
M ATERIALS AND METHODS: 

Three stati ons were selected for sampling in East Stump Lake, with one 
station in the center of each arm of the lake ( Fig. 1) . Each station was sampled 
monthl y beginning July 1970 and continued through July 1971 except during 
the period of ice-cover (mid-N ovember to mid-April ) when only one samp le 
in Ja nuary was taken. D ue to the chemical homogeneity of the lake, only 
surface samples were obtained for chemical and biological analyses. The com­
bined CO2 fractio ns, SO~ and C I were analysed according to Standard Methods 
( 19(5 ) with all Other ions measured on a 403 Perkin Elmer atom ic absorption 
spectrophotometer (Table 1). Temperatur e, pH and specif ic conductivity 
values were also obta ined during each visit . Quant itative collection s were made 
for algae with a 2-liter Ke mmerer sampler and populations were estimated 
from counts made on a Sedgewick-Rafrer count ing cell (Jackson, 1962 ). Au­
thorities used for ident ification of algae in this study include : H ustedr ( 1930); 
Prescott ( 1962 ); and Patrick and Reimer ( 1966) . 

T ABLE 1. PHYSICO-CHEMICAL AN ALYSES OF W ATERS FROM EAST SWMP 
LAKE, NORT H DAKOTA (August 25 . 1970) 

pH 8.4 
Speci f i c Conductivity 

(a t 25°C) 70. 6 Mi ll i mhos 
Ca 328 . 35 
Na 31,570. 00 
Y,g 3685. 00 
K 1144. 00 
COl 130.00 
HC03 340 .00 mg/ l 
S04 6989. 00 
Cl 2350. 00 
Sr 0.96 
Nn 0.38 
Zn 0. 27 
Ni 1.61 
Fe 2.80 
Cu 0. 04 

OBSERVAT IONS AN D D ISCUSSION: 

The relatively unexamined waters of East Stump Lake make up the most 
concent rated inland aquatic system of any size on the northern prairies of 
the U. S. as shown by the chemical analyses in Table 1. T he dom inant salt 
in the system is Na2S0~ ( rn irab ilire ) . Salin ity levels in East Stump Lake 
(4.5%) are even higher than those measured for most marine systems (3 .4 % ). 
In the present study , water samples collected at each station were found to be 
chemically homogeneous thr oughout the year, due to the shallow nature of 
the lake and the constant mixing by wind. T herefore, seasonal values are given 
for only one stat ion (Table 2 ) . Seasonal measuremen ts show pH to be rela­
tively Stable (8 .9-9.4 ) due to the high buffering capacity of the waters. Spe­
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TABLE 2. SEASONAL MEASUREMENTS (19 70·71) ON EAST STUMP LAKE, NO RTH DAKOTA. 

Station Jul 23 Aug 25 Sept 19 Oct 6 Jan 6 Apr 24 ;>iay 22 Jun 19 Jul 28 

Temperat ure (oC) 1 22. 0 16. 5 16. 0 9.0 -1. 0 7.0 12. 0 23. 0 21. 0 
2 22.0 16. 5 16.0 9.0 -1. 0 7. 0 12. 0 22. 0 21. 0 
3 22. 0 16.5 16. 0 9. 0 -1. 0 7.0 12. 0 22. 0 21. 0 

..... 
\0 pH	 1 8 .9 8. 9 8 . 8 8. 9 8. 7 9. 4 9. l } 9.3 9.4 

2 P.9 8. 9 8.8 8.7 9. 4 9. 7 9. 9 9. 9 9. 9 
3 8 .9 8.9 8 . 8 8. 7 - 9. 8 9. 8 9.9 9.9 

Conductivity 1 - 82. 3 86.9 82.6 78 . 5 48. 3 64 .1 72.8 75.3 
Ni llimhos 2 80.1 82. 3 86. 9 82. 6 72. 7 1-1-8 . 3 64.1 72. 8 75.4 
at 25°C 3 - 84. 9 86.9 82. 6 - 48. 3 64.1 71. 2 73. 6 



TABLE 3. SEASONAL PATIERNS OF ALGAE IN EAST STUMP LAKE (July 1970-July 1971). 
Values represent number of cells per ml. 

Species St a t i on Jul 23 Aug 25 Se pt 19 Oct 6 Jan 6 Ap r 24 flay 22 Jun 19 Jul 28 

Rhizo cl onium sp, 1 
2 

3 

906 
736 
493 

1752 
380 

1 030 

3940 
33 

1030 

16 
0 
0 

3 
0 
0 

0 
0 
4 

1 ,183 
323 
699 

2 ,861 
3 ,261 
1, 383 

, 880 
,930 
,187 

Glo eo cystiS 
majo r 

1 
2 
3 

0 
0 
0 

15 
0 
0 

566 
162 

0 

18 
21 

6 

. 33 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

1 3 
0 
0 

N 
0 

Amphora ovalis 1 
? 
3 

0 
3 .9 
0 

2 .6 
0 
0 

2 . 4 
1.1 
0 

.5 
2 
1 

0 
0 
0 

.1 
0 
2 

0 
0 
0 

2 .6 
0 
0 

6,5 
0 
1. 9 

Nitz5chia 
acicular i s 

1 
2 
3 

0 
0 
0 

920 
0 
0 

429 
368 

0 

18 
19 
", 

.1 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

Navicula sp , , 

2 
3 

0 
0 
0 

213 
13 
62 

43l~ 

28 
62 

12 
11 

3 

0 
0 
0 

13 
I II 

0 

28 
24 
15 

92 
42 

0 

8.7 
4 . 3 
5 

Cymbe11a sp , 1 
? 
:'\ 

0 
0 
0 

0 
.11 

O' 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

2.1 7 
0 
0 

0 
0 
0 

Cr yptomones 
erosa 

1 
2 
3 

0 
0 
0 

0 
0 
0 

520 
26 

0 

31 
50 
1 9 

1 
0 
0 

1100 
87() 
160 

0 
6 

22 

0 
0 
0 

146 . 5 
79 . 0 
39 , 6 



cific conductivity levels, however, show seasonal fluctuations (Table 2 ) due to 
dilutions from spring runoff. 

Only seven ph ytoplankton species were encountered in the lake duri?g 
the entire year (Table 3 ) with one dominant attached marginal species 
i Bnteromorpba intestiualis 1. ) . Th e limited algal diversity in this system re ­
flects the highly concentrated nature of the waters which is discussed in some 
derail by Cole ( 1968). 

Rbizoclonium sp. was by far the domin ant algal form in East Stump Lake 
during most of the year with cell counts reaching as high as 9,860 cells per 
ml at per iods between May and September ( Table 3 ) . Th e relati vely high 
prod uctivity rates of this filamentous species could also be witnessed during 
the summer when huge mats of the alga accumulated along the leeward shores 
of the lake. A dist inct difference was noted at the three sampling stat ions 
with regard to numbers of organisms, particularly with Rbizocloniu m sp. Sta­
tion 1 consistently showed considerably higher values than the other two sta ­
tions (Table 3 ). This difference is pro bably due to wind patterns on the lake 
causing the filamentous Rbizoclonium to accumulate in the larger body of 
water where station 1 was located ( Fig. 1 ). 

A not iceable reduction in cell numbers of Rhizoclonium sp. appeared in 
the October sample (Tab le 3) which correlated with reduced water tempera­
ture (9°C) and a stil l further decrease in the January sample (3 cells per ml ) 
when the lake was frozen over. Rbizoclonium began to app ear in May with 
increasing temperatures. Other phy roplankron species followed a similar seas­
onal pattern showing lower population densities . 

It is hoped that the present preliminary study on East Stump Lake will 
initiate further investigati ons on the int riguing aquatic systems in the northern 
prairies. 
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