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This study was conducted at Torch Lake in Antrim 

(Jounty, Michigan, « b a part of a ten-year limnological 

research program of the Chain-O-Lakes under the auspices 

and direction of the Michigan Department of Conservation 

and Central Michigan University's Biology Department.

At present, research Is being done upon the physical- 

chemical quality, the plankton populations, the status 

of the fishes, and the creel census of Torch Lake. The 

data obtained from this project should greatly enhance 

the management of the lake system.

Although much work has been done on the plankters of 

the Great Lakes, specific research on Torch lake, itself, 

has only recently been initiated. The present ten-year 

program got its start with a three-year research project 

completed in I960. Benedict (1964) has contributed much 

information about the quality of the diatoms of the lake. 

William Huston is presently completing a study of the 

phytoplankton and water chemistry of Torch Lake.

It has been found that Torch Lake is oligotrophic, 

having little nitrogen and phosphorous content, very 

deep water, a low temperature the year around, and a 

large surface area. According to Curry(1965) the lake is 

also mirimictic, having little evidence of a thermocline. 

The lake is static below the depth of one hundred feet.

This is also a hard water drainage lake with an outlet. 

Prescott (1962) states that the low phosphorous level is 

conducive to a high plankter population, and, in fact, this 

area of the state is richer in algal flora than anywhere 

else in the state. The plankters, in turn, act as agents 

in determining the quantity and quality of the animal life.

This year Kokanee salmon were introduced into Torch 

Lake aB a sport fish. It has been found that these organ

isms subsist principly upon zooplankton. Scientific anal

ysis has shown that the only other food was the bait with 

which they were caught. *

/
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...Maturity is reached after three and one-half years; the 

adults die after spawning. The Kokanee may grow to one foot 

long and may weigh one pound. Forbes (1955) found that these 

fish can be taken on bait only the fall before spawning. They 

are better food converters than is the lake trout, and should 

do well in Torch Lake,
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Plankters were eollected at every six meters to a depth 

of sixty meters by using a size forty-two plankton net of 

silk bolting cloth. Weights were tied to the seventy-eight 

milliliter sampling bottle pf the net to obtain as nearly 

a vertical haul as possible. The net was lowered slowly 

with a seventy-meter rope to the desired depth and then 

raised slowly to prevent too great a flow of water through 

the net; it was then rinsed several times and the sampling 

bottle was removed.

Five sets of ten samples each were taken at intervals 

of two to three weeks on March 6, March 20, April 3, April 

25f and May 8.

Bach bottle was marked with an identifying number. Add

itional information (date, depth, etc.) was inscribed upon 

a piece of paper and added to the contents of the bottle.

Ten drops of formalin were added to each sample as a pre

servative, and they were allowed to stand for twenty-four 

hours.

In preparation for counting plankton, the sample bottles 

were decanted to twenty-five milliliters, then gently shaken 

ten times. Counting was done with a modified Sedgewick-.iafter 

cell. The glass cover was laid diagonally across the cell 

and enough of the sample was placed in it to completely 

fill it. The cover was then aligned so as to seal the cell. 

If air bubbles were present, the process was repeated. All 

apparatus wafa cleaned between sample counts.

The counts were made under low power by using a Whipple 

ocular micrometer. One random count was made across the 

length of the cell, moving from left to right. Only those 

organisms within the grid and those touching the right and 

top sides were counted to prevent counting the same organ

isms twice.

The plankton concentrations were calculated using the 

method diagrammed on Figure two. Determinations included: 

number of organisms per slide(large zooplankters), number 

of organisms per column of water sampled, and number of 

organisms per liter of lake water.



Calculation of Plankton

The volume of water the cylinder passed through(net) is 

V-*r r^d.

The number of organisms from this volume of lake water is 

concentrated into 78 ml. of water and decanted to 25 ml. in 

the sample bottle. One-twentieth of the total volume is 

thus counted. The number of organisms is n.

Then: numoer of organisms/ slide = 20n

number of organisms/ sample bottle = 500n 

number of organisms/ column of water = 500n

So: number of organisms/ ml. water = 1 1 'J' ~
• •  A

number of organisms/ liter of water =■ 

number of organisms/ liter of lake water =
A

Figure 2 (Plankton calculations)
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... Water chemistry was taken every six meters to a depth 

of sixty meters with a Kemmerer water sampler of three 

thousand cubic centimeters volume. Five sets of samples 

were taken on March 6, March 20, April 3. April 25» and 

May 8. The Winkler method was used in calculating the 

number of parts par million of oxygen.
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The data indicates that Fragillaria. Synedra, and 

Asterionella, respectively, are the most abundant plankters 

in Torch Lake (Refer to included graphs).

The plankton sampled were concentrated mainly in the 

twelve to twenty-four meter depth. An example for one 

organism, Pragillaria. is given in Figure ten.

Because samples were piot taken weekly, it is difficult 

to B t a t e  the exact time when the annual bloom, or pulse, 

of plankters occurred, but the data represents the bloom 

as having occurred somewhere about the date of April 25. 

When separated into its various elements, however, the 

pulse is different for each organism: for Fragillaria. the 

biggest gain in numbers occurred on April 25; for Synedra, 

May 8| for Asterionella, April 25; for rthizosolenia, the 

rate increased steadily at a linear rate and did not show 

a pulse; for Dinobryon. May 8; for Limnocalamus, May 8; 

for Cyclops, May 8. There is some indication that the 

last three zooplankters increased as a result of a more 

plentiful food supply of the most abundant phytoplankters: 

this is shown by the later, but spectacular pulse of the 

former organisms.

It can be seen from the included graphs that the phyto- 

plankters(Fragillaria. Synedra, Asterionella, etc.) showed 

the greater increases in population, while the zooplankters 

(Cyclops, Dinobryon, etc.) increased to a lesser extent.



Iiusber* of Fragillaria per liter 
of Lake Wat er

fl**-(Each vertical graduation equals one thousand 
organisms: eaoh horizontal graduation equals one week)



%

(Each vertical graduation equals one thousand 
organisms: each horizontal graduation equals one week.)



Fius (Each horizontal graduation equals one week: each 
vertical graduation equals one thousand organisms.)



Fib.G (Each vertical graduation equals one 
hundred organisms: each horizontal graduation 
equals one week)



Fib- 7 (Bach vertical graduation equals one 
hundred organisms: each horizontal graduation equals 
one week)



numbers of Cyclops per Liter of 
Lake Water

f W  (Each vertical graduation equals one organism: 
each horizontal graduation equals one week)



FI*, t (Each vertical graduation equals two-tenths 
of an organisms each horizontal graduation equals 
one week)



f>6./0(Each vertical graduation equals one h]undred 
organisms: each horizontal graduation equals six meters 
of depth)
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The first Set of date(March 6) can be largely discounted 

for several reasons: the plankton net was being tested; there 

was no set method of collection; and the Bedgewick-Rafter cell 

broke. Only one station w b b  used in collecting, and the 

net froze when lifted through the ice. For the above reasons, 

this sample was not included in the author's study; many of 

the larger plankters were probably frozen into the net.

The April 3 Bet of samples was perhaps one of the more 

accurate sets taken. Samples were collected at ten different 

stations; thus, the net was not collecting through the same 

column of water as had been the case in the March 20 samples.

The last two sets of data, April 25 and May 8, were taken 

at ten different stations also. There was no danger of the 

net freezing, and tte collection was eble to proceed with a

minimum of errors.

As a whole, it must be said that the collecting was done

in a rather unorganized and haphazard fashion; too many t^mes 

the collecting was done by trial-and-error until a workable 

method was adopted, almost too late. Welch (1948) suggests 

that the use of the modified Kemmarer water sampler as a 

means of plankton collection is superior to the plankton 

net; there are fewer variables involved with using the 

Kemmerer, and it is a fast, efficient instrument to use, not 

nearly as cumbersome as the plankton net. As it is known to 

hold a certain volume of sample, fewer corrections and dil

utions would have to be made in counting plankton.

For the actual counting of the plankton, the Kemmerer, 

again, would allow the researchers to work with a more 

dilute sample, and yet obtain at least an equal degree of 

accuracy as with the plankton net. The Sedgewick-Rafter 

counting cell, though Buffient for most quantitative work, 

was difficult to work with for qualitative purposes; one 

could not work with the high power objective lens and the 

identification of the plankters was thus handicapped.

Welch outlines methods for the construction of thinner, 

but equally efficient cells in his text, Llmnological 

Methods,
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The course of the study seems to have been well-organ

ized, but many changes could, and should, have been made. 

The plankton samples could have been taken weekly and 

counted weekly, instead of having a lapse of two to three 

weeks between counts. The plankton net has been demon

strated as cumbersome and time-consuming, as well as in

accurate for any kind of truly efficient research* the 

Keramerer water sampler could solve many of these problems 

if adopted.

Teams of plankton counters should be established for 

counting on a regular weekly basis. With the suggested 

collecting method, and a new counting cell, the counts 

should require but a minimum of time and energy.
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In summary of the research project on Torch Lake this 

year, several points on the plankton results and the organ

ization of the project may be brought out:

There was little change in the plankton over 

last year. Fragillaria, Synedra. and Asterionella 

are the most abundan* organisms. Cyclotalla, the most 

abundant plankter last year, was not found this year; 

this may be due to faulty identification.

Most of the plankters live in the twelve to twenty- 

four foot depth, and few live below the fifty-four foot 

depth in Torch Lake.

The plankton collections were cumoersome and 

somewhat inefficient. The Kemmerer should be adopt

ed in lieu of the plankton net.

For counting sampleB, it is suggested that a new 

cell be adopted so that high power can De used for 

more efficient identification of plankters.

Samples should be taken weekly and counted weekly 

until the pulse is reached. Not all organisms reach 

the pulse at the same time, so this information is 

important to have.

For the most part, the counting was fajrly well organized. 

Many of the details perhaps should have been worked out a 

head of time, but the later sets were accurate for quantit

ative purposes.

The project,itself, is of great importance to the sports

men who use the lake and to the biologist wishing to  ̂earn 

more about his world. With but a few minor changes, this 

research could be even better.
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