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ABSTRACT 

The following paper is a report on some of the results ot a work 

program intended to be the basis of a doctorate thesis and, as such, should 

be withheld from publication. 

A preliminary examination of the creel census records and netting records 

of six ot the trout lakes included in the Pigeon River Trout Research Area. 

brought to light several points of interest. 

During the season of 1949 the lakes produced 345 trout, mostly browns. 

South Twin Lake was the most popular and accounted for over 50 percent of the 

catch. Trout; -were caught at the rate of o.442 per hour or at a rate slightly 

better than from the figeon River included in the research area. The ma.Jori ty 

of the fishing occurred early in the season. The quality of the fishing va.s 

poor during July and August. However, a distinct improvement was noted during 

the last days of the season. 

, 

<f A preliminary report of a doctoral study on an I. F. R. fellowship 
estabiished at Michigan State College. Prof. Robert C. Ball is chairman of 
Mr. Tanners committee. Dr. E. L. Cooper, in charge of the Pigeon River Trout 
Research Area,represents the I. F. R. in their project. 



From creel census data and from netting records indications were that 

the trout were :making good growth gains. In an attempt to show a correlation. 

between growth and amount of fertilizer added it was possible to show statis

tically that the samples from South Twin and Section 4 had :made the best growth. 

These two lakes received the most fertilizer. Beyond that it was not possible 

to show any correlation between growth increment and fertilizer added on the 

basis of the samples available. 
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Presented here are certain preliminary results garnered from. creel 

census forms and from m:y O'Wll netting records. Since it is hoped to event

ually evaluate the results of fertilization of trout lakes largely by 

measuring its effect on the trout population,·· such a preliminary examina

tion is of value in pointing out weaknesses of data and areas 'Wherein 

further data should be collected. 

Existing Populations: During the summer of 1948 all fish were re

moved by poison from South Twin, North Twin, Section 4 and West Lost lakes. 

In Lost Lake and Hemlock Lake there remained populations consisting of 

small numbers of brook trout in combination with several species of forage 

fish. 

~ prel.iminary report of a doctoral study on an I. F. R. fellowship 
established at Michigan State College. Prof'. Robert C. Ball is chairman of 
Mr. Tanners committee. Dr. E. L. Cooper, in charge of the Pigeon River Trout 
Research Area,represents the I. F. R. in their project. 
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PlantilJg Records: Following the closing of the trout season in 

September of 1948 all the lakes received plantings of brown trout ;yearlings 

at the rate of 500 to the acre: 

Hemlock 
Borth-Twin 
Lost Lake 
South Twin 
West Lost 
Section 4 

2,600 
2,850 
2,300 
2,150 
2,000 
1,650 

13,550 

These trout -were 5.64 inches in average length and their average -weight was 

34.43 grams. In addition to the browns, equal numbers of brook trout aver

aging approximately 3.5 inches were planted at the same time in all the lakes 

except Hemlock and Section 4. These plantings 1Ji th small existing populations 

in Hemlock and Lost l.a.kEs made up the populations of the lakes. 

Fertilization: South Twin Lake was fertilized throughout the summers of 

1946 and 1947, receiving 10-6-4 at the rate of 2 ]:).p.i;a. every three weeks. 

This was discontinued when an incomplete wi~tef ioccurred during the 

winter of 1947-48. The program. called for·tertilizing four of the other 

lakes for two summers, applications being made every three weeks but in 

smaller amounts on a p.p.m. basis: Section 4 receiving 80 percent as much 

as South Twin, Lost Lake 6o percent, Hemlock 4o percent, West Lost 20 percent 

as much, and Borth Twin kept as a control receiving none at all. Further 

applications were discontinlled when quite spectacul.e:r plankton blooms oc

curred which might have led to a. Yin~r- such as occurred in South Twin • 
. · · .. , ·.,,"·, 

Fertilizer will be added during the summer of 1950 on a similar schedule and 

at the same rates. 

Sources of Data: The two sources of data for the trout 1n the lakes are: -----
(1) fhe creel census forms which each fisherman was required to complete (not 

a voluntary census) and (2) the results of my netting carried on for the lakes 

in September of 1949. 
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Fishing Pressure: It appears that the p0pularity of the lakes for 

fishing in 1949 represented a very sizeable increase over 1948. Since no 

complete creel census record was available for 1948 this increase cannot 

be indicated exactly but from personal observations and from what voluntary 

creel censu records -were obtained an increase was evident. The reason for 

this increase probably was the publicity received by the Trout Research 

Station set up during the interval bet-ween seasons. 

The fishing pressure was heaviest and the results the best early in the 
season, that is, up to about the first ot June when both effort and return 

dropped sharply for the rest of the season (as shown by d.ata on four graphs 

Which are included only vi th the author's copy of this report) • 

Several points of information are revealed by the graphs: (l) The lakes 

receive most of their fishing pressure early, that is, the latter part of April 

and the month of May. Both the fishing pressure and the fishing quality drop 

rapidly beyond the latter part of May. (2) The fishermen tended to concentrate 

on South Twin once its reputation of producing larger trout became known, and the 

other lakes received very little fishing effort for the remainder of the season. 

A Sum:nary of the Creel Census Data 
tor the 1~9 Season 

Lake Number of Number of Brown Brook Catch 
angler days hours fished trout trout 

South 1 3 3 :L 7 33 
Twin Averages: Averages: 

8.68 in. 7. 72 in. 
98.72 . 72.67 

st 52 2 
Averages: Averages: 
7.48 in. 7.41 in. 
51.20 50.80 

Hemlock 30 lr 39 2 12 .375 
Averages: Averages: 
7.37 in. 6.9 in. 
54.35 • 48.5 

Section 19 51 2 2 
Averages: 
7.57 in. 
58.10 gms. 

w. Lost 9 27.5 
N. Twin 4 5.5 --
otals 289 78o.5 345 -- .442 
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Taking tbe lakes as a whole, it will be seen that they provided fishing 

for a considerable number of :f'isbermen -- particularly early in the season 

'When tbe pressure on the streams is most severe. The catch per hour of .442 

is better by several hundredths than any of the four sections of tbe Pigeon 

River included in the research area. 

Growth Rates: Since the data collected for the brown trout are more 

complete than for the brook trout, it is possible to better determine tbe 

average gain in length and· veight :made by the brow trout through the winter 

of 1948-49. These figures indicate little effect of the fertilization because 

most of the trout vere caught before the first application was made on June 16, 

1949 (except in the case of South Twin which was fertilized during the summers 

of 1946 and 194 7) • 

Brown Trout Ckovth Rates 

Average Average 
size at size at Average 
planting capt gain 

5.64 in. 8.68 in. 3.04 in. 
34.43 gms. - 98. 72 gms. 64.29 gms. 

5.611- in. 7.48 in. 1.48 in. 
34.43 gms. 51.20 gms. 16.77 gms. 

5.64 in. 7.37 in. 1.73 in. 
34.43 gms. 54.35 gms. 19.92 gms. 

Section 4 5.64 in. 7.57 in. 1.93 in. 
34.43 gms. 58.10 . 23.67 

~lers' catch. 

A much higher rate of biological productivity is clearly indicated for 

South 'l!win Lake as shown in the above account. 

Except in the case of South Twin, tbe small numbers of fishermen utilizing 

the lakes during the latter part of the summer make impossible any comparison 
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of the average size of trout being caught by fishermen early in the 

season to those caught late. However, an adequate sample tor compar

ison was available for South Twin. 

Dates 

September 1948 

May 1949 

Average net gain 
for fall, winter, 
spring. (8 months) 

September 194-9 

Average net gain 
for summer. 
(4 months) 

Brow Trout Growth Rates 
for South Twin Lake 

Nuaber Average 
cawmt length 

Planted 5.611; in. 

100 8.lt-7 in. 

2.83 in. 

33 9.J2 in. 

.65 in. 

Average 
weight 

34.lt-3 gms. 

91.22 gms. 

56.79 gms. 

115.63 gms. 

24.41 gms. 

A comparison of·the gain in average length for the period of 

September 1948 to May 31, 1949 to the average gain tor the period of 

June 1, 1949 to September l2, 1949 clearly indicates that, at least in 

South Twin Lake, the period when trout achieve their most rapid growth 

is not during the summer. Why this should be is open to speculation. 

Net Records: During the early part of September 1949 samples "Were 

ta.ken with gill nets from. all the lakes. It was felt that such a sample 

would give a more accurate picture of the lake populations, since the 

7-inch limit observed by fishermen eliminated the smaller fish and produced 

a screened sample. The nets 'Which -were used had mesh Sizes of 3/411 , l 11 

and 11/8° bar. 

An interesting comparison is possible for Section 4 Lake, bet-ween the 

tish the fisher.men caught in May and the fish netted in September. This 
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lake reeei ved the heaviest application of fertilizer of' the current pro

gram. Observations throughov.t the S1lllllller ot 1911-9 indicated a heavy 

bloom of aoopl.a11lktml ana. a spectaeul.ar increase in aquatic insects. 

Brown Trout Growth Rates 
tor.Section 4 Lake 

Baber 
Method ca t 

May 1~9 
Anglers' catch 27 

September 1949 
Jetted catch 26 

~tal ain 

Average 
le 

-!f-1(' i:U '11• in. 

9.50 in. 

l. in. 

:verage 
wi t 

==I 

58~10 gu. 

136.46 gm. 

Using analysis ot variance (Sneclecor., G. W.) a statistical cOBq>arisen 

was :made of the average lengths ot the trout in the spring and f'all samples. 

The results of' the analysis shown below clearly show a highly signif'ican.t 

dif'terence between the saaples. 

Analysis of' Variance 

Source of Degrees of S1J111 of 
variance Jreeclom s·vares 

Total 52 56.~ 

Betwen 
samples 1 49.~ 

Within samples 
(error term) 51 

if Highly significant._ 

Mean 
s us.re 

.142 

nF" value 

Bef'erenee to tables of "F" will iBAicate this value (~7.46) to be highly 
significant (above .01 percent). 
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These gains ot the fish in Section 4 Lake were exceptional and 
. . 

should such growth continue very :tine fishing should soon result. 
,. 

Results of Betting (Brown Trout) 

Number Average Average 
Lake taken leugtll weight 

South !rw:ln 56 9.00 ia. 112.28 gms. 

Section 4 26 9.50 in •. lK.. 140.31 gms. 

I Lost Lake 22 7.24 in. 53.52 gms. 

Hemlock 26 8.03 in. 75.32 gms. 

West Lost 12 8.56 in. 96.10 gms. 

Borth Twin 8 8.08 in. 79.50 gms. 

The abave table presents the average length and weight et the brown 

trout 1n each ot the six lakes under study. The lakes are listed according 

to the amount of fertilizer being applied. South Twin at the top received 

the most and each succeeding lake received less until finally Borth Twin, 

the control lake, received none at all. 

The average lengths have again been used as the basis of an analysis 

of variance to determine if there was any real difference in the size of 

the fish in the samples from the siX lakes. 

Analysis of Variance 

Source of Degrees of SUDI. of Mean 
variance freedom squares square 11F 11 value 

Total 149 124.03 

Between 
lakes 5 81.86 16.37 

56.~ 
·- -

Within lakes 
(error term) 144 42.17 .2~ 

-~ Highly significant. 
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In this analysis, where more than two samples are included, the 

significance of "F" indicates only that th.ere is a real difference between 

two of the samples. It does not indicate which samples. A further test 

using twice the standard error to establish limits of cont'idence indicates 

that: (l) The sample from Section 4 Lake has significantly (.Ol percent 

level) greater average length thau 8Jly of the samples of the other five 

lakes. (2) The average length of the sample from South Twin is significantly 

(.01 percent level) greater than all the other samples With the exception 

of the section 4 and West Lost lakessamples. (3) !he Lost Lake sample 

significantly is smaller than all other samples. 

Conclusions: On the basis of the data examined so far, the two lakes 

(Section 4 and South Twin) receiving the most tertil.izer have brown trout 

populations that are grovd.ng faster than similar populations in the other 

four lakes. Beyond that the samples are iaadequate to show any correla.tion 

between amount of fertilizer added and rate of growth of the fish populations 

present. 

The data collected by gil.l netting a.re adequate to determine the average 

sizes of the trout, but it otters no assist8Jlce in determining the numbers 

of trout in the lake and this is necessary to calculate the productivity. 

For example, by examining the preceding data it would seem that the pro

duction of Section 4 Lake was better than that of South Twin. Of a certainty 

this is not the case. '?rue, the fish a.re slightly larger and in better 

condition; hovever, plenty of other evidence indicates that the population 

is much smal.ler and hence production in pounds per acre is less than that 

of South 'l'win Lake. 

A very excellent opportunity for determining accurately the production 

on a pounds-of-fish-per-acre basis presents itself should it be possible to 

poison the lakes and recover the entire population. Then the production of 

trout per acre would beco:me: 



Where 

. per acre 
A 

w2 = Weight in pounds ot fish recovered 
r1 = Number ot fish recovered 

w1 = Average weight of fish at planting 

A= Area ot the lake in acres 
w3 -= Weight of fish removed during season by 

- __ anglers an.a nets 
F2 = Wlllllber of fish removed during season by 

anglers and nets 
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1911-9 Plantin§s: Since there vas now an existing trout population 

in each lake, the piantings tor 1911-9 wre put in at halt the rate tor l~: 

South !win 
Borth Twm· 
Hemlock 
Lost Lake 
West Lost 
Section 4 

1,075 
1,425 
1,300 
1,150 
1,000 

-di 
These fish wre larger, averaging 6.995 inches and 56. 73 grau. They wre 

ma:i-ked by clipping the aft pectoral. :lo :more brook trout wre added. Present 

plans call tor the same rate of planting tor 1950 vi.th right pectoral fin 

clipped. 

Preposei Cha!§!s 1950: 

(?letting) An attempt should. be made to standardize the net 

etticiency in each lake. !his can best be a.one by setting the nets at the 

svface, perhaps as "spokes" trom the center of the lake. A lllUCh larger 

SBIII.Ple should be taken to assure a valid statistical analyses of results. 

More nets should be employed te speecl the netting progrma Yi th a size 

range that v1ll guarantee the sampling of the whole population. 

(Fishing) Every ettort should be :made to increase the fishing 

pressure on the lake·s. Aside from the early season "crush" records, the 

data are illadequate on which to base any conclllSions. Further inf or.mat ion 

would be available if fishermen couJ.d be induced to fish other lakes be

sides South !Win and Lost. 

It is unfortunate that v1thout a boat the fish are inaccessible to the 

bulk of the fishermen. The exception being the early season fishermen and 

the expert fly fishermen fishing in late.evening. 
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Further possible information that can be extracted from the creel 

census data would be: 

1. Time of· day most popular 
2. 'f1,me of day most productive 
3. Evaluation of fishing skill with com,parisons 

between male and female anglers and compari
sons between local anglers and. tourists 

4. Success of baits used •· worms vs. flies 
5. Advantage of boat in terms of angling success 
6. .Angling success in lake vs. stream 

Approved by A. S. Hazzard 
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