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DISTRIBUTION AND ABUNDANCE OF THE ZOOPLANKTON OF
CANTON RESERVOIR, OKLAHOMA'

Joseph T. Yacovino

Oklahomo Fishery Research Laboratory, Norman, Oklahoma

The plankton of Canton Reservoir was sampled during 1967 and 1968. Spring
pulses were noted both years. Plankton volumes also varied with horizontal location
and depth. Entomostracans represented in the samples were  evclopaid  copepada,

Diaptomus, Daphnia, Bosmina, Diapl

ssoma. and - Cerioda)

I Of these, only

Daphnia and Diaptomus showed any vertical Lavering: the others ocenrred in about
the same abundance at all depths. Daphnia and Diaptomus were the dominant spring-
time zooplankters, while Bosmina was dominant in summcer and fall.

It is the consensus of most fishery biolo-
gists that the larvac and fry of most fresh-
water fish need a constant supply of zoo-
plankton for survival and carly growth.

For scveral vears, the Oklahoma Fisherv
Rescarch Laboratory has been interested in
the survival factors of the frv and voung-of-
the-vear fish of Canton Reservoir. The pres-
cut study was started in 1965, with the pur-
posc of obtaining data which would be help-
ful in understanding the zooplankton-fry
relationship.

Results of the 1965 and 1966 investiga-
tions were reported by Bross (1, 2). Results
of the 1967 and 1968 studics are covered in
this paper. The main emphasis of this re-
port is on the centomostracans, since this
group contains the most important food
organisms. Rough cstimates of the abund-
ance of the Rotatoria genera have also been
made, but the highlv mobile Diptera larvac,
of which only two were caught, will not be
considered. Algae contributed to the sample
volumes, but trcatment of the abundance
of cach phytoplankter is bevond the scope
of this paper.

STUDY AREA AND METHODS

Canton Reservoir, as reported by Bross
1), is a shallow, hardwater impoundment
i northwestern QOklahoma, having a mean
depth of 15 ft. and an arca of about 7,500
acres. The main axis of this somewhat cres-
cent-shaped lake is in a northwest-southeast
lirection. The strong southwest winds,
vhich prevail during the spring and summer,
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cause vigorous mixing of the water, which
in turn prevents thennal stratification.

Samples were taken with a 62p mesh
plankton net towed for 5 min, at about 4
miles per hr. The 9 stations sampled in
1967 were so located that all the major sec-
tions of the lake would be represented. Only
3 stations, which were located near the cen-
ter of the lake, were sampled in 1968, Tows
for 1967 were made at the surface, and at
10 fr and 20 ft levels when the depth of
the water permitted. Only surface and 10 ft
levels were sampled in 1968,

The preserved samples were examined
microscopically, and, except for the cyvclo-
poid copepods, organisms were identificd as
to genus. The number of cach plankter per
low power ficld (40X; ficld diameter 3.75
mm) was rccorded. Volumes for cach sample
were determined by measuring the liquid
displaced by the organisms, which were rc-
moved by filtration through No. 3 filter
paper. A suction device was used to hasten
the filtration.

RESULTS AND DISCUSSION

Plankton volumes for 1967 showed a
strong spring pulsc, with no perceptible rise

vOLyme (L)

Ficuge 1. Mean volumes of plankton collected
during 1967 and 1968.
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in autumn (Figure 1). Fall maxima are nor-
mal for temperate lakes and are, usually,
associated with increases in nitrogen, phos-
phorus, and other nutrients (4). Nutricnt
concentrations arc known to increase with
water inflow, and since the surface level of
Canton Reservoir rose steadily during the
summer of 1967 (2), an increasc in nu-
trients followed by an increase in plankton
volumes would be expected. A fall peak,
greater than the onc shown, might have
occurred during a time when no samples
were taken.

Vertical movement of the plankton oc-
curred  during the spring of both ycars.
Surface volumes in spring were greater thau
volumes at the 10 ft level. During June
the reverse occurred with the 10 ft volumes
being  the larger.  Water  temperatures
reached a peak about the middie of June
in 1967 and, conscquently, the plankton
probably moved to the lower depths to
avoid the temporarily warmer surface waters.

During the first half of 1967, volumes in-
creased dircetly with the distance upstream
from the dam (Figure 2). Bross (1) ob-
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Ficure 2. Change in sample volume with
change in the distance upstrcam from the dam.

tained a similar line with the 1965 data.
Tempcerature also increased as one  pro-
gressed upstream. A coefficient of correla-
tion, R, as described by Townsend (5),
was calculated and a valuc significant at the
01 level was obtained. The increase in
volume with incrcased displacement up-
strcam, thercfore, is probably a result of tem-
perature increase.

The line for the second half of 1967 is
reversed, with the greater volumes, this time,

being nearer the dam. Temperature differ-
ence for opposite ends of the lake for this
period was only 1.1 F, with the headwaters
being the warmest. It is unlikely that change
in tcmperature alone brought about these
volume differences, since the temperature
range was so small.

Differences in volume of samples from
stations located on a line drawn across the
width of the lake were slight, as might be
expected since most of the wave action is
in that direction.

Fntomostracans represented in samples
for both years were cyclopoid Copepoda,
Diaptomus, Daphnia, Diaphanosoma, and
Ceriodaphnia. The various Rotatoria genera
found both years arc shown in Table 1.

Only Daphnia and Diaptomus showed
vertical lavering; both were more abundant
at the surface than at the two lower depths.
Avoidance of stagnant bottom water is prob-
ably not the cause of this migration to the
surface, since Bross (1) found that the lake
was wcll oxygenated at all depths. Irwin
and Claffy (6) found greater volumes of
zooplankton at the surfacc than at the bot-
tom for both clear and turbid lakes in Ok-
lahoma. Hutchinson (7) reported a similar
reversed daytime distribution for large adult
Daphnia longispina in Lough Derge, Ire-
land.

The number of copepod nauplii fluctu-
ated greatly from week to week in both vears

‘TasLe 1. Mean number per sample and percent-
age of occurrence of Rotatoria, 1967 and 1968.

Mean Percentage of
Number Occurrence
Asplanchna 54 90.0
Brachionus 1.1 103
Filinia 21 17.9
Keratella 159 903
Platyias 0.1 03
Polyarthra 0.3 8.2

(Tables 2 and 3), while numbers of adult
entomostracans changed more gradually.

In June, 1967, both nauplii and Bosmina
numbers rose sharply, but Daphnia was not
found. This unusual happening might have
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TasrLe 2. Mean ber of organisms per le, 1967.
Mar Apr Apr Apr Apr May May May May May Jun Jul Aug Sep Oct Nov
28 6 12 18 25 2 9 16 23 3 12 10 8 19 17 n
Nauplii 276 319 156 219 192 207 176 111 93 152 236 83 199 150 79 15
Cyclopoida 49 23 18 14 16 18 12 16 13 11 04 06 17 14 13 07
Diaptomus 55 32 31 41 45 36 28 30 44 41 59 32 31 18 13 09
Bosmina 92 26 15 21 28 26 23 21 L1 16 113 21 32 172 69 20
Daphnia 06 45 57 75 65 58 51 70 51 53 00 28 L7 08 17 06
Diaphanosoma 06 00 00 00 00 00 00 00 006 00 00 00 14 14 04 00
Ceriodaphnia 00 00 00 00 00 00 00 00 00 00 00 00 00 08 16 05
TasLe 3, Mean number of organisms per sample, 1968.
Apr Apr Apr May May May Mav  May Jun jun
10 17 24 1 8 135 23 28 12 26
Nauplii 740 530 560 213 127 153 140 81 13 70
Cyclopoida 2.7 20 5.3 27 0.0 0.0 0.0 0.0 > 0.5
Diaptomus 23 6.0 33 27 0.0 73 0.0 4.2 7 1.5
Bosmina 0.0 0.7 0.3 0.0 0.0 20 00 00 0.0 2.0
Daphnia 60 125 100 6.0 0.0 15.3 107 127 47 0.0
Diaphanosoma 0.0 0.0 0.0 0.0 0.0 0.0 53 2. 0.0 0.5
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Ficure 3. Relative abundance of adult ento-
mostraca for 1967.

been the result of some factor or factors as-
sociated with the 7 inch rainfall on the arca
June 10,

Increases in Daphnia abundance were us-
ually accompanied by decreases in Bosmina
abundance and vice versa (Tables 2 and
3). On most sampling davs, onc cladoccran
species was  dominant, 1.c., it comprised
more than 507 of the cladocerans for that
date. This suggests a possible competitive
relationship, or a differential tolerance to
a physical factor, such as temperature. Pen-
nak (8) noticed similar dominance patterns
in diffcrent species of Cladocera i various
Colorado lakes.

Rotifers generally made up an insignifi-
cant part of the zooplankton. Keratella and
Asplanchima, the dominant rotifers, were
found in most samples (Table 1), Filinia

occurred less frequently, but occasionall:
were the dominant zooplankter in a particu-
lar sample. Less numerous Rotatoria were
Platvias, Polyarthra, and Brachionus.
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