flows toward the
west. Detail of the study area, showing depth, areas of emergent
vezetation, and plankton collecting range is shown in Fig. 2.

The average depth of the lake is 153 cm.

BIGLOGLICAL DATA
Protozoa
As a group, the Protozoa were the most Dundant animals,
They were represented by sixty-six different species; of these
there were twenty-five species in the Superclass Mastigophora,

twenty-four members of the Ciliata, and sixteen Sarcodina.

Sarcodina
The Superclass Sarcodine, represented in plankton samples

by sixteen species, was the group with the least numbers of species.



17

Zeveral species of the testicate sarcodin Difflugia were
collected (Table 1). At least one species, and at tines more
than one species, were present in each of the plankton tows.
sdlowever, more individuals of this genus were found during times
of high turbidity (Fig. b). U. acuminata first appeared on
March 3, 1968, and was observed on ten other accasions, but each
time by only one or two crganisms. U. corona was in eleven of
the twenty-two plankton tows, however, a greater nunber of times
in April and !May (Table 1). OSometimes one or two organisms were
present per microscopic field. ilembers of the species 3. globgsa
occurred most frequently, being in seventeen of the twenty-two
collections. This species was normally represented by one or
two specimens per microscopic field. D. oblongata appeared only
twice, once in March and again in April, then only two or three
organisms were obgerved. D. urceolata occurred in two plankton
towg in March, at which time two or three individuals were ob-
served.

Arcella s8p., a testacian related to Difflugia, appeared in
four collections--all during the month of racch.

fhe heliozoan Actinophrys sol was found each month of the
study, It occurred on three occasions in March and once in
April, and twice in May. During the May samples, three or four
of these organisms were observed per microscopic field.
Actinosphaerium sp., another helizoan, appeared first on

April 14, and was observed on two other occasions that month.
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it zlso apgeared twice in fay. Never more than two orgamisms
per microscopic field were observed.

Naked amoebae, usually associated with the substrate, were
occasionally collected. Gromia fluvialis was seen on April 11
and 1l4%; on both occasions six or eight of these organisms were
chserved per microscopic field of vision. Mayorella sp. was
observed orce in March. Ffelomyxa illinpoisensis was present
once in March and again on April 7 and 11, and on all occasions
only one or two organisms were observed. Thecamoeba Sp. was
present twice in mid-lMarch. A Valkampfis sp., attached to

algae, was collected in a March sample.

Mastigophora

The kinetoplastid Bodo sp. was identified in nine plankton
tows (Teble 1). However, its small size (11-15 micra) permits
it to escape notice unless great numbers of individuals are

present. Only three Cephalothamnium cyclopum, & colonial

stalked flagellate, were seen and on one occasion only, March 7.

Uroglena volvox: This colonial chrysomonad form was iden-

tified from single individuals seen on two occasions, once in
April and once again in ﬁay. The colonial loricate chrysomonad
Dinobryon was observed in very few murbers in March. However,

it appeared in increasing numbers in six out of eight collections
in May. In fact it became one of the more characteristic Protozoa

in the plankton as the water became warmer.
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fuglens svp. appeared in twenty of the twenty-two collections.
This group continued to increase in punbers as the water btempera-~
ture wermed and the photoperiod increased. Of all the euglenoids
present, Z.scus was found most frequently, appearing twclve times
thrsaghout the study (Table 1). E. spirogyra wés observed on five
occasions; LK. deses was identified from a few orgeanisms in three
May collecti~-ns. E. rostrifera and E. trinteris both were observed
only once in May, and then they were not plentiful. Euderina elegans,
a nlate-like colonial form, was present in late May on one occasion,
and then only a few organisms were cbserved.

Irachelomonas spp. was present in seventeen collections during

the study (Table 1). Of these, only two were identified to species
I. urceclata and I. velvocina, both of which appeared in the study

onn only two occasions. It was later thought that many of the members
observed were probably I. yolvocina. Early in the study, Trachelo-
monas was not abundant; it was only in May that these flagellates
began to appear in some nunbers.

The chrysomonad Synura uvella was observed intermittently
timroughout the study. 1In fact, it appeared auring times when the
lake was covered with several inches of ice.

dembers of the genus Phacus began to appear more freguently
after the water had warmed somewhat. P. longicauda best repre-
sented this genus, being present on eleven occasions (Table 1).

P. pleuronectes followed with four appearances, and P. trigueter

appeared twice. {his genus was very common. Wwhile dinoflagellates
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such as Peridinium and Ceretium sre normally ebundant inhabitants
of eutrophic lakes, this was not the case during this study.

Ceratium hirundinella wass observed in one Merch sample, represented

by only very few organisms. CPeridinium tabulatum was found first

on March 10, and appeared on three other occasions In April and

was observed twice in May. Gymnodinium sp. did not appear until

May and wes recorded threz times that month and was then repre-
sented by three or four organisms per microscopic field.

Glenodinium cinclum was seen four times in May and once in April.

The large colonial flagellate Volvox sp. did not appear until
May, and was then only represented by one or two colonies twice
that month.

The mastigophorians and the ciliates were almost equal in
total number of species during this three month study. It is ap-
parent, however, that the .nastigophoriens show a definite favor
for increased photoperiod and warmer water. Their numbers in-
creased greatly in May, a time when these two conditions were

most favorable.

Ciliata

The ciliate which appeered most frequently throughout the
study was the spirotrich Stentor sp., being present in eighteen
of the twenty-two collections (Table 1), A peak in density and
frequency of this protozoan was reached in March when the trum-

pet-shaped, pyriform and oval swimming stages were present in
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all collections made during that month.

The peritrich Vorticella sp. was the second most frequently
occurring ciliate, appearing in sixteen collections (Table 1).

Both Stentor and Vorticella are frequently thought of as
being sessile, and more times than not attached by hold-fast
structures to material present in the water. But here, these
organisms were present, both free swimming and sessile.

A species of Vorticella was observed as an ectocommensal on
several metazoans (Plate VII)., It was observed on annelids,
ostrocods, cladocerans, and copepods. There were other ecto-
commensals observed: Epistylis sp. was found in March (Table 1)
on Cyclops sp., and Cothurinis canthocampti was freguently ob-
served on the hapacticoid Canthocamptus sp. (Table 1, Table 2,
and Plates I-VI).

The hypotrich Stylonychia sp. was observed most frequently
during the month of March, when it was absent in only one col-
lection (Table 1). Euplotes patella, a hypotrich ciliate,
occurred once each in April and May and was observed on four
occasions in March.

The gymnostome Dileptus anser made five of its six appear-
ences in March, and when observed only one or two were seen.
Spirostomum teres is a very large ciliate that appeared on four
occasions in April and once in March. 8. teres reached a peak
on March 31, when many organisms were observed per microscopic

field.
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The peritrich Epistylis sp. was observed on five occasions
and when present was an ectocommensal on Cyeclops sp. and on
ostrocods.,

Bursaria truncatella was not observed during April. How-
ever, this spirotrich did appear in three March collections and
twice in May.

The oligotrich Halteria grandenella was present in one half
of the collections and was absent in only one of the seven May
collections. This ciliate was frequently the dominant protozoan
in the plankton samples taken in May. There were times when H.
grandenella was present in numbers upwards of thirty per micro-
scopic field.

The holotrich Coleps hirtus was found once in April and
twice in May, and then they were very sparse msmbers of the
plankton.

Vaginocola leptosoms was observed on three occasions, and
each time this loricate ciliate was attached to filamentous
algae.

Lacrymaria olor was cbserved on three occasions, all in
the month of March., The gymmostome Loxodes sp. appeared only
twice during March, and then only very few specimens were ob-
served. On two occasions in May, the hymenostome Paramecium sp.
was identified from only a few individuals. The holotrich
Didimum sp. was recognized in two May collections (Table 1).
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The hypotrich Urosoma sp. was seen twice in March.
Chidodonella caudata, Condylostoma sp., Cyclidium glaucoma,
Lionotus fasciola, and Opercularia sp. each appeared only once
{Table 1).
Tokophyra cyclopum was the only individual of the Order
Suctorida found during the course of the study. It was observed

attached to the antenna of Canthocamptus sp., & harpacticoid
copepod, which was also host to Cothurina canthocampti.

METAZOANS
Colentrata
One Hydra was observed during the study on April 14. It
was attached to a maple bud which had passed into the collecting
net. Maplé buds had fallen into the lake as a result of high
winds and rain.

Aschelminthes

Rotifers were present in all of the plankton samples taken.
Rotaria sp., while neveé abundant in the cold water, appeared
in Increasing nunbers as the water warmed, and when the nitrogen
content was high it was observed in all samples (Table 2). Next
in order of most frequent occurrence was Asplanchna sp. and
Synchaeta 8p., each appearing in twenty collections. These two
organisms were abundant throughout most of the study, but reached
a peak on May 5 and May 9, when five to tem would be observed per

microscopic field.
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Brachionus sp. was observed throughout the study, but was
most frequent in May, where it appeared in increasing abundance
during each collection that month. A few Keratella guadrata
were present five times each for the three months the collections
were made. Euchlanis sp. was not observed during the month of
March, and made its first appearance on April 7 and in four
other collections that month. This orgenism was present in all
of the May collections. Filinia longiseta appeared a total of
twelve times (Table 2). Rotaria neptunia was also present on
twelve occasions, six of which were in April and three each for
March and May.

Monostyla sp. did not occur until April, when it was ob-
served in one half of the samples, but was absent in only one
May collection. This species showed an increase in numbers
through the month of Mey. FPhilodina sp. occurred once in April,
on four occasions in March, and three times in Mey. Epiphanes
senta was present in five of the seven March samples, and once
in April and May, but was at no time very abundant.

Irichocera sp. was first observed on May 5 and in four
other collections that month and in each sample more specimens
were observed. Brachionus calyciflours was present in three
samples, two of which were in May and one in April.

Mytilline sp. was alao cbserved on three occasions, all
occwrring in May (Tsble 2). Brachionus urceolares, Notholca
striata, and Testudenella sp. were observed only twice (Table 2).
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The following rotifers were observed only once and most of

the time identified from only one or two specimens: Cupelagagis

sp., Hexarthra mira, Kellicottlas longispina, Ketallea cochlearis,

Notommata sp., and Polyarthra sp. (Table 2).
Chaetonotus sp. was the only gastrotrich observed; each

time near the east end of the lake (Table 2).
Nematodes were frequently observed, but few in number.
These minute worms were less than 2 mm. long and were not iden-

tified to genus (Table 2).

Platyhelminthes

Four species of Turbellaria (Table 2) were represented.
These appeared sporadically throughout the study. Dalyella sp.
was observed once in April. Macrostomum appendiculatum was pres-
ent in one March sample. Stenostomum sp. was not observed until
April, then only twice that month, and once in MNay during a
period of high turbidity (Fig. 6). Typhloplena viredala was
present on two occasions, once in March and agﬁin in April.
These worms were never very abundant and were represented only

by one or two organisms.

Ectoprocta

Ectoproct statchblasts were cbserved in collections in
March and April, and the young polypid stages began to appear
in May. These were identified as Plumatellas.
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Amnelida
Three genera of oligochaetes were represented by one or two
individuals. Alecsoma was found i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>