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OBJECTIVES: 

It was the objective of this investigation to determine the total 
nitrogen content and phosphorus content of all dominant species of 
zooplankton in Lake George. 

JUSTIFICATION: 

In delineating the nitrogen and phosphorus budgets for Lake George 
one of the items of importance will be the relative amounts of these 
nutrients tied up in the biomass of the various trophic levels. Knowing 
total nitrogen and phosphorus of the dominant zooplankton forms and their 
seasonal abundance one can calculate the total N • P tied up in zoo
plankton biomass on a seasonal basis. Total nitrogen and phosphorus 
will also be necessary in later work in determining the assimilation 
and excretion rates of these nutrients by various zooplankton species. 

METHODS: 

The zooplankton used in the analyses were collected at Tea Island 
(Station 1) and the Hague (Station 5.5) on June ZO, 197%. Oblique tows 
were used in collecting in an effort to have a zooplankton sample that 
was representative for all depths. The samples were narcoticized to 
prevent the shedding of eggs prior to fixation with ZO% formalin sol
ution. 

The samples were hand sorted by species and rinsed tn distilled 
water to insure the purity of the species subsample. The plankters 
were then oven dried and ground into a fine powder prior to chemical 
analyses. Sample weights for the analyses were determined using a 
Cahn microbalance. Minimum samples of 5.0 mg dry weight were necessary 
for phosphorus determinations using the Alkaline Persulfate Method of 
Fuhs (1971). Minimum samples of 0.05 mg were necessary for the total 
nitrogen determinations using the Bohley Method (Bohley, 1967). 

RESULTS: Consult Tables 1 - 4. 

DISCUSSION: 

A. Nitrogen 
Generally the results obtained in this study compared favorably 

with those in the literature. The mean value for all nitrogen analyses 
on Lake George Zooplankton was 10.70% of the organisms dry weight. 
Conover and Corner (1968) reported a mean value of 9.99% for marine 
zooplankton, Harris (1958) also working with marine zooplankton reported 
somewhat lower values (x = 8.90%). 

On June 20th there was a significant algai bloom in the north basin, 
however, there was no visible evidence of this bloom in the southern 
basin. At the time it was assumed that the primary productivity group 
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would quantify the algal populations so that correlations could be 
made with total body nitrogen and phosphorus. Unfortunately these 
data are not available, so that no correlattons can be made at this 
time. In the near future the data presented here will be correlated 
with C14 uptake measured by the primary productivity group on June 20th. 

Zooplankton from the north basin had 31.9% more body nitrogen than 
those collected in the southern basin where there was no significant 
algae bloom. Martin (1968) stated that nitrogen excretion is minimal 
when phytoplankton is abundant and maximal when phytoplankton is scarce. 
He hypothesizes that this phenomenon may be due to the zooplankton's 
greater utilization of protein as an energy source when food is limiting. 
Following this line of thought, one can hypothesize that when food is 
abundant the zooplankton increase feeding activity and excess foods are 
as protein or increase the free amino acid pool. This would prepare the 
organism for periods of lesser food supply when stored protein will be 
utilized as an energy source. The results obtained here, i.e. a direct 
relationship between body nitrogen and food density, seem to substantiate 

the above hypothesis. 

Another significant difference in total body nitrogen is observed 
when one compares the herbivorous and carnivorous zooplankton. The 
herbivores possessed four times as much nitrogen than the carnivores 
analyzed in this study. It has been observed that during the algal 
bloom herbivores increase their body nitrogen, however, the nitrogen 
increase is substantially lower in the carnivorous zooplankton. 

One might ask, what is the fate of this nitrogen if it is not 
reflected in the carnivorous zooplankton. Some of the nitrogen taken on 
by the herbivores is "lost" to higher trophic levels through death, 
sedimentation, and eventual entry into the decomposer ~ood chain. In 
addition, large quantites of this nitrogen would pass to the fish 
population through predation and not be available for transfer to the 
predatory zooplankton "compartment". 

From the data presented here, one can estimate that approximately 
25% of the nitrogen in the herbivorous zooplankton pool is passed on 
to the predatory zooplankton pool. The remaining 75% passes to both the 
decomposer nitrogen pool and the fish nitrogen pool. 

B. Phosphorus 
Due to the large quantities of zooplankton necessary to perform 

the phosphorus analysis (5.0 mg dry wt.) it was not possible to do these 
analyses on a species basis. Analyses were performed on mixed zooplankton 
populations. Values in this study (x = 0.935%) conform closely to the 
value for marine zooplankton of 1.00% as reported by Conover and Corner 
(1968) • 

As with nitrogen, there was a significant increase in body 
phosphorus in the north basin (23.3%). Martin (1968) reported an 
inverse relationship for phosphorus excreted with phytoplankton density. 



-3-

When food was abundant low rates of phosphorus excretion indicate that 
phosphorus was being stored as lipid or being used in egg production. 
Hence, the increase in total body phosphorus. When food becomes limiting, 
stored lipids are used for energy production and rates of phosphorus 
increase whereas total phosphorus in the organism decreases. 



Table 1. Total nitrogen content for dominant species of zooplankton 
at Tea Island, Lake George, N.Y. (June 20, 1972) 

Species (Replicates) 

1. Bosmina spp. (2) 

Conc. N (ug/mg dry wt) 

92.80 
92.10 

x= 9Z.45+ 0.3460 

2. Cyclops bicuspidatus thomasi (5) 80.60 

3. Cyclops copepodid (3) 

4. Daphnia ga1eata mendotae (4) 

5. Diaptomus sici1is (4) 

6. Diaptomus minutus (3) 

7. Diaptomus copepodid (2) 

8. Ho1opedium gibberum 

9. Mesocyc1ops edax (2) 

113.00 
91.80 
83.30 
93.30 
92.40+ 11.3800 

105.00 
88.20 
61.00 
84.73+ 18.1290 

82.50 
105.00 

91.10 
91.60 
92.55+ 8.0468 

97.90 
113.00 
85.60 

127.70 
106;05+ 15.8240 

71.00 
113.00 
111.00 

98.33+ 19.3440 

79.10 
79.60 
79.35+ 0.2440 

61.90 
94.40 
58.30 
70.40 
68.10 
70.86+ 12.4740 

101.60 
UZ.10 
111.85+ 10.2490 

% Nitrogen 

9.28 
9.21 

x= ~5+ 0.0346 

8.06 
11.30 

9.18 
8.33 
9.33 
9.2400+ 1.1380 

10.50 
8.82 
6.10 
8.4733+ 1.8129 

8.25 
10.50 

9.11 
9.16 
9.2550+ 0.8047 

9.79 
11.30 
8.56 

12.77 
10.6050+1.5824 

7.10 
11.30 
11.10 

9.8330+ 1.9344 

7.91 
7.96 
7.9350+ 0.0244 

6.19 
9.44 
5,83 
7.04 
6.87 
7.0660+ 1. 2474 

10:16 
12.21 
11.1850+ 1. 0249 



Table 2. Total nitrogen content for dominant species of zooplankton at 
the Hague, Lake George. (June 20, 1972). 

Species (replicates) Conc. N (ug/mg dry wt) 

1. Bosmina spp. (5) 

2. Cyclops bicuspidatus thomasi (4) 

3. Cyclops copepodid (6) 

4. Daphnia galeata mendotae (4) 

5. Diaptomus sicilis (5) 

6. Diaptomus minutus (5) 

7. Diaptomus copepodid (4) 

137.20 
85.40 

111.00 
106.20 
115.80 
111.1200+16.6640 

149.00 
128.70 
138.50 
159.70 
143.9700+ 10.4120 

98.90 
118.20 
134.30 
132.50 

98.70 
145.00 
121.2660+ 17.5720 

112.2 
107.7 
120.0 
139.0 
119.7300+ 12.1090 

130.80 
130.50 
117.50 
150.70 
124.50 
130.80000+ 4.9520 

142.00 
104.00 

97.50 
113.40 
106.30 
119.0300+ 16.8420 

118.00 
92.50 

123.40 
81.70 

103.90+ 17.3120 

% Nitrogen 

13.72 
8.54 

11.10 
10.62 
11.58 
11.1120+ 1.6664 

14.90 
12.87 
13.85 
15.97 
14.3970+ 1.0412 

9.89 
11.82 
13.43 
13.25 

9.87 
14.50 
12 •• 266+ 1.7572 

11.22 
10.77 
12.00 
13.90 
11.9730+ 1.2109 

13.08 
13.05 
11.75 
15.07 
lZ.45 
13.0800+ 0.4925 

14.20 
10.40 

9.75 
11.34 
10.63 
11.9030+ 1.68420 

11.80 
9.25 

lZ.34 
8.17 

10.39+ 1.7312 



Table 2. (con t t) 

Species (rep lie a tes) Cone. N (ug/mg dry wt) % Nitrogen 

8. Holopedium gibberum (5) 141.80 14.18 
113.00 11.30 
107.00 10.70 
142.40 14.22 
112.10 11.21 
123.22+ 15.2270 12.3220+ 1.5227 

9. Mesoeyelops edax (4) 121.00 12.10 
128.82 12.82 
122.40 12.24 
117.40 11.74 
122.25+ 3.9860 12.2250+ 0.3896 



Table 3. Comparison of total nitrogen values for dominant zooplankton 
species taken from the south basin (Tea Island) and the north 
basin (Hague). Nitrogen values expressed as percentage of 
total dry weight. 

Species Tea Island 

Bosmina spp. 9.4016+ 1.7711 

Cyclops bicuspidatus thomasi 9.2400+ 1.1380 

Cyclops copepodid 8.4733+ 1.8129 

Daphnia ga1eata mendotae 9.2550+ 0.8048 

Diaptomus sicilis 10.6050+ 1. 5824 

Diaptomus nimutus 9.8330+ 1.9344 

Diaptomus copepodid 7.9350+ 0.0244 

Ho1opedium gibberum 7.0660+ 1.2474 

Mesocyc1ops edax 11.1850+ 1.0249 

x all species 9.2215+ 1.2037 

x Herbivorous species (8) = 36.4% 

x Carnivorous species (1) = 9.3% 

Percent 
Hague Increase 

11.1120+ 1.6640 18.2 

14.3970+ 1.0412 55.8 

12.1266+ 1.7572 43.1 

11.9730+ 1.2109 29.4 

13.0800+ 0.4952 23.3 

11.9030+ 1.6842 21.0 

10.3900+ 1.7312' 30.9 

12.3220+ 1.5227 74.4 

12.2250+ 0.3896 9.3 

12.1676+ 0.9290 31.9 



' ... 

Table 4. Total phosphorous content for mixed zooplankton at Lake George, 
N.Y. Phosphorous values expressed as percentage total dry wt. 

South Basin (Tea Island) North Basin (Hague) 

0.91 1.01 
0.81 1.07 
0.75 1.30 
0.84 0.96 
0.73 1.30 
0.80 1.03 

1.30 
0.83 

x = 0.8583+ 0.0639 0.76 

1.0147 + 0.1985 

* Percentage increase of Total Phosphorus in the North Basin = 23.3% 
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