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In the recent developJ'llent of gA.me f1 sh manarement 

through lake improvement. art1~1c1al shelters of brush 

and other materials have been lnsta.lled in the hope of 

improving the cc;nditions for fish life (Hubbs and Fsehmeyer, 

1938). 'lhese installations have been made in large nu.-nber., 

because such work has well met the f' avored qualifications 

of relief-labor projects-an abundance of unskilled labor 

and low expense for nBter1ala • 

. Although many thousands of truoh shelters have been 

made and sunk in the inland lakes of the northern states, 

at a cost reported to be several hundred thousand dollars, 

very little effort or money has been expended ln serious 

attempts to test the effectiveness of these structures. 

lhis very unfortunate circumstance may be ascribed to the 

urgency of finding employment for relief labor in the 

fields of public service, to the small numter of competently 

trained am scientifically-w.inded supe .. ""Visors and to the 

organization of relief work. 

lcontr1but1on from the 2,ioloDical Gtation of the Univer
sity of ~ichigan and the .1.nstitute for .t:1sheries hesearch of 
the ;,,iich1Eian J;epartment of Conservation. 
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The need tor evaluations of tho effectiveness am prac

ticability of brush shelters occurred to me while supervising 

their construction on federal projects 1n Michigan and Idaho, 

in 1933 and 1934. It was therefore gratifying to have the 

cooperation of the Biological Station of the University of 

Michigan and the Institute for Fisheries Research of the 

Michigan Departimnt of Conservation in conducting investiga

tions toward this end, at Douglas Lake., during the summer of 

1937, and in planning the continuation of the studies. 

'l'hanks are particularly due Dr. Georgo id Le.Hue., Director of 

the Biological Station and Ur. A. s. Hazzard, Director of the 

Institute for i•'1sheries hesearch for aid, encouragement and 

equipment. CCC labor was provided by the l'llichigan Emergency 

Conservation Vlork. Dr. Carl L. Hubbs has given advice and 

help in the investigation, and 1n the preparation of this 

report. 

Some data on the use or brush shelters b71 fish, obtained 

by Dr. R. ;,v. T".schmeyer of the Institute for Fisheries Research 

in 1934, have kindly been made available for inclusion in this 

report. 

Historical Introduction 

So far as recorded, the first detailed observation on 

the effect of brush shelters was ma.de on uctober 25, 1931, 

by l.ir. Garl L. Hubt.s and party, representing the .Institute 

for Fisheries Heoearoh. A relatively small pile of brush 

had previously been placed by \Ir. Lu.gene R. Kuhne in Crystal 
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Lake, Oceana County, Michigan, on the sandy shdal whioh waa 

everywhere almost devoid of natural protection for fish. 
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After a large minnow seine had been set around this shelter, 

the brush was removed and the net pulled to shore. The number 

of fish in this seine haul, 6,941, was astounding when com

pared with the 48 fish seined in a similar area where there 

was no brush (Hubbs and Hubbs, 1933: 617 J Hubbs am. Fschmeyer, 

,, J .. c. 19Jl;l:cr:n, fig. 72). 
l,,t•, I __...---7 

F 
0,,... .- During f'ollowing summers lake survey parties of the 

Institute for Fisheries Research made and placed shelters in 

various Michigan lakes, as part of an experinsntal lake lm

proven13nt proE;ram. Soon af'ter the CCC was organized in 1933, 

lake improvement was accepted as one of the activities of the 

organization, and other temporary agencies took part in this 

work. As a result, lake improvement suddenly developed into 

a major fisheries activity in i'.iichigsn. it1acons1n, Iowa and 

other states. Most of this 111ork consisted in t:t.ie building 

and instnlling of bz'Ush ahelters. Various types of shelters 

were dov1sed (Hubbs and Eschmeyer, 1938: 63-86). 

Removing shelters to test their effectiveness (Tarzwell, 
: l..f )1 

193~ was continued by Dr. R. \'i• Fschmeyer of the Institute 

for Fisheries Researoh during the summer of 1934, and by the 

writer in the summer of 1937. 1he discussion below represents 

a B1l.l'!lr'Bry of the findings of these two summers• work. 



T~a~s in Douglas Lake 

Brush shelters were installeo in Douglas Lake• Cheboygan 

County, ldchignu., in the SUl"'"Jl'ller of 1937 and were studied to 

determine: 

1. 1l'he extent to which the introduced brush shelters 

are used by fieh. 

2. '.the size and SJAcies o!' f;ame fish found in tl»m. 

3. Dlfterences in the rise population thus sheltered 

by night and by day. 

4. ~i'he vnlue of ad.d.ing fE:'rtillzers in the shelters. 

5, 1.be use o.r the shelt"Sr as a permanent summer 

habitat. 

6. r.rhe extent to which they become repopulated 

after the removal of all fish. 

7. The value or art1!'1c1el shelters. 

This work was started in Douglas Lake on a barren shoal 

area between Grape Vine Point am the boathouse of the 
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M.ioh1gan Diologioal Station. rn this area, the bot tom of the 

shoal consists almost entirely of sand, with some stony patches 

near shore. 1'he slope 1s gradual, atta1nine a depth or 6 to 12 

feet at the sharp dro:2-off about lt}J feet t'rom shore. 'ihe 

shoal is almost devoid of vegetation but there is som submerged 

vegetation on the nlope beyond the drop-off. In one of the 

control areas (D) a few dozen plants of Potamogeton heterophyllus 

were growing near shore and 1n places there was some water logged 

timber, partially covered with sand. 1'he r~gion studied is 

somewhat protected from the prevailing northwest wims. 



The 140-foot seine used tor all the test soininga waa 

made of ¼ inch mesh 1n the bag, of' .3/8 inoh :neah next to the 

bag and of 7 /8 inch mesh e.t the ends of the r.ings. 

The total length of the fish was measured 1n millimeters. 

Fish that were preserved were pl&cad in J.O pe1• cent fornialin. 

To determine what fish were 1n the area before shelters 

were installed, five seine hauls were made at more or less 

regularly spaced intervals rour,hly est1ms..tec as 100 feet, 1n 

the afternoon of July 12, 1937. 'I'he results 0£ this seining 

'l'AbLE l 

are ehown in Table l. 'lhe largest catch was taken in haul 

Number 1., :me.de just south or a. rather deep sheltered cove 
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lying to the south of Grape Vine Point. Dr. Charles w. Creaser 

(personal communication) has found this cove a favorable spot 

tor taking fish tor h1s ichthyology classes at the Biological 

Station. Shelter 1 was later placed 1n this area. 11h.e small 

number of f1ah taken in these aeinings (Table 1) gives some 

indication of the barrenness of this area 1n fish life before 

improvement was attempted. 

Following the seining, ten brush shelters were made and 

1.I'ABLE 2 

placed in this region. Table 2 summarizes basic information 

on these shelters. Shelters designated as green brush were 

ma.de of' poplar, tac alder, cherry, maple and scrub oak. 



SPECIES, NUM.BEH AND 3I~E Ql.i' 14'ISH 'l'AKLN Li .PIVE SEINE 11AuL3 Oi~ JULY 12, 19.37, IN ·rHE AREA 
\;HEHE BHUSH SliEL'i'ER3 ,h'Ehl~ LA'l'Jfil INS1'ALLED 

Lengths estimated 1n centimeters 

Haul Number 
I 

l 
Species 

21 3 4 

N-.imber Number Number Number 

52 

or fish Length of f'1sh Length 
Number I 
or. ti ah I Length of fish Length of tish Length 

Small-mouthed bass 
( ~.r1oropterus dolomieu) 3 3-15 4 3-8 - - - - l 9 

Rock bass 
{Ambloplltes rupestr1!) - - 1 6 - - - - - -
Pumpkinseed 
( E'U.£Omotis g.1.bbosus) l 6 l. 6 - - - - - -
Yellow perch 
(Perea flavescens) 2 4 - - - - - - - -
'iJh1 te sucker 
( Catastomus comrnersorm11) 6 2-6 - - - - - - - -
Sand ahiner 
( Notro:pl s de lie 1osus) 29 5-8 - - - - - - - -
Common shiner 
(Notropis oorn.utua .r._rontalia) 2 8 - - - - - - - -
Spot-tailed shiner 
(Notro:121s h• hudaonius) 13 5-8 - - - - - - - -
Blunt-nosed minnow 
(Hyborh;y:nchus notatua) 17 5-8 - - - - - - l 6 

1Probably not a representative haul as the seine anagged on bottom. 
2Four to f 1 ve dozen ame.11 minnows ( about 1 inch long} seen going through meah or net. 



TABLE 2 

SUM!/ARY OF INFOR:/iA':ION ON TEN BRUSH SHf.'.L'.fTi'R:3 PLACED IN DOUGLAS LAKF AND HHlOVED AT I.NT'FRVAl.S 

Control areas were as follows: A between Shelters 2 and 3; B between Shelters 4 and 5; 
C between Shelters 6 and 7; D between Shelters 8 and 9; E south of Shelter 10 

Shelter 
Number 

1 

2 

3 

5 

6 

al 

10 

Size of 
Shelter 

Date of 
I-la cement 

Material 
Used 

Condition of' 
Shelter 

Dates of 
Removal 

10 1 X 10' X l~ 7-14-'37 Green brush Compact Aug. 2.,4,6,23,25 
Untrimmed 

10' x 10' x l½' 7-14-'37 Green bruah Gompa~t July 20., Aug. 2,23 

12' X )' X 2' 7-14-'37 'l'Wo tree 
tops 

Untrimmed 

Loose 
untrimmed 

July l;>, 
Aug. 2,4,6,2),24,2.5 

10' X 6• X 2' 7-14-'37 Evergreens on Compact Aug. 2,4.,6.,2J 
hardwood :frame Untrim.-nad 

6' x 6' x l' 1-16-•37 Rock pile in 
wire basket 

D' x 12' x 2 • 7-16- '37 '.'later l.ogged 
timbers 

10' X lO' X l' 7-16-'37 Dry 
dead wood 

10• x 10• x ¼' 7-19-'37 Green brush 

b' x 10• x l' 7-19-'37 Green brush 

8' x 10' x l' ~/-19- '37 Green brush 

4 wire Aug. 4., 24 
baskets of 

rocks 

Loosely Aug. 4., 24 
piled 

Compact Aug. 4, 23 
Untrimmed 

Com!)e.ct Aug. 6,23,24,25 
Untrinmied 

Compact Aug. 4,6,24 
Untrimmed 

Compact Aug. 4, 24 
Untrimmed 

Distance Depth or 
from shore Shelter 

.5 '-6' 

5'-6' 

102 1 5'-6' 

5'-6' 

78' S'-6' 

15' 5 1-6 1 

89 1 5'-6' 

92' 5'-6' 

79' 5'-6' 

.5 •-6' 

1'.l.wo burlap bags o:f barnyard nanure placed on Shelter 1.,, one bae.: each placed on Shelters 4, ·7, 
8 and 9• 



Number 3 was ma.de by taking two green tree tops, placing 
~-v---t1r 

butts opp(1s1te each other and mi~llt:.~'both together. Humber 

4 was a compact mes of evergreen branches (pine) fastened 

to a hardwood frame. Rocks placed in a basket formed of 

wire fencing comprised Shelter number 5. r:ater logged timber 

removed from the bottom of the shoal a:rea was used for 

Shelter 6 and dry dead wood, cherry and tar- alder brush made 

up Shelter number 7. 

1'hese shelters were placed about 80 feet apart except 

when control areas were designated. liere the installations 

were approximately 180 feet apart, thus permitting the use 

of a section where a shelter might have been placed as a 

control area. 

The shelters were removed by laying a net from a boat 

a.round the shelter to form a semicircle with the open part 

toward the shore. Shelters were then pulled shoreward, 

bringing the net carefully along beh1nd. 1 P1sh captured 

were counted, measured, identified and fins clipped, after 

which they were returned to the lake near shore to determine 

if these :f'ish remained in the area. Bach shelter was re

turned to its original position before others were removed. 

Control areas were seined to note whHt number and species 

of .t'i sh 11 ved in the open areas. 

1shelter 5, made of rocks, could not be moved. '..!.'he net 
was set as usual, after which efforts were made to drive all 
fi ah from the shelter. r,~ollowing this the net was cai•etully 
lifted over the rocka. It is possible that numerous fish 
escaped. 

8 



some seining and removing of shelters was done at night 

in an effort to discover to what extent the fish population 

inhabiting the shelter am control areas differed between 

night and day. 

r,,~s .JP. ~e.s ot_ p~~U~que l!J~ a,.np, __ MQ~t~C>~It.CY c_~~~f,~8 
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Shelters were placed in Clear, Jackson, Hush and 'l'omahawk 

Lakes of Montmorency County, Michigan and 1n Eas Lake in 

Presque Isle County, Miahigan, during the summer of' l.YJ4. 

Later in the see.son studies were made by Dr • .Bachmeyer of the 

fish inhabiting these shelters, by methods similar to those 

mentioned above. 'J:he purpose was to determine the .fish 

population 1n and immediately about these shelters. 

A total of 26 experimental shelters, varying in size 

from 3 x 5 x l feet to 6 x 6 x 2 feet, were placed in these 

lakes, at a depth of 2 to 6 f'eet. They were made smaller 

than usual to facilitate removal. Green brush of te.g alder. 

willow. poplar. cherry. oak. hawthome and jack pine was 

used. 

The 15 shelters 1n Clear Lake were placed on a sandy 

or gravel bottom free of all vegetation on A'ug"'Ust 14 to 17 

and were removed on August JO and Jeptember 4. 

'l'wo shelters were placed in Jackson .i.iake on August 24 

on a sand. gravel e.nd. marl- bottomJ one where there was no 

vegetation,, the other in abwldant vegetation. lbese shelters 

were removed on September 5. 
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In Rush .Lake 3 shelters were pUt among sparse vegetation 

on a sand and marl bottom on August 27, and were removed on 

September 6. 

Three shelters were placed in Tomahawk Lake on Auguat 22 

on a pulpy peat am sandy bottom devoid ot vegetation. 1'hey 

were taken out on 8eptember 5. 

In Ess Lake shelters were set on a aand, marl ar.id pulpy 

peat bottom where vegetation flourished abundantly, on Au.gust 

JO am 31. 1I1hree of these shelters were removed on September 

6. 

'lb.ese statenent s refer only to the shelter• which were 

later removed. 

~U!ES,cQ.( s,e1111ll,g Operations f~r l,2)A4 and l.9J.7 
~-,,...r..-•·" . .,.: • •• ,•• . • • • • •• -• • • 

'l'able .3 summarizes the data obtained in the seine haula 

T.A.LLE .3 

nade about the shelters as they were removed and in the haula 

ms.de in the control areas. 

rt was found that rook bass were the moat oomnon f1ah 

in am around shelters in Douglas Lake., and that thie fish 

also occurred in or about the small shelters installed 1n 

other lakes. Very few rock bass were taken in control areas. 

Perch, found co:m:monly in all six lakes, were second in 

abundance around the shelters in Douglas Lake where more ot 

this species than of any other were taken in the control 

areas. 



TADLF 3 

NUMDEH AMD K.INJl 02 F1IS!l FOUND IN SUFLTIBS (S) ANl' C ·J !Yi'R DL Af(r.:AS (,.., \ 
'.J ) IN SIX MICHIGii.N LAKFS 

Figures in parentheses 1nd1c~te number of' seinings about given shelters or in control areaa 

Kind of fish rlame of Lake 
No. fish No fish 

(and crayfish) Clear Lake Jackson .Lake Rush .Lake '.l1oma.hawk Lake .,:~SS Lake .Uoue;las Lake Total 1.n all per seine per seine 
lakeie :b.aul in haul in 

S(l.5) C (13) 5(2) C(2) S(J) C{.3) S(J) C(J) ,:I (J ) G(J) S{J6) G(2J) ;;,{62) c( ... W) shelters controls 

Small-mouthed lu6 23 4 l) 80 17 2 2 l 2 157 71 J.50 115 5 .. 65 2.4,5 
bass 

Large-mouthed 11 ,'"\ 4 0 4 3 5 0 22 3 46 11 .74 .23 V 

bass 

Rock bass .35 G 1 0 5.3 0 72 7 1465 9 1626 16 26.23 .34 

Pumpkinse-ed 5 :J 3 0 52 4 106 4 253 24 419 32 6.75 .6'3 

Sud'lsh1 2 \.) 8 0 10 0 .16 u 

Plueglll 3 0 15 0 8 0 2 0 28 0 .4,5 0 

Yellow perch 114 {) 7 l 23 22 14 7 56 63 517 200 731 293 11.79 6.23 

Pike '.) 2 0 2 () .04 

'l'otal game f'i shes255 23 33 1 178 41 80 21 fl .7'/ 9. 'r-K° 

Coarse f1sh2 l j 3 0 135 4 64 46 203 50 3.27 1.06 

forage fish 
and darters3 24 15.87 7.55 

Total i'ish 24 70.7~. /'-?.~ Crayfish 8 i:~1T _;:l8: 

Total f'ish and 
er·ayf1sh 682 38 3Tf 6 315 5v 26.S 32 996 235 2678 575 531.3 692 

lsunfish not identified 2Jh1te suckers and bullheads 
_;,:-· 

3Includes blunt-nosed rninnou, black-nosed shiner, spot-tailed shiner. sand shiner, comrnon shiner, mud ;~ 
I-' 

minnow, Johnny darter, Iowa darter, log perch and trout-perch. I-' 

4jfo definite COU..'1t kept here. Very few taken. 



Pumpkinseed sunfish ranked third in numbers among the 

pan and game fish taken around the shelters in Douglas ::...alee., 

and were taken commonly in the other lakes, excepting Clear 

Lake. 

Small-mouthed bass were taken a.bout the shelters 1n all 

of the lakes. In Douglas Lake this speo1es ranked fourth 

in number among the pan and game .fishes arour.d the shelters, 

and ranked next to perch in control areas. 

More work 1s needed to prove whether theae data are 
1 indicative of the use by f1 sh of shelters in general, but 
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the results of seining 62 shelter areas and 47 control areas 

quite definitely ind.icate that rock baas will congregate in 

and a.round shelters to a very considerable extent. Rock bass 

tend also to bocon, stunted in growth in northern lakes. For 

these reasons, shelters may at times prove detrimental to 
~))\o 

fishing (Eschmeyer, 1936~. The ratio ot pumpkinseeds in 

shelters and control areas show that tli1s species prefers 

shelters, wh11e perch s..rJ'! aw..all-mouthed bass apparently are 

of more rree-sw1mming he.bits, as they were taken 1n compara

tively large numbers in the control areas as well as about 

the shelters. 

Of particular interest is the number of crayfish taken 

in shelters in the five lakes in ifontmorenoy and Presque 

1 'l'he available data on each type of shelter used is not 
reported upon in this paper. It is hoped that a more inten
si ve study of th1s phase of the work may be made 1n the 
future. 
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Isle Cow1ties. Here crayfish congregated in or under shelters 

in large numbers. No definite count of crayfish in Douglas 

Lake was kept but the nu~ber was not large. A total collected 

in one day's seining of shelter and control areas netted only 

32. 

In Douglas Lake the total length of the game fish caught 

was recorded (Table 4), to determine the size of the fish 

which lived in or near shelters. 

'l'AbLE 4 

lt may be noted that rook bass are most abundant in two 

sizes {age-groups?), na.n1ely, those from 6 to 7 centimeters 

long (about 2½ inches) and from 9 to 10 oentimeters long C3½ 

to 4 inches). Only 55 oi.' the 1465 rock baee taken were of 

legal size (6 inches or longer). 

'l~elve end 13 eenti.m6ter perch (about 5 inches} were more 

common than thoae of other elzes. Of these, only 9 of the 517 

taken were of legal size, but this species like the rock bass 

is greatly dwar.fed in Douglas Lake. 

or the 253 pumpkinseed sunfish ta.ken, 112 menaured between 

9 am 11 centimeters (31.· to 4{ inches) and 11 were of legal 

size. 

Small-mouthed and large-mouthed bass taken about the 

shelters were small. Seven ty-tbree of the 157 small-mouthed 

bass taken ranged from ;,; to U centimeters (2 to .3 inches) and 



TABLE 4 

LENGTH IN CE.tii·IY.E'IEHS 01' GAML FlSiiES 'IAKhN IN BRUSli SHF-1,'I'L¼'iS (S) 

AND <XHHHOL ARi..AS ( C) IN DOUGLAS LAKE 
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Size 1n fiock baas Peroh Pumpkinseod Small-mouthed Large-mouthed 
Ont baas 

" C s C ,. C s ~ •> 

1-2 -- - ---·- - --- - l 
2-3 16 3 4 - ----
3-4 42 l 4 2 18 - l 
4-5 9 - 63 79 2 - s 
5-6 5.3 - 24 59 l - 22 

ti 217 2 1 2 3 - 26 
68 l l - 7 - 25 

8-9 147 - 6 l 5 - Jl 
9-10 . 381 1 58 10 49 4 4 

10-ll 207 - 30 1 $7 7 l 
11-12 86 - 35 7 29 3 .3 
12-1.3 rs-I 1 103 9 26 3 5 
13-14 52 - 103 14 15 .3 15 
14-15 14 - 40 6 12 2 11 
15-16 19 - 18 1 g - 8 
16-17 29 - 2 1 l 7 
17-18 10 - 2 1 2 l 2 
18-19 7 - 4 l 1 - 1 
19-20 J - 1 - l - -
20-21 s - - - 1 - -
21-22 l - - - - - -
22-23 - - - - - - 3 

26-27 - - - - - - l 

Mean 
Average 
Size - 9.4 5.9 11.0 7.1 lJ.l 12.0 9.6 

0888 
C s C 

- --- -- -- -- --- -
l4 2 -17 6 J 
13 4 -
8 s -
3 - -
l 2 -
1 - -
l - -
2 - -
4 - -
2 - -
2 - -
1 1 -- l -- - -- - -- - -- - -- - -

l - -



only 1 was over 10 inches. Of the 22 large-mouthed bass 

taken, l.5 measured from 5 to 8 centimeters (2 to J inches), 

the largest 7 1nchea long. 

In the investigations on the five other lakes during the 

season of 1934 only l of' the 161 rock bass taken in shelters 

was of large size. Eight of the 214 perch were listed aa 

' 1ha.lf-grown 11 and all others were small. Only l pumpk1nseed 

of the 166 taken is listed as "halt-grown." Five of' the 

193 small-mouthed bass were listed as 11half-grown." Of the 

large-mouthed bass taken all were listed as young. 
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Considering fish in the control areas, only 9 rock bass 

".fere taken 1n Douglas Lake, of which 6 were less than 7 centi

meters long (less than 3 inches). Of the 200 perch, 138 were 

from 4 to 6 centimeters long (about l½ to 2½ inches). Ninety

three ot this size range were taken in l seine haul. Of the 

24 pumpkinseeds taken only 2 wore over legal size and the 70 

sm11ll-mouthed bass included onl.y l that was over 10 inches in 

length. 'lbe 3 large-moutb.ed bass taken were all 5 centimeters 

in length. 

Comparison or the Fish Populations about the 
..,.,, .. ~. ~i ,._,·,; :·..,,.,;_!.~'-- . # .===,. :~,~-; > -- . -·••'·; - -. . - . 

Snelte~s by Day and PY Night 
• •• -- • L - ,' • ;~ ~-- ~. c. _, . ..,_, - . 

In order to obtain a preliminary idea of the differences 

in the fish populations by night and by day, 3 shelters were 

removed am 2 control areas seined in Douglas Lake between 

7t45 and 10:45 P.M. on August 4. Ey day during the summer the 

sarm J shelters were remov-ed from 3 to 6 times {a total of 13 



removals), and the control areas were se:tned 10 times. The 

compars.tive results are shown in Table 5. 

TABLES 

;,jany rook bass and ;Jerch were ts.ken about the shelters, 

both by night and during the day. 'llle rock bass and probably 

the small-mouthed bass were commoner about the shelters 

during the day. 'Ihe number ef perch as well as pum-pkinseed 

sunfish taken in the control areas was greater by night than 

by day. The log perch was more frequently t rucen at night in 

both shelters and control areas than during tbs day. 

An interesting result of this seining was the seining 

of 2 trout-perch (.I:erco12s1s omlacomaycus), which was never 

taken in the daytime. This observation eontirms the results 

of seinings in Douglas Lake in prior years, when trout-perch 

were seined on the bare shoe.ls by night but never by day. 
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As in previous years, it was only during the night seining 

that any large (3! to 4 inch) common shiners (Notropis cornutus 

frontal1s) and spot-tailed ahinera (Notropis .h• hudsonius) 

were taken. 1.i.nese shiners were freq_uently seined during the 

daytime but at a much smaller size (averaiing about 2 inehes}. 1 

~ V~lue at .c~~~t;~:tzing Shelters 

To learn whether fish would congregate more heavily in 

shelters that were fertilized, 2 burlap sacks full of barnyard 

manure were added to Shelter l, and one sack was added to each 

lTllis observation may prove of some value to the :fisherman 
desiring these larger minnows for bait. 



DIFFEHENCFS IN FISH POPUJ .... A'l'ION BY NIGHT AND BY DAY ADOU'l' SHEL'l'ERS AND IN 

COl'J!TROL AEFAS OF DOUGLAS LAKE 

Species 

Small-mouthed bass (Micropterus dolomieu) 

Large-mouthed bass (Huro salmo1des) 

Rock bass (Ambloplites rt1Destris) 

Pumpkin seeds ( ll'upomoti,! g1bbosus) 

Yellow perol1 (Ferca flavescens} 

;';h1te sucker ( Catoatomus commersomdi) 

Brown bullhead ( A...,neiurus B!lLul.osus) 

Sand shiner ( Notrop1s del1o1osus) 

Common shiner (Notropis cornutus) 

Sp~t-tailed shiner {Notrop1s budaonius) 

Blunt-nosed minnow (Hyborhynchus notatus) 

Iowa darter (Poecilichthys exilis) 

Johnny darter (Boleosoma niei'rum) 

Log perch (Percina oaprodes) 

Trout-perch (Percopsis orn1scomaycus) 

F1sh per haul about 
Sholtera 

Night 
(.3 hauls) 

24.7 

7.7 

35.3 

0.3 

0. () 

/.0 

4.J 

o.o 

0.3 

4.J 

Day 
(13 hauls) 

o.o 

1.2 

0.2 

1.0 

o.a 
1.6 

0.4 

o.o 

1.0 

o.o 

I<'i'sh per haul in 
Control Areas 

Night 
(-2 haula) 

o.o 
o.o 

10.1 

0.0 

v.o 

o.o 

0.2 

o.o 

o.o 

o.o 
o.o 

o.o 

Day 
(10 hauls) 

o.o 

0.4 

o.o 

0.1 

o.o 

o.s 
0.2 

0.1 

0.9 

0.4 

o.o 
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of Shelters 4, 7, 6 and 9, on July 21. Shelters 2, 3, 5, 6 and 

lJ, serving as controls, were not fertilized. 

TtJ3l.E 6 

Species Fertilized Unfertilized 
hauls { 18 ) haul a ( l6} 

Small-mouthed bass (Micr9pterus gplomleu) 
Large-mouthed bass (Hut9 8Jl}.p10~4e,s) 
Rock bass (Ambloplltea rµ.peatr1s} 
l'umpk1ns!ed {Eupomoti,1 g1bboma5 
Bluegill (Helio roa nachrq,chir@) 
Yellow perch Perea avesoena} 
White suoke r Cataatoruus commersonn11) 
Brown bullhead (Am.eiurua nebulosus) 
Sand eh1:ner (Notropia delicioaus) 
Common shiner ( Notroiis cornutus} 
Spot-tailed shiner ( otro is hudson1us) 
P.lunt-noaed minnow (H or oEus nctatus) 
Iowa darter (Poecilio xa ex ~l · 
Jobun:- darter (Bo1eosoma ni'rum) 
Log perch (Percina caprodes 
Trout-perch (Percopsis omiscomaycus) 

Total game f1$bes. 

Total coarse fishes 

Total forage fishes 

Grand total • 

• 

• 

• 

• 

• 

• 

• 

• 

• • • 

• • • 

• • • 

• • • 

• 

• 

• 

• 

lH.8 
1.4 

.1 

.2 
1.2 
3.5 
.l 

1 ., 
.o 
.1 

94.0 

1Blueg1lls are very scarce in Douglas Lake. 

6.1 
0.4 

31.8 
5.6 

.1 
11.2 
2.4 

55.2 

61.5 

From Table 6 1 t may be observed that more fish were taken 

per seine haul from fertilized shelters than from unfertilized 

shelters. Notable examples are rock bass, pumpkinseeas, perch 

and some forage f1ahes. More small-mouthed baas were taken in 



the unfertilized tha.n in the fertilized shelters, but the 

nud>era involved are too ame.ll to warrant definite conelu

a1ona. 

V~~e of Shel t9-r s as a Pernanent §YD.Jme_r Habitat 
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By clipping the pelvic fins from all fiah of suff'1o1ent 

size, seined 1n the removal of the shelters and 1n the control 

areas, on various dates 1n August, they were det1n1tely 

marked to determ.1ne to whc.t degree they were ~king use of the 

brush shelters as a permanent aum..iner habitat. On August 2, 4 

and 6, the right pelvic fin was clipped, and the marked fish 

recovered during these days were merely so recorded and re

leased. On August 23, 24 and 2.$, the left pelvic !'in was 

clipped., whether or not the right pelvic fin bad previously 

been removed. 

The tendency of the fish to remain about the shelters 

was illustrated on the fir.st day when the fins were clipped, 

Thirty-nine of' the 160 fish seined s.t l P.M. 1n Shelter 2 

had been marked at 10 A. M. wh.en seined t'rom Shelter 1. and 

17 of the 132 fish seined in Shelter 3 at 2150 P. M. had been 

marked in the two other shelters or 1n control area B earlier 

in the day. 

TABLE 7 

~!:'able 7 gives data showirig the per cent of fish taken 

with fins clipped during August. unly 7 ot" the l6 species ot 

fish taken trorn the brush shelters in Douglas Lake were 



TABLE 7 

KINDS, N1JM13ER AND FJi:R CENT OF FISd ViITII F'INS CLIPF'ED, TAKEN 

DURING AUGUST FROM 10 3HELTFB.S AND 5 CONTROL AREAS 

Shel.ters Control Areas 

Kind A1.lo'"US t 1)37 Number % .fish ); o! tisli- Number % fish ~ or fiah 
fish not pre~~iously fish not previously 

tnken marked 1n.arked taken marked marked 

Small- 2 33 8.5 lS 6 lUO -
mouthed 4 24 88 12 19 95 5 

bass 6 lA 19 21 22 66 l4 
2.3 27 93 7 7 86 l4 
24 38 87 l) 13 92 8 
25 11 82 18 6 83 17 

Rock be.as 2 394 92 8 0 
4 199 70 .30 J JJ 67 
6 247 44 56 0 - -

23 392 58 42 1 100 -
24 113 5S 45 2 100 -
25 19 51 49 3 3.3 67 

Pumpkin- 2 54 81 19 3 67 33 
seed 4 55 ~ 25 15 93 7 

6 47 3<> 0 - -
2J 59 92 8 0 - ,-
24 21 62 )8 2 100 -
25 14 100 0 3 67 33 

Perch 2 120 9.3 1 
4 143 94 6 65 97 3 
6 112 72 28 19 100 -

23 78 63 37 l lOO -
24 26 so 50 99 97 3 
2,5 15 47 53 14 86 14 

Large- 2,4.,6 l.3 lJO J - - -
mouthed 23 ,24.,25 9 89 ll - - -

bass 

White 2,4,6 22 100 0 - - -
sucker 23,24.25 12 83 17 - - -
Log 2,4,6 36 10() 0 - - -
perch 23 I 24 ,2.5 19 90 10 - - -
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1vnly fish with 1 £in removed are given in this table. Thirty-two 
rock bass, 6 perch and 1 small-mouthed bass were taken w1 th both pelvic 
fins clipped. 



seined more than once. Of these, rock bass, yellow perch, 

pumpk1nseeds and small-mouthed bass seemed to prefer brush 

shelters for a surmner home., in tbe order mentioned. .It may 

alao be noted tbat the percentage ot arked perch and rock 

baaa taken increased as more fins were clipped. 'l'hl.e may 

indicate, for these species at least, that these f'ish quite 

definitely made the shelters their place of abode during 

the month of August. 

The number of clipped fish seined in control areas is 

small in comparison with those taken .from shelters and 1• 

hardly indicative of any results, with the possible exception 

of the ame.11-mouthed baas. It might be inferred that these 

fish used the general area as well as the immediate vicinity 

of the shelters. 

'!be large number ot: perch ta.ken 1n the control areas 

was., to a certain extent, a natter o.f happenstance, since 

schools of small perch were taken 1n several hauls. rt is 

possible that these fish were migrating 1n the area at the 

time the 9e1n1ng was done. 

Repopulation .9f a Sbf.l~er fr.om which ltish - .. , 

_had been Removed 

On August 23, the complete catch from Shelter 1 was 

preserved to determine to mat extent this shelter, replaced 

at once, woulr1 soon become repopuhted, from deep water, bare 

shoals or other shelters. The check ( see 'l'able B) was made 

20 



two daya later, when 83 fish were found to have taken up 

their abode in or about the shelter. 

TABLE 8 

FISH POPULA~UON BY SPEClF.'.S IN A SliEL'l'ER m~F:)RE AMD 

AF'I'EH REMOVAL Oi FISH 

Species 

Small-mouthed bass (Mic;ropterus dolomieu) 

Large-mouthed bass (Huro fa.lmo1dea) 

Rook baea {AmbloRlitea rnReatris) 

Pumpk1naeeds (Jru.pom9ti! g1bboau1) 

Yellow perch (Peroa flavescen1) 

Common shiner ( Notropi s comuw,) 

Spot-tailed shiner {Notrop1s hudaoniua) 

Johnny darter (Boleoaoma nlgrnm) 

Log perch (Percina caprodea) 

Totals. • • • • • • • • 

Auguat August 
23 2.5 

.3 4 

l 2 

140 so 
7 4 

26 8 

- 4 

5 9 

1 2 

.3 

186 8) 

On AUt,"'USt 23., the total .fish population was 186, and the 

number varied from llJ to 247 on .3 previous se1n1ngs, on 

Au6"Ust 2, 4 and 6. More bass and forae;e fish were taken 

on August 25 than on August 23, but the numbers on each 

were too limited for definite conclusions. Hook basa and 

perch out-numbered other game tishes 1n this shelter. 
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Y.alue ~ Improved Ares.s 

From the data here presented perhaps one may conclude 

that the your46 of game fish seek the protection of shelters 

22 

of the forage f1sbea, the blunt-nosed minnow shows a decided 

preference for the aheltera. Suckers were the largest fish 

taken, ranging i'rom JS to 40 centimeters in l.ength (14 to l.6 

inches}, but the young of this fish also sought the protection 

of the shelters. 

'Ihla study merely indicates the e.ff'ectiveness ot shelters 

1n concentrating f1sl1 1n a given area 1n a lake. It has not 

been determined to me.t extent brush shelters may increase 

the f1sh population of an entire lake. 

In oonneot1on w1th the protection of fish 1n shelters, 

many problems may be presented. The effect of the induced 

concentrations on food supply, stunting of growth, paras1t1za

t1on and disease are among questions in need of study. 

It may be supposed that brush shelters attract large 

fish in search of smaller f 1sh for food. 'lhe -value of large 

brush shelters, from the angler'a point of view, 1n attracting 

big fish to fishing grounds of moderate depth is being 1nveat1-

gated on another lake 1n Michigan. The problem arises as to 

whether eueh shelters render the catch of fish so easy aa to 

lead to overfishing and the depletion of t.he stock. 
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