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ABSTRACT: 

Samples were secured to assess the nutrient levels in Lake 

George at the time of sampling and to compare these values with the 

concentrations observed in previous years. There appeared to be a 

slight increase in the orthophosphate levels in 1973 as compared with 

1972. Concentrations of orthophosphate varied appreciably within 6 hours 

when sampled over a 72 hour period, but there was no evidence of a 

48 hour cycle as appeared to occur in 1972. Additional data will be 

secured to evaluate these variations. 

KEYWORDS: 

Aquatic environment; abiotic environment; nutrient budget; 

nitrogen cycle; phosphorus; freshwater; inorganic compounds: 

water quality 



The timing of the beginning of projects makes evaluation of 

trends of nutrients in a lake on an annual basis somewhat difficult. 

From September through the end of 1972, samples were collected at 

Stations 1, 3, 4, SA ,and 6, continuing the established routine of sampling 

every three weeks. On this basis, samples were taken September 13 

and October 4. The last sample for the season was secured on Novem

ber S after the Fall overturn. 

In 1973, one set of samples was taken at Station 1 through the 

ice on March 6. As soon as possible after the ice went out of the lake, 

the first open water sample of the season was taken April 17 at Station 

1 only. Commencing June 20, 1973, samples were secured at Stations 

I and 6 only on an every two week basis. The only variation from this 

was that the normal July 4 sample was secured on July S. The last 

bi-weekly sample for the season was secured September 26 and one addi

tional sample will be taken after the time of the Fall overturn. 

During this sampling period, temperature, DO, and light mea

surements were made in situ from the boat. pH was measured immedi

ately in the boat. In the laboratory, measurements were made for 

alkalinity, orthophosphate, total phosphate, total soluble phosphate, am

monia, nitrate, and total kjeldahl nitrogen. Essentially, all of the analy

ses are complete up to this time but the data have not been tabulated 

and evaluated in all cases. 

The greatest emphasis was placed on the orthophosphate results, 

since these are considered critical in the balance of Lake George. The 

orthophosphate values at Stations 1 and 6 for the 1973 period are sum

marized in Figures 1 and 2 respectively. At Station 1, all the values 

were below 1 ug/l at the March 6 sampling. The values seemed to in

crease through July with maximum values of less than 2. S ug/l during 

that time. The one unusual observance of high values of orthophosphate 

occurred with the August 29 sampling at which time values in the 

epilimnion reached 12 ug/J.. Values in the hypolimnion were lower but 

still rnuch higher than any other samples secured duri.ng the entire 
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summer. It is questioned whether there was some contamination of 

samples or equipment which caused this high set of values or whether 

this represents truly the occurrence of a high orthophosphate concentra

tion on this date. Thereafter, in the September samples, the values 

were lower, being at all times less than 3 ug/l. In general, there 

were no p~,rticular trends of higher values at any particular depth. 

At Station 6 (Figure 2), the results were considerably more 

variable. High results up to slightly less than 10 ug/l occurred, as at 

Station 1, on August 29 but also occurred in the series of samples on 

July 18. On other occasions, the values were generally less than 3 ug/l. 

Again, there were no consistent trends of higher values at any particular 

depth. 

It is difficult to compare results throughout 1973 with those of 

1972 due to the variations in sampling procedures. times and location. 

However, during the July and August sampling periods of 1972, the max

imum orthophosphate values observed in Lake George during the "48 hour 

cycle" were approximately 2 ug/1. During the early spring, and through 

June of 1973, the values were less than 2 ug/l, but later during the 

summer the values did increase to as high as 3 ug/l. Thus, it does 

appear that there is a slight increase in the phosphate concentration dur

ing 1973 as compared to 1972. This does not take into consideration the 

several occurrences d'uring which extremeJy high phosphate concentrations 

were observed during 1973, since it is not yet satisfactorily proven 

whether these results are valid. 

Of prime concern was the "cycles" in orthophosphate concentra

tion observed when sampling over a 48 hour and 72 hour period. sampling 

at 4 and 6 hour intervals, as reported in rBP Memo Report 72-63 (FWI 

Report 72-19). In looking at the results from the 1972 sampling. it 

appeared that there was a cycle in orthophosphate concentration which 

varied from less than 0.2 ug/l (the minimum detectable limit by the 

methods employed) to approximately 2 ug/l over approximately a 48 hour 

period. 'The cycle remained in phase between the samples secured in 
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July and in August of 1972. 

In June of 1973, an extensive sampling period over a 72 hour 

duration (sampling every 6 hours) was conducted. The results of the 

orthophosphate concentrations at Station 1 are shown in Figure 3 and at 

Station 6 in Figure 4. At Station I, the orthophosphate concentration 

varied between 0.5 and 3.6 ug/l. Values exceeding 2 ug/l were found 

at the 5 meter depth only. However, there was no consistent difference 

between the values at 5 meters and 15 meters depths. At Station 6, 

with one exception, the high values all occurred at the 5 meter depth 

with rather low and variable results occurring at the 15 meter depth. 

Looking at Figures 3 and 4 indicates that there were no particular trends 

in the data. For this reason, connecting lines were not drawn between 

the individual data points. The majority of the data occur within 1.0 :!:. 
0.4 ug/l at both stations; however, the scatter is somewhat greater at 

Station 6. There was definitely no cycle in the orthophosphate concen

trations during this sampling period. 

One of the observations made in evaluating the data from this 

sampling period was the rather wide variation between individual analyses 

of duplicate aliquots of the same sample. The values shown in Figures 

3 and 4 are the mean values of the two aliquot analyses with the excep

tion that where one individual analyses was extremely out of line, it was 

not included in the average. Therefore, when this study was repeated 

during the week of July 31. 1973, the vari"Uon in the values was plotted 

as shown in Figures 5 through 8. In these figures, all the data were 

included and a line was drawn connecting the lTIean values to try to de

termine if there were any cycles in the orthophosphate concentration with 

time. In general, it may be observed that on some occasions, very 

good duplicate results were obtained, whereas on other occasions, there 

was an extreme fluctuation between the values. 

At the 5 meter depth at Station I (Figure 5) there appeared to be 

some slight cycle. although it did not have a 48 hour period. The high

est value obtained was slightly over 8 ug/l, considerably higher than was 
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observed on other occasions. As a matter of fact, there were numerous 

results, including Bome good duplicate analyses. in the range between 

5 and 6 ug/l. There was definitely wider scatter of results than ill the 

June sampling. 

Figure 6 shows the results at Station I at the 15 meter depth. 

It must be noted that the scale on this figure is considerably higher than 

on the other corresponding figures. The highest value obtained was 

above 17 ug/l and at least 5 values exceeded 10 ug/l. This is consid

ered very high inasmuch as 10 ug/l is considered the critical point for 

the producti.on of excess algae. Again, there was considerable fluctua

tion in the values but nothing which could be considered a trend toward 

a 48 hour cycle. 

At Station 6 at the 5 meter depth (Figure 7) there was again no 

cycle which could be considered with a period of 48 hours. For example. 

at 2:00 a. m., during the 3 day period. there was in this order a high, 

a high, and a low value. whereas at 2:00 p. m. there was a low. a low. 

and a high in that order. Thus it may be seen that there is neither a 

24 nor a 48 hour cycle in these results. 

At the 15 meter depth at Station 6 (Figure 8) high values were 

observed near the beginning and at the end of the sampling period and in 

between this time, the results were relatively more consistent with vari

able fluctuations of no particular period. 

Plans to conduct a third 72 hour sampling period during 1973 

were cancelled due to the fact that the results of the first two samplings 

did not confirm the 48 hour cycle which appeared to occur in the 1972 

sampling. Furthermore. the results were quite variable and the duplicate 

analyses in some instances varied considerably. If one would consider 

discarding extreme values, one could draw nearly any curve he would 

desire through the data points. In some instances, there were similari

ties between the 5 and IS meter depths samples at each station and on 

other instances. there were no similarities. There were two similarities 

which occurred at both depths at both stations: high values were obtained 
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at 2:00 a. m. on August I. and at 2:00 p. m. on August 3. In between 

these two times, there were few consistencies between the different 

samples. 

The variations raise some questions as to the validity of the 

data and the pos sible source of errors. The variations definitely did 

not correspond with the analysts performing the analyses. The large 

discrepancy in duplicate results indicates some problem with either sam

pling, handling, or ,analyzing the samples. These results also raise 

some question as to the validity in the interpretation of the 1972 results. 

In order to resolve some of these problems, additional labora

tory technique studies will be performed. In addition, comparison of 

these data with other variables such as temperature, PO, light, weather, 

etc. will be made. When the productivity data are available, compari

sons will be made with these results to determine whether or not there 

are similariti.es. It is pos sible that the fluctuations are real and that 

there is more than one cycle active in the lake at anyone time affecting 

these concentrations, and the resultant curve is the results of all of 

these cycles superimposed on one another. Concerted efforts will be 

made to try to resolve the fluctuations in the orthophosphate as observed 

during the 1972 and 1973 sampling periods. 

It is interesting to note that the sample at 8:00 a. m. on August 

8 was in conjunction with the regular bi-weekly IBP run. The values 

obtained at this ti.me were all under 2 ug/l indicating low results for 

orthophosphate in Lake George. This is reasonably consistent with the 

other orthophosphate results as shown in Figures 1 and 2. Thus, by 

looking at the routine IBP studies, it appears that the phosphate concen

tration in Lake George is consistently low. However, in observing the 

values found, particularly in Figures 5 through 8, it may be seen that 

at other times there appeared to be considerably more orthophosphate 
• 

present in Lake George. Thus again, this raises questions as to evalu-

ation of grab samples for orthophosphate concentration in a lake. The 

nornlal procedure for evaluating the quality of a lake is to take a very 



minimum number of grab samples in and around a lake at a particular 

time and then evaluating whether or not the concentration is above or 

below the "critical 10 ug/l." There have been numerous instances re

corded in the literature where lakes which apparently had more than 10 

ug/l did not exhibit excess algal growth, whereas lakes exhibiting less 

than 10 ug/l were subject to excessive algal growth. One of the explan

ations for this seeming discrepancy may be the fact that the orthophos

phate concentrations do vary considerably over a period of time and 

thus samples rn.ust be secured over a longer period of time in order to 

assess the true phosphate content of a lake. 

Efforts will be continued to pursue the meaning and the validity 

of the orthophosphate results as observed over extended periods of time 

in Lake George. Thi.s will involv~ investigating laboratory and sampling 

techniques and comparison with other parameters observed during the 

same period of tirn.e. It will also involve obtaining more data in order 

to get a more realistic statistical evalu.ation of the results. Efforts 

will be continued to resolve this problem in the future. 
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