
II PROCEEDINGS OF THE OKLAHOMA

Some Observations on the Limnology of Greenleaf Lakel

I. EUGENE WALLEN, Oklahoma A. " M. College, Stillwater

Very tew papers have been presented concerning the general limnology
ot Oklahoma waters. Turbidity has been recognized as an important char-

- acterlstlc in central Oklahoma (2,3,8,11,15). Temperature of Oklahoma
waters has been studied by a tew authors (1,4,11,14,15). Plankton studies
include papers on Crustacea (6,7), on algae (4,9,10), and on plankton
populations (5,12). The United States Geological survey 'has many records
ot the routine analyses of the more or less permanent chemical features of
Oklahoma waters.

Observations on the temperature and general features of Greenleaf
Lake during the summer of 1950, including an outline map showing the
collecting stations, were given in another paper (14). These data are COD'
cerned wl.th the physical, chemical, and biological features of Greenleaf
Lake as recorded during June and July of both 1950 and 1951.

Data were collected with the use of physical equipment and methods
described by Welch (16) with the exception that temperatures were takeD
with a Whitney' direct reading thermometer of the resistance type.

TEMPERATURE

During 1961, the temperature data show some differences trom the data
collected in 1960 (14). There was a gradual increase (approximately 3.60 F.)
at each level below the 16 toot depth during 1961. The temperatures at
13 teet and above, were mostly close to the surface temperature. Table I
Is a list of temperature readings at four stations on the lake with data
etTen in degrees F. by foot depths.

The thermocline level in the lake was fairly uniform (Table II) with
no decline in level as was shown in 1960 (14). The air temperatures iD
June were cooler and the air temperatures in July were warmer iD 1951
than at each corresponding time In 1950. Slight differences in thermocline
level at the different stations were attributed to wind direction and activitY·
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PROCJ!lEDINGS OF THE OKLA,HOMA.

TABLE II

Thermocline Level' bll Foot Depth, ~n Greenleaf Lake, 1951,
at the Four Station8.

"':":' ::.-::.......;._~:.=--=::'"--~. ._-- .'. ,.,..._-----
-JUNE JULY

4 11 18 26 3 10 17 28

STA. 1 19·23 10-13 0-10 3-16 7-13 10-20 0-3 10-23
16-20 10-20

STA. 2 16-23 10-13 10-16 6-20 3-23 10-23
STA. 3 16-23 10-13 13-20 6-23 3-23 13-23
STA. 4 10-20 16-23 10-20 6-23 3-6

13-23
=.;::-~:":.--=~": ....-,, .:-'~-=.- .•,'''--:_''-.'- - - -,._._---- --.."

VISIBILITY. The transparency of the water was measured at each visit
with a Becchi's disk to indicate the relative amount of visible light pene
tration. The depth at which Secchi's disk was visible averaged 3.6 feet
during each summer, and the maximum was 6 feet for each summer. There
was a gradual, but slight, increase in visibility as each summer progressed.

FRJ<;E CARBON DIOXIUE. The amounts of free carbon dioxide varied much
more with depth than with progression of dates during the two summers.
The lake had relatively high concentrations of free carbon dioxide on most
of the occasions when it was visited. The average amounts of carbon
dioxide in parts per million are shown in Table III as computed from the
1950 and 1951 data. They vary from 1.4 to 26.5 ppm. in 1950 and from 1.0
to 13.1 ppm. in 1951.

TABLE III.
A verage Free Oarbon Dioxide Oontent in Parts per Million Computed

at Feet Depths in Greenleaf Lake.

1950
1951

o
1.4
1.0

10

4.3
6.0

DEPTHS IN FEET
15 20 25 30

5.3 8.1 10.1 16.4
7.2 10.3 10.9 11.7

35 40
------_._-

16.0 26.5
10.0 13.1

pH. The hydrogen ion concentration as expressed by pH values was
found to vary from the surface to the bottom of the lake. The pH data
show a decrease from the surface to near 30 feet and then usually shows
an increase to near neutral at the bottom (Table IV). Readings of pH
above,8.0 were rare. The average pH was 7.8 at the surface, slightly under
7.0 at 20 feet and slightly over 7.0 at the 40 foot depth.

DISSOLVED OXYGEN. Dissolved oxygen was less abundant at similar
depths in 1961 than In 1950. This Is believed to be related to the stronger
winds during the warmer, earlier part of 1950. Less wind was estimated at
moat of the 1961 data collection dates than at corresponding times in 1950.
Table V shows the dissolved oxygen In parts per million In Greenleaf Lake
at the dates of visits in 1960 and 1951. . During both years, oxygen was
usually lacking below 30 foot depths. often lacking at the 26 foot level
and on one occasion, entirely gone at the 17 foot depth level. At two visits
in 1960. and one In 1961, a small amount of oxygen was found at the lowett
depth tested under upper oxygenless waters.

PBUOLPBTBALItIN ALKALINITY. The alkal1nity represented by titratiOil
with phenolphthalein was zero with one exception when O.U ml. was ued to
neutralise surface water In JUly, 1960.
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METHYL ORANGE ALxALIl'UTY. The methyl orange alkaUnity titrationaranged between 3.9 and 8.0 mi. equivalent. The data shows a email gradualincrease in readings toward the bottom with one exception to be discuuedlater.

TABLE IV
The Hydrogen Ion Ooncentration in Greenleaf Lake aa Repreaented l)rpH at Feet Depths.

1960 1951
DEPTH JUNE JULY AUG. JUNE JULY

IN ----
FEET 12 20 27 4 11 18 19 25 27 1 11 15 18 26 3 10 17 24 28
o 8.0 8.0 7.8 7.8 7.6 7.4 7.5 8.4 8.2 7.3 8.0 8.4 8.5 7.4 7.3 7.8 7.8 7.9 7.8
1
2
3 8~
4 7.8
5
6
7 7.6

7.3 7.3 7.0 7.2 7.2
7.0 5.7

7.0
7.0 7.1 7.2 6.9

6.8 7.0 5.7
7.0 6.8 7.2

7.2 6.8
7.0 6.7

7.0

7.7 8.1 7.0
8.0
7.6

7.0 7.3 7.2 5.9

7.0 6.8 7.0 7.0 7.2

7.2 5.8 7.0

6.7 8.8 8.8 6.9 8.9 6.7

6.8 6.8 7.0 7.4 7.3 6.9

6.7

6.8 6.9

7.0 7.0 6.9 7.0 7.0 8.'1

6.8 6.7 6.8 6.7 6.8 8.8 6.9

6.7 6.8 6.8 6.8 6.8 6.8 8.8

7.3 7.0 7.4

7.0

7.3

7.3 7.0 5.6 7.0

1.3

7.2
8.2 7.5

7.2

7.2

7.2 6.87.0

7.5

6.8 7.0

7.3
7.5

7.4
7.4

8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
19
to
41
12
13
H
15
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TABLE V
Du,olved OZ1lllen in Part, per MUZion b1I Feet Depth, in Greenleaf

. Lake, 1950 and 1951.

1950 1951

12 20 27 4 11 18 19 25 1 11 18 26 3 10 17 24 28

DEPTH
Il'f

J'IZT

JUNE JULY AUG. JUNE JULY

6.7 6.4 6.4 6.6 5.1 6.6 6.4 8.4 6.1 7.3 7.7 5.4 6.2 7.2 7.6 7.4 7.4

0.0 0.0 0.0 0.0 0.0

4.1

0.2 2.0 6.2 4.4 4.2 1.4

0.0

6.4

0.4 0.0

0.4 0.0 0.0 0.0

0.0 2.6

0.0 1.8 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.1 0.0

0.8 0.0

3.3 4.8

0.0

3.1 2.0

2.9 3.7 1.3 0.0 0.5 2.6 0.2 0.2 0.6
1.9 2.5

0.0 3.7 4.0 0.6
0.0 1.7

.12 0.5 2.8 1.2 0.0 0.4 0.1 0.0 0.0 0.0
0.5

6.9

3.9
6.4

5.7
4.5

0.0 0.0 0.0 0.0 0.0

1.02 1.02

o
1
2
3
4
5
6
7
8
9

10
11
12
13
14
16
16
17
18
19
20
21
22
23
24
26
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
U
42
43
44
46

z:::::=============-~============= ===
TUUIDITY. The lake was visited on February 23 and 24, 1951, aDd

found to be turbid after heavy rains. On the two successive days after the
rain, turbidity dropped from 210 ppm. to 140 ppm. On only one occasion, to
be dlacu88ed later. was turbid water due to BOU found during the t1rO



ACADEMY OF SCIENCE FOR 1962 101

summers (U). All waters with less than 25 ppm. of turbidity were con
sidered clear since only a Jackson turbidimeter was avaUable.

DENSITY CUBRENT. The data for August I, 1950 are shown In Table VI.
The data show .. a layer of turbid water between two clearer layera. The
pH values are unusual In revealing especially low pH (5.6-5.9) In the
middle level readings while dissolved oxygen data and methyl orance
alkalinity data are erratic. This Is believed to Indicate a density current
passing through the reservoir from heavy rains on July 31 and In progreea
when the data were secured.

TABLE VI
Phllsical and Ohemical Data on Greenleaf Lake Taken in the Alterraooft

01 August 1, 1950.

DEPTH DI88. ALK. ALK.
IN FEET TEMP. TURBIDITY pH FREE CO. O. PBTH. M.O.

0 79.5 >25 7.3 5 5.95 0.0 4.5
15 77.5 >25 7.0 15
18 75.0 >25 5.9 14 1.9 0.0 4.4
21 73.5 30 5.7 13.5 2.4 0.0 4••
24 72.5 40 5.7 14 1.7 0.0 4.6
27 72.0 90 5.7 12 2.5 0.0 3.7
30 71.5 105 5.6 14 1.8 0.0 3.4
35 67.0 80 5.8 16 0.4 0.0 4.0
45 64.5 40 7.3 10 0.0 0.0 t.9

- -':~'-_.":":"':"---:-_-:::'::-"':""":'=,-:':"'.:-::-=-::-; -;-:-:-:-:.:-::=~ "-:::.-._:. -_":: -~.:;-~:-=--':'-~ -=:::':' ::.:..::::'

PLANKTON. Surface plankton collections were taken during eleven
visits to the lake in June and July of 1950. Collections were also taken
trom water at 30 feet on the latter eight of the dates. It Is interesting to
note that the sky was clear to 0.2 overcast on all visits in June, no less than
0.8 overcast to completely overcast during July, and the August collections
were made during a rainstorm.

Total and generic counts were made of the number of specimens present
in each collection. The total counts are given In Table VII as an Indication
of the productivity of the lake for plankton. Only generic determinations
were attempted and the organisms were each counted as one unit regard
less of size. The diatom, 811nedra, and the chl!lrophycean, Hormidium, were
the dominant algal representatives. Among the animals, Di!1'u(JUJ, Keratella,
and Pol1larthra were nearly always represented In the counts. A peak of
numbers of species was not evident in the data.

TABLE VII
N~mber8 of Plankton Organisms per Liter of Water in Greenleaf Lake

at Two Depths in 1950.

JUNE JULY AUG.

12 17 24 27 4 11 12 18 19 25 1

SeRFACE 1938 1428 1786 47 3745 2230 1803 1004 1233 1228 1042
30 FEET 899 1057 308 648 362 108 768 269

DISCU8SION. Eastern Oklahoma has a rainfall of 40-60 inches durlq
an average year. This results in a considerable run-off, and lakes in the
ar"a tend to stay near spillway level at all times. The 1nflowing watel'l
('I)ntaln leaves and detritus which aid in the flocculation of soil turbidity.
Ed stern Oklahoma waters are often colored due to the suspension of orpn1e
lh:,teria1s and this color reduces the penetration of Ught. Wind action Is
aL~(J somewhat reduced by the surrounding foothills of the Ozark Mountatn&
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Qreenleaf Lake fa a low buffered soft-water lake. The alkaUnity it
low in compariBon to the waters of central Oklahoma, and the Ouctuattolll
in pH are quite pronounced from day to day (data not given) as well as
varying from week to week . The volume of run-off water that passes through
the reservoir keepB the terUUty down. The nature of the slope ot the sides,
along with the climate of the area, add to the low productivity. Thermal
stratitlcation and chemical stratltlcation reduce the usable water area
during the Bummer to such an ebb that a high productivity of fishes should
not be expected.
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