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There is very little data pertaining to the physical-chemical 

quality of the water and fisheries of the Chain 0
f

Lakes. The Michigan 

Department of Conservation had been stocking and conducting a limited 

physico-chemical analysis of these waters for several decades* However, 

it has been only in recent years that a serious attempt has been made 

to develop a fishery management program. 

Before an effective fishery management program can be considered 

Departmental Fishery Biologists must have certain basic information. 

Such data as physical and chemical conditions of the water, status of 

game fish populations, abundance of food items, numbers of coarse, or 

non-game fish, would be invaluable in establishment of such a program. 

In addition, it would be of great value to have these data spread over 

a period of several years, then such variables as meteorological conditions, 

water levels, increase use of waters by man and changes in agricultural 

practices within the water shed could be used to evaluate such a pro-

gram. This study was initiale d to obtain data relative to the above 

questions. 

A series of conferences were held with Mr. Donald Peterson, District 

Fisheries Biologists, Michigan Department of Conservation, Gaylord, 

Michigan, and Biology 403 students at Central Michigan University. A 

ten year study was outlined for the waters of the Chain 0
f

Lakes. Pre-

viously, a three year study had been conducted on the insect population 

at Spencer Bay, Elk Lake through the financial assistance of the Atomic 
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Energy Commission and the National Institute of Health. A detailed 

discussion of this wo rk is given by Powers (1963)% In addition, Fell 

(1963) completed a years study on the insect fauna of Southwest Bay 

in Elk Lake which included additional information rvegarding the physical-

chemical limnology of the waters. A year later, Borst (1964) investigated 

the mollusca fauna of waters in the Chain 0
!

Lakes. This in one of the 

few inventories completed for the major species of a fauna in the Chain 

0
f

Lakes region. Additional maps of Clam, Torch and Elk Rivers were 

completed by Mr. Terry Devine, a Ph.D. student at Ohio State University 

during the week of September 6-12, 1964. These data plus the three year 

plankton and physical-chemical limnological series run from 1958-1960 

for about 17 stations from Bellaire to Elk Rapids constituts a general 

outline for the program. 

In July, 1964* the program was further assisted through a gift 

of $150 from the Elk-Skegemog Lakes Association. 

The initial phase of the study during 1964 consisted of a winter 

creel census. A roving creel census (Lambou, 1960) was used to obtain 

data regarding lake trout fishing success by ice fishermen on Elk Lake. 

The students were divided into teams of two individuals and each team 

interviewed fishermen in designated shanties. Data were recorded on 

• » 
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special forms whether each individual was successful or not, (Figure 1)« 

Whenever possible scale and stomach samples were taken for each fish 

recorded on the interview sheets. The scale samples were taken from the 

left side of the fish in the area below the dorsal fin above the lateral 

line. The sample was then placed in special envelopes provided by the 

Fish Division of the Michigan Department of Conservation. 

The viscera, after removal from the fish were placed in plastic 

bags with the proper identifying labels. They were then frozen until 

the analysis of the stomach contents was made. All data sheets, scale 

sample envelopes and stomach sanpte bags were duplicately labeled with 

the collectors initials and numbered. Thus, it was possible to correlate 

the results of each study when they were completed later in the year. 

The census was conducted on three consecutive weekends : February 

15-16, February 22-23, and Feburary 29-March 1, 1964. On March 7, 1964, 

the ice was in poor condition and the majority of the fishing shanties 

had been removed. 

As the interest was directed to the lake trout and whitefish 

fisheries, it was concluded that only interviews would be made in areas 

where this type of fishing was taking place. Preliminary investigation 

indicated that the west side of the lake had a considerable larger 

number of fishermen than any other section of the lake. Perch fishing 

was being done at the north end with fair success. At the south end 

of Elk Lake in the vicinity of Skegemog Point the main interest was 

spearing for northern pike and muskellunge. There were Jfew isolated 

shanties, usually they occurred in groups of five or more. Regular 

stops were made at these concentrations. Townline Road (T.28N. R.9W. 
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Sec, 34), Gay Road (T.29N. R.9W. Sec. 10), Angell Road (T.28N.R.9W. 

Sec. 15), Hunter
f

w Point (T.29N. R.9Vf. Sec. 27), and Cherryland School 

(T.29N. R.9S. Sec. 27). It was believed that nearly 80$ of the fisher-

men were interviewed by this method. 

A total of 61 interviews were made on the three week ends the students 

were in the field. This number of interviews represents 319 hours of 

fishing• From these data it v»s found that a total of twelve lake trout 

and eight whitefish were caught. This indicates a low of 0.084 and a 

high of 0.206 pounds of lake trout per man hour (Figure 2) and 0.202 

and 0.287 pounds of whitefish per man hour (Figure 3). Angell Road had 

the greatest fishing pressure of any area on the lake in which the inter-

veiws were conducted (Figure 4). 

The scale samples were read on a scale reading machine at the Hunt 

Creek Trout Research Station, Lewiston, Michigan. The age was derived 

from the scales of these fish. The age, length, and weight of the lake 

trout and whitefish were tabulated for comparison (Tablel). Two of the 

lake trout samples contained regenerated scales making it impossible ; 

to determine their ages. All of the fish had partial growth for 1964 

but not enough to constitute an entire year. This is indicated by an 

asterisk or star after the age. In some of the samples two different 

ages were indicated, in such instances both ages are given. This error 

is probably due to inexperience in reading scales. 

) 
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WINTER CREEL CENSUS 

1. Date Weather Wind dir. Air Temp. 

Collector 

2. Name _ M F 3* Perm. Residence 

4. Elk Lake residence: own rent guest : Location , 

Length of stay 

5. Total fishing experience yrs. 6. Fishing experience at Elk Lake 

7. Location of fishing site 8. Current dir. 

9. A.M. *
 1

 *
 1

 *
 1

 *
 1

 *
 1

 •*
 1

 * ' * 
12 1 2 3 4 5 6 7 8 9 10 11 12 Total hours 

* ! K » ic t >c 

10. Fish Lake trout | Whitefish 

No. 

Code 
m 1 

FIGURE 1 

The age, weight and length of the lake trout and whitefish caught 

by ice fishermen are graphed for comparative purposes (Figures 5 - 1 0 ) . 

No definite conclusions can be made from such a small sample of fish. 

However, it is possible to make an estimation of the growth pattern 

for the sampling areas. 

The lake trout appear to have a rather uniform growth in length 

for the ages sampled (Figure 5). This species of fish appears to have 

a substantial increase in weight at 4| years (Figure 6). However, a 

study of the length, weight relationship indicates a decrease in 
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length and an increase in weight at about 4^ years (Figure 7)» At a 

length of 21 inches and 2\ pounds there is a plateau on the horizontal 

scale which indicates a marked increase in weight with little increase 

in length. 

The eight whitefish caught appear to have entered a period of slower 

growth, or are just entering this phase of development (Figure 8). However, 

until younger fish are collected and data recorded for age vs. lengthy 

this can not be fully demonstrated. A comparison of the age vs. weight 

for the fish caught indicates that for this lake the relationship is 

directly proportioned, (Figure 9)* This indicates that these fish 

have gained in weight at a uniform rate per year at least between the 

ages of 4-10 years. 

A study of the stomach contents of the fish caught did not yield 

much information (Table 2). The major portion of the lake trout diet 

appeared to be small fish. Many of these fish were those used as bait 

to catch the trout. The mayfly nymphs which are present in large 

numbers indicate that the trout had been feeding on the bottom. The 

whitefish were feeding on mayfly numphs, and fish eggs being used by 

the fishermen. 

In this collection of fish none had fins clipped for previous tagging 

purposes. It appears then that these fish are native trout and whitefish 

from the Elk Lake population. Further the fish appear to be following 

the normal growth patterns and feeding habits attributed to their 

species. 

The general concensus of opinion among the fishermen is that the 

fishing is rapidly degenerating to a point where there will be no 
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purpose in fishing. The results of the census indicate that fish are 

being taken but not in any great number. It is felt that a simlar 

census taken at the beginning of the ice fishing season would show 

much better figures with regard to the quality of fishing. 

Stomach Contents 

Material Lake Trout Whitefish 

Unidentifiable digested 
material 

.49 oz. None 

Small fish 
Blueback and River shiner 

2.46 oz. 
17 count None 

Mayfly nymphs 
Euthyplocia sp. 

.9 oz. 
411 count 

.69 oz. 
311 count 

Pish eggs None 3«47 oz. 

Mollusca:Snaill 
Gyralus sp. None 4 count 

Crustacea 
Isopoda sp. 

None 1 count 

Table 2 
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Pounds of Lake Trout per Man Hour 
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Relative fishing pressure for each 
area based upon a total of 319 nan hours. 
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Torch Lake 

A gill netting program was conducted at Torch Lake during May 

through July, 1964. The nets were set during the evening of one 

day and lifted during the early morning of the following day. The 

fish were weighed, measured, scales sampled, and the stomachs frozen. 

The age, growth and stomach analyst portion of this study has not 

been completed. 

Results from the netting program are as follows. On May 10, 1 

lake trout, 10 cisco and 1 burbot were taken (Table 3). The maximum 

length of the 10 cisco was 13 V 1 6 inches, weight 11.4 oz. and 

minimum length 10^ inches, weight 4.7 oz. (Table 3)* 

There werS lake trout and 5 Cisco collected on May 16. The 

lake trout were 18 /4 and 30 /4 inches in length; 2 lb. 5 oz. and 

3/ 

11 lbs. 6 oz. in weight. The cisco ranged in length from 8 ' 4 to 

12
 5

/a inches and had minimum—maximum weights of 2.7 oz. and 8.9 oz. 

(Table 4)« The netting operation of May 17 yielded 1 lake trout, 

3 cisco and 3 white suckers. The cisco were all a little over 11 inches 

long and ranged from 6.0 to 7.4 oz. (Table 5). 

Only cisco were taken by net on May 24. The smallest was 5.6 

inches long and weighed .6 oz. The largest had a length of 13.6 inches 

and weighed 10.0 oz. (Table 6). 

Two lake trout were reported to the Mr. and Mrs. William Godshalls 

grocery store at Torch Lake Village on May 30 and 31. The smaller was 
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19i inches long and had a dorsal fin clip. The larger was 37-0 inches 

long and weighed 15 lbs. 9 02. (Table 7). On June 5 additional lake 

trout were reported to the Torch Crest Grocery for this survey. The 

smallest was 19& inches long and weighed 3 pounds. This specimen had 

an anal fin clip. The largest was 30 inches long and weighed 9 pounds 

(Table 8). 

The gill netting of July 11 yielded 1 lake trout and 7 cisco. 

The smallest cisco was 6J inches long and weighed 1.2 oz. and the 

largest was 12 1/8 inches long and weighed 9.8 oz. (Table 9)# 
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TABLE 3 

SCALE SAMPLE DATA — 1964 

May 10. 1964 

6 Species Length Weight Sex Gear 

1. Lk. Trout 22
 1

/2
,f 

2 lb. 12 oz. Gill Net 

1. Cisco 11
 5

/8" 7.4 oz. Gill Net 

2. ti 11
 9

/l6" 7.0 oz. ii ti 

3. it 11
 3

/8" 6.7 it ii 

4. M 11
 9

/l6» 7.5 oz. n ii 

5. it 10
 1

/4" 4.7 oz. 11 H 

6. it 12
 3

/8" 9.5 oz. II II 

7. !l 12.0" 7.8 oz. It It 

8. II 13
 1

/4" 12.1 oz. II It 

9. II 13
 5

/l6" 11.4 oz. It II 

10. II 11
 3

/8
m 

5.3 oz. II II 

1. Burbot 13
 3

/4» 13.1 oz. M Gill Net 
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TABLE 4 

SCALE SAMPLE DATA ~ 1964 

May 16. 1964 

15 

Species Length Weight Sex Gear -i-

1. Lake Trout 18
 3

/4» 2 lb. 5 oz. F Gill Net 

2. it it 30
 3

/4" 
i 

2 lb. 5 oz. M ti it 

1. Cisco 11.0" 6.7 oz. Gill Net 

2. 12
 5

/8" 

CN • 
to oz. ft it 

3. 8
 3

/4" 2.7 oz. ii ii 

4. 9
 3

/8" 3.6 oz. it it 

5. 9.0" 3.2 oz. ti t« 



TABLE 5 

SCALE SAMPLE DATA — 1964 

May 17. 1964 

16 

Species Length Weight Sex Gear 

1. Lake Trout 20 
1

/8» 2 lb. 11 oz. M Gill Net 

1. Cisco 11 
7

/8« 7.4 oz. Gill Net 

2. ti 11 
1

/4» 6.0 oz. n ii 

3. ii 11 
5

/8'« 5.3 oz. ii ii 

1. White Suker 16 
1

/8" 1. lb. 14 oz. Gill Net 

2. ti ii 16 
1

/8» 5.3 oz. ii ii 

3. it it 17.0" 1 lb. 14 oz. ii n 



TABLE 6 

A 

SCALE SAMPLE DATA — 1964 

May 24. 1964 

Species Length Weight Sex Gear 

1. Cisco 8.6" 2.4 oz. Gill Net 

2. it 12.2* 6.8 oz. tt it 

3. it 11.6" 5.7 oz. tt tt 

4. tt 11.6" 6.1 oz. tt tt 

5. it 10.0" 4.0 oz. tt it 

6. it 5.6" .6 oz. it tt 

7. ti 9.4" 3.2 oz. tt u 

8. it 10.7
11 

5.1 oz. tt it 

9. it 11.0" 6.0 oz. it it 

10. tt 13-6" 10.0 oz. it it 
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Addendum to Report Number One 

January 1965 

TABLE 1 

LAKE TROUT WHITEFISH 

Age Length Weight Age Length Weight 
in years in inches in pounds in years in inches in pounds 

2-3* 18 1 4* I9i 2£ 

3* 19 H 4* 18| 2i 

2-3* 16 1 5* 20 2i 

4* 19 ii 5* 20i 3 

3* 15 ii 5-6* 2ii 3i 

4* 18| 1
3

/4 8-9* 24i 4
3

/4 

4* 20£ 2* 9* 22i 4
3

/4 

5* 22 3i 10* 24 5i 

5-6* 23i 3
3

/4 

6* 24i 4 

- 20g 2 

- 18| 1
3

/4 



TABLE 7 

SCALE SAMPLE DATA — 1964 

May 30 & 31. 1964 

(Not taken by gill nets) 

TABLE 8 

SCALE SAMPLE DATA — 1964 

June 7. 1964 through June 14. 1964 

Species Length W Weight Sex Gear Date 

1 . Lk. , Trout 30" 9 lb. M Deep Sea 6-7-64 

Fin Clip 2. it it 9 lb. 9 oz. F 6-10-64 

3. II it 27" 6 lb. 8 oz. M Deep Sea 6-13-64 

4. it ti 20" 4 lb. F » " 6-14-64 

Anal 5. 
Clip 

it it 19^" 3 lb. M « •« 6-14-64 

18 

•S'becies 
• V 

Length Weight Sex Gear Date 

1. Lk; Trout " 37,0" 15 lb. 9 oz. Deep Sea 5-30-64 

Dorsal 
Clip 

2. » " M tt tt 5-31-64 



TABLE 9 

SCALE SAMPLE DATA — 1964 

July 11. 1964 

Length Weight Sex 

19
 1

/4" 1 lb. 12 oz. F 

11
 1

/4" 7.8 oz. F 

10
 1

/2" 5.6 oz. 

9
 7

/8" 4.5 oz. F 

12
 1

/8" 9.8 oz. F 

8" (?) 2.2 oz. 

6
 1

/2
n

 1.2 oz. 

8
 1

/2" 4.7 oz. 

19 

Species Length Weight Sex Gear 

1. Lk. Trout 19
 1

/4" 1 lb. 12 oz. F Gill Net 

1. Cisco 11
 1

/4" 7.8 oz. F Gill Net 

2. ti 10
 1

/2" 5.6 oz. ii it 

3. » 9
 7

/8" 4.5 oz. F ti tt 

4. n 12
 1

/8" 9.8 oz. F tt tt 

5. ii 8" (?) 2.2 oz. it it 

6. ii 6
 1

/2" 1.2 oz. it it 

7. it 8
 1

/2" 4.7 oz. it it 



At the present time a study is being conducted on the phyto-

plankton of Torch Lake. This study is an investigation of the diatom 

population at intervals of 3 meter to the maximun depth of 200 feet 

at the north end of the lake. A qualitative set of samples were run 

for this study on July 11. The results of this study indicate 

Cyclotella and Fragilaria to be the most common diatoms in the north 

end of the lake (Table 10). 

During the summer of 1964 current measurements were made for 

several areas of the Chain 0'Lakes. The measurements were taken at 

the surface, 25 and 50 foot levels. Greater depths did not indicate 

much current and have not been continued. Data was collected for 

Torch Lake, Clam River and Round Lake. Measurements were takin during 

July 11, 17* August 9> 10, 13 and 14 (Table 11). 

This study indicates that in general the current is counter clock-

wise in Torch Lake. The current thus passes up the east shore to the 

north end and down along the west shore toward the south end of the 

lake. There ar6 indications that in the south end of the lake there 

is a clockwise current toward Torch River. Likewise, a series of 

tests on the west shore across from Camp Hayowenta indicate some 

lateral drift about 200-300 yards out from shore. The drift is 

laterally toward the center of the lake. The nearer the center the 

lake the drogues were placed the more rapidily they moved toward the 

east shore and then north toward the north end of the lake. 
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Diatoms Depth-Meters 

0 5 15 25 35 45 55 

Cyclotella * * * * tt tt 

Fragilaria tt tt * * tt 

Cymbella * * 

Asterionella tt 

Navicula tt tt tt tt 

Nizschia tt 

Diatoma * 

Pinnularia * 

Stephanodiscus 
fj6 

tt 

\ 

21 

TABLE 10 

Diatoms of Torch Lake 

Qualitative 



TABLE 11 

CURRENT STUDY DATA 

Measurement 
Number 

Depth, 
Feet 

Current Velocity-
Feet per hour 

Wind 
Direction 

Position 

1* 25 400 S.10°E. N. Torch 

2* 25 500 S.15°E. it tt 

3 * 25 500 S.25°E. it tt 

4* 25 500 N.45°E. tt it 

5* 1 E N tt 

6 * 50 900 S.60°E. tt tt 

7* 50 #00 N.10°W. «t tt 

8 50 900 N.10°W. S 3-5 m/n it ti 

9 1 900 S«10°E. N 1! it it 

1 0 1 1000 S.60°E, CE uoS 5-10 m/n it tt 

11 50 75 S. 0°E. II ti tt tt 

12 1 3200 N.50°E. NE 10-15 m/n tt it 

Torch Ik* 
13 25 1600 N. 0°E. ti «t {Clam R.) 

14 50 800 N.10°E. N II tt tt 

15 50 800 N.l0°E. tt it tt tt 

fo 
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* Measurements made by L* Curry 

a Measurements made in Torch Lake about 1 mile south of point Hayo Went-ha 

b Measurements made in Torch Lake about mile east of Sand Point 
a 

c Measurements made in Torch Lake about l/k mile west of Yacht Club Point 

TABLE U 
(con't) 

32 1 4000 N.80°E. NE 10-15 m/n Torch Ik. 32 

200 S.45°E. 
(Clam R.) 

33 25 200 S.45°E. ii it it « 

34 i 5000 S.45°E. 58 10-15 m/n S. Torch 

35 25 400 S. n it ii it 

36 1 3000 s.45°E. ii ii II ti 

37 25 400 S. ii n it ti 

38 1 300 3.45°E. it n tt it 

39 2$ 1000 S.10°u ti ti It H 
£ 



Lastly, a study was made of sponges growing in Torch Lake 

at Alden, Michigan. Here a point of land is evident composed 

of rocks and sunken timbers at the waters edge. Chemical tests 

run on the water indicate a significant difference in the waters 

from the north and south sides of this point. The sponges collected 

were identified as Spongilla fragilis (ILeidy) (Tharp, 1964). The 

relationship of this growth to the fertility of the water is not 

known. Additional observations are to be made to obtain infor-

mation relative to septic tank out flows. The Physico-Chemical 

Data for this study are recorded in Table 12. 
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SABLE 12 

Physico-chemical Data of the Torch Lake Alden Station 

North Side of Point 

Expressed in Parts per Million 

Date 
Water* 
Temp** 

o
2
r 

60 ft. °2 
120 ft.* 

co
2 

60 ft. 
co

2 

120fft. 
co

3
= 

60 ft. 
co

3
= 

120 ft. 

7/11 23.0°C 3.6 3.7 0.0 0.0 !
2,0

 ! j 2.0 

Expressed in part per Million 

HCO3 
60 ft. 

HCOo 
120 ft. 

O H " O H * 
60 ft. 120 ft. 

116.0 126.0 
\ 

0.0 J 0.0 
* 60 feet and 120 feet refer to the number of feet from the general 

shore line out onto the point. 
* 

* Hie temperature was uniform for the entire north side* + 

* A modifier Winkler showed 3*2 ppm of dissolved Og* 

Sooth Side of Point 

Expressed^in parts per Million 

Date 
Water 
Temp 60 I t * 

o2 
120 f t . 

co2 
60 ft. 

co2 
120 f t . 

COs 
60 ft. 

CO CQ= 
• m 120 ft. 

7/11 24.0°C 4.2 1 
I 

4.1 
i 

0.0 
i 

i 
0.0 

1 
2.0 | 2.0 

26 

Expressed in Parts per million * A modified Winkler showed 

HCOZ HC0= OH
1

 Oil 3.7 ppm of dissolved 0
?
. 

60 ft. 120 ft, 60 ft. £20 ft. 

116.0 198.0 0.0 0.0 


