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At form.er meeting• of the Michigan AcadeDJiY the writer has presented 

various data on the use of brush sheltera by fish and on the movements 

of marked fish in Douglas Lake, Cheboygan County, Michigan (Rodeheffer, 

1939, 1940, 1941). As these studies progressed and public interest in 

lake improvement increased it became apparent that answer• were needed to 

numerous problems which had already been suggested in "The Improvement of 

Lakes for Fishing" (Hubbs and Eaohmeyer, 1938). Scientists, f'isheriea 

managers and fishermen wanted answers to many practical questions. 

At what depth shall artificial fish shelters be placed in a lake to 

be most suitable for certain species favored by anglera? Do the young, 

half-grown or adults of such species have individual depth preferences? 

A.~ong the many factors which may govern the optimum depth for sheltera, 

consideration may be given to the species of fish for which protection or 

utilization is desired, the seasonal movements of the fishes, temperature 

(particularly during the summer months), extent of light penetration, 

relative amounts of deep and shallow water in a lake, ice and wave action, 

fluctuations in water level and types of bottom at various depths • 

.:!J' Contribution tram the Institute for Fisheries Research of the Michigan 

Department of Conservation and the Biological Station of the University 

of Michigan. 
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Another question that puzzles the individual who atte~pts to improve 

a lake by installing shelter devioes i•• how many shelters shall be 

placed in a given area. or how far apart shall auoh oonstruotiona be 

placed for uaz1 .. ettioienc,-f It 1• aelt-tnident that DW11eroua tactor1 

DUat be eonaidered when an.,,.ring thia question. auoh a■ the aTailable 

teod aupply• the habit■ ot the apeoie1 tor which proteetioa ia desired• 

the amount of bottom area 1111itable tor shelter,. the tun.da anilable tor 

the work. and the abundance ot natural cOTer. 

Shall a tn large shelter, or mmeroua aall ones be inatallecl in a 

lake? Thia 11 a queation often aaked after a t• shelter• han been built 

and plaoed. Jmoh brush and much labor are require4 to build large shelter,. 

They are difficult to hand.le and plaoe where wanted. !he ra'tie of eoonomy 

in the building and placement of large and small shelter, i• dependent 

upon the materials and the equipment imtnediately available. The suggestion 

has been :made (Hubbs and E.chmeyer. 1938, 66), and has bffn backed by 

limited testing. that emall sheltera be built tor young ti.sh and large 

shelter• tor "keeper• tiah. 

I:llring the ■Wllll9r acnths ot 1941 and 1942 1tudiea designed to &?UJ1Rtr 

these questions were undertaken on Dougla1 Lale• at the Uaiver1it;y ot 

Michigan Biological Station. 
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Fiah populatiomin and around bruah shelter• placed at 

different deptha 

To obtain evidence on the optimum depth tor the placement of brueh 

sheltera, six shelters of the hollow-center bruah type (Hubbs and 

Esohmeyer, 19381 80-81, fig. 20) were iutallecl on the shoals ot Jlorbh 

Fishtail Bay, in Douglas Lake, two ·each at depths ot 5. 10, and lS t•-'• 

Thia region was selected. for two main reasons s ( l) the t.rrigenoua 

bott• slope• evenly to a depth ot twenty feet or more. with only moderate 

di.fferenoe■ in angles of slope1 (2) the bottOJll is ot sand• coTered by a 

thin layer ot flaky marl. 1'he area thua provided a uniform habitat without 

vegetation. or bottom irregularities, which might have concentrated the 

fish locally. 1'he shelters. spaced at equal intervals and similarl7 

constructed, could therefore be assumed to present a.pproxi•tely equal 

aTailability and attraction, except for the one faotor being tested, that 

ot depth of water. Furthermore th• bottom was favorable for seining, ■o 

that the total fish population in and about each brush structure could 

be caught periodically for counting. 
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The experiment was run 1a duplicate. The li.x shel ter1 were plaeecl 

in paira 200 feet apart, with one pair on the 5-toot oontour. one pair on 

the 10-f'oot contour, and the other two at 15 feet. The outermost 

structure• were about 400 and 500 teet from •hore. Th• paira nre 

staggered in such a fashion 10 that no shelter wa• nearer than 200 ten 

to any other. 

Structures and Equipment 

The shelter• were made as nearly identical as poaaible. Scrub oak 

and maple poles were used to make the frames which consisted of' an inner 

unit 9 feet aquare, with the enda of the poles protruding beyond the 

aquare, and a surrounding tr ... 11 l/2 teet aquare. The largel" unit was 

taatened to the protruding encla of the amaller one in auoh a ay aa to 

ake a s1r..u-q baa• for the bnah. Th• bruah, oons11ting of maple, acrub 

oak, tag alder and cherry 118.i placed in bundles about 18 inch•• ia 

diameter at the but't end and laid on this f'ra:me with the topa pointing 

•way from the center. Each bundle was securely wire&l to the pole of the 

inner frame with munber 9 galftnized wire. All bundlea were placed a■ 

close together aa poasible so as to form a camplete circle ot brush. 

The outer edges were tfi,maed to :make each shelter 18 teet in diameter. 
. "-L~;'•~; 

The double framework proVided & flat surface on the bottom to permit the 

net to slide under the shelter when it was raised to the ■urtace. To 

facilitate raising, a special bridle was attached to the four cornera ot 

the inner frame, using a sufficient length of wire to allow the apex of 

the bridle to be fastened to a float. 

To capture the fish populations around these shelter• a specially 

oonstruoted tine-meshed bag seine watt used. This seine, 158 feet in length, 

was made w1 th a center section of l/4-inch aquare mesh which formed a 

bag 8 i'eet long, 8 feet wide and 12 teet deep, tapering to 4 by 4 feet at 

the oloaecl end. On eaoh side ot the bag for 41 teet the seine waa 12 tee1' 
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deep and •d• of 3/8-inch aeah. The end sections, 28 tee\ 1n le~ and 

tapering to 6 f'ee't in depth• were ot 3/4-inch me1h. This seine waa 

equipped w1 th auf'f1o1eat f'loata to make it float upright in th• watfl' u4 

'With en:>ugh weigh ta to keep the lead line on the bottom.. The net wu la14 

trom a boat outaide a shelter in auoh a fashion that the devtoe wu 

completely' encircled. Ropes taatened t.o the braila led to shallow water, 

thus allowing the net to be pulled shoreward under the shelter immediately 

after the structure waa hoisted to the sur-f'aoe. 1'hile being hauled toward 

shore the aeine waa pureed by keeping the braila together, so as to preTent 

the escape of the tiah already in the net an4 not to capture any f'iah 

occurring 111 the water between the shelters and the b,aoh. For aeining 

the tiela trom the shelters in t.t.fteen f'eet of ,rater a etraight ••in• S by 

100 feet ade ot 7/8•inoh meah was fastened. to the top ot the eenter 1ee-

tion ot the bag ••in•• 
In earlier aperi:nenta with brush 1heltera (Rodehe.ft"er, 1939, 19.t,o. 

1941) the atructurea were pulled to shallow water after being enclosed 'b7 

the net. When the fish had been gathered the shelter was replaced 1a i ta 

original position. To save time, labor and wear on the shelter•• Dr. A..S. Ha.Hard 

suggested that a floating hoist be used to Utt the sheltere to the surtaoe, 

so as tc allow the seine to be pulled under them. The hobt that wu 

constructed. (Fig. 1) had a base 25 by 25 feet in si&e. Nine oil drwu• 

later increased to thirteen, nre fastened at the cornera of this hoist 

to give it buoyancy. Poles extending upward from the corner■ of thia 

aquare nre brought together to form an apex twenty :f'eet abow the surface 

of the water. Thie framework was equipped 1l'i th a steel cable extendin& 

from a geared drum and hand•operated crank secured at one of the corner•• 

paaaing upward through a fixed pulley at the peak: and dowmra.rd to the 

surface ot the water. At thia point the cable waa thret.ded through a 
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'movable pulley, brought upward and fastened to the fixecl pulley at the 

top. The mowble pulley wa■ hooked onto the bridle attached to the bru■h 

shelter, after the floating hoist had been anchored over the shelter. 
'Nound 

The turning or the crank ~ the cable on the drum, and thua lifted. 

the installation to the surface (the power ratio or the block and tackle 

and geara was la.34) • After the eein wae hauled through the ar•, th• 

shelter was lowered to its original position. 

Humber and size ot fish oaught aromul ehel ten and. in control 

area•• at different depim.a 

To secure data on the tiah 11Ying in and around the six shelter•• 

these atructurea were li tted in daylight a total of JS tlm:ea a't intern.la 

of 2 to 9 days during July and August of 1941• All captured fish wen. 

identified, measured. and counted• with reaulta ahown in Table I. After 

the shelter waa replaced the fish were returned to the water over 'tM 

■helter. The open waters, treated as control areas. between and on the 

sides of the shelters, were seined three times at ea.ch depth. When seining 

the control areas the net was laid in a. circle to cover an area similar 

to that enoireled when taking fiah in and ar<nmd a shelter. While bringing 

the net shoreward the brails were kept together to prevent the capture of 

ti.ah from waters other than the designated control areas. Th••• seining• 

formed a baaia tor a comparison of the fish population in a:a.d around 

shelters and in similar places without proteotion. 

The mmber ot fish per seine haul of some speci••• particularly the 

yellow peroh, incrused at the greater depths. The number ot perch per 

haul wa• less than 3 in the shelters placed at the 5-toot depth• increased 

to 142 per haul from the shel tera in 10 feet ot water and mounted to almost 

1.000 per haul from. the shelters in 15 teet ot water. It i• possible that 

even greater numbers ot young perch would be protected by shelters plaoecl 

deeper than 15 feet. Centro! areas yielded only 4 peroh per haul at the 

• 



Specie~ 

G&N.e fishes 
Northern pike 
Yellow peroh. 
Small.mouth baaa 
Largemouth baa■ 
Bluegill 
.Pwnpkinaeecl 
Rock baa• 

Coarse tiahN 
Suoker 
Bullhead 

Forage tiahea 
Common ab.1:ner 
Spottail ahiner 
Sand shiner 
Mimic shiner 
Log peroh 
Joh.nny- darter 
Iowa darter 
Muddler 

Total fish per haul 
Total fish takea 

TABLE I 

NUM13ER PER HAUL AND SIZE (TOTAL LENGTH IN CENTIMETERS) OF FISH OF EA.CB 

SP.h.CIES TAKEN FROM HOLL<:W•Cmr.l'ER BRUSH SBELTERS PLACED AT DIFFERDT DEPTHI 

IN DOUGLAS LAKE. MICHIGAJI 

S feet 10 teet 1 feet 

,. •~· ..... 0.1 .....•. ...... .... ,. •••• 63.0-63.0 
.2.7 142-2 996.5 5.0-1.3..la, .1.1.14.7 3.5-21.7 
1.0 6.2 1.3 4 • .3 .. 22.2 4.2-18.7 ,.1-25.3 

29.1 lS•T ,3 .• _J l•S- 1.2 3.1- a.2 3.s,.10.s 
0.3 -o~t •••• 10,.o-15.3 ;9.&-l.4.6 ••••• ••• 55.2 60 .. o S6.J 1.9-17.1 1.s.,.19.c, 1.,-19.7 

67.0 64-8 1a4.7 2.1-21.6 2.s-1,.7 2 • .3-28.,S 

0.2 0.2 o.s 37.9-4().6 31.s-w..a s.s-,.39.a 
0.3 o.s o.8 , .• a- 7.4 4.7 ... 7.1 4..4- 7.0 

0.3 -•~•-• 0.7 5.3 .. 6.o ........... . s.2-11.0 
3.5 7.2 90.8 2.1- 6.7 1.,- ,,, 1.s- 9.3 
1,.2 0.2 3.2 2.1- 1.2 1.6- 6 .• o 4-4- 7.6 .... . .•. o., 

••.11'- •·•·• ... - ... 2 .• 2- 6.o 
0.7 21.5 37.3 4•7•1.0.6 ;.3-10.6 4.,-12.s 
2.5 5.7 5.0 3.1 .... s.a 2.1 -6.1 , • .,""' 7.1 
0.2 o,.8 0.4 3.~ 4.4 2.g.. 5.7 .l.6- 5.5 
, .... 0.1 0.1 ·•..:•• ., ..• 2.8 .. 2.8 1.0- 7.e 

170.2 32$.3 1.241.6 
1.102 4.226 14.89' 

-e,The scientifio names are listed at the end of the article. 

st••- 10 ten 1 

. .,_. ••• 
7.7 s.s 
7.7 1,9 
5.3 4.9 

12.2 12.2 
8.3 8.3 
8.9 s.2 

39.0 38.8 
6.8 s.a 
s.s .., 
tl ~8 

4.5 
•••• a:r 9.1 
4.6 4. 
4.0 4-8 
··-• a.a 

~ Only a percentage of the perch between 3 and 7 centimeters. and the apottail shiner between 4 and 6 centimeter• were 

ten 

• •• 
5.4~ 

10.7 
5.9 
• •• 
9.0 

11.5 

22 • .$ s., 
a., 
5.o-t,-
6.3 ,., 
a., 
4-1 4. 
7.0 

measured, the others were merely counted.. The awrage sizes tor these species are based on actual measurement• taken. 
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10 toot depth, ancl none at 5 or 15 feet. The peroh from the 1heltera at 

the three depthe varied little in size. The modal aiae claa■ waa S-,.6 om. 

at all depths. There i1 another common si1e (age groupt) at about 11 om. 

Only 6 perch were recorded with a lentt-:h ot 6 inohea or more, all from 

1heltera in 15' teet ot water. The taot the.t perch are markedly dwarfed. 

in Douglas Lake (Weller, 1938) •Y aocount tor the limited sis• range. 

Large aehoola of amal.1 fish {eatimat4Hl to be 2•) oa. long), ao clenael.7 

orowded a1 to gi"l'e the water a bluiah•green tinge, sometimes roae to the 

surfaoe when a shelter wae being lifted from 15 feet of water and oooasionally 

from a 1helter at the lO•foot depth. O..pture ot a fn of theae with a baa4 

net reTea.led. them to be young yellow perch. Undoubtedly the shel tera 

harborN thou1anda of aueh 11111&11 tiah which were Without question young 

peroh, but they were too small to be retained by the net and henee ue not 

included. in the ta.bl•• 

Certain other speeies, suoh as the largemouth and smallmouth baaa 

showed a definite preference for the shelters in shallower water. Shelter• 

in 5 feet of water harbored almost twice as many largemouths as did thoae 

in 10 feet of water an.d aliout 9 timH a.a rr•ny aa did those pla.oed at 15 toot 

depths. The shallowest ahelters produced more than 5 times ae many small• 

mouths aa did the deepest ones and slightly more than the shelters in 

10 teet of water. Young a:mallaouth baaa, al though present in IJDl&ll number,, 

appeared oonlistently in ner;y haul from the shelters in 5 feet ot water. 

Thi• substantiates tormer findings (Hubbs and Eschmey-er, 19381 64). Large

mouth baas were taken in greater numbers than the smallmouth baaa but th.ii 

1a possibly- due to the type ot bottom whioh ia a. flaky' .,rl. The young 

of these species, han.ng a size range ot 3 to 10 cm., were the most CODD.On• 

with a soattering of sma.llmou~, 14 to 25 cm. long fi-om the shelters at 

all three depths. No tiah of legal 1ize (10 inch•• or more) were oaught. 



Nine seining• of the control areas netted a to1;al ot only 6 young Blll&ll• 

mouth bas ■ at the 5 toot depth and 2 in 10 feet ot water. Only one 

largemouth bass wa• taken in the 10-toot controls and none was captured 

at the 5•toot depth. Bo largemouth 01· U18.llmouth bass were taken froa the 

aontrola in 15 f'eet ot -water. 

The pumpkinaeed, ranking second in abunda.noe in. shelter• on the Sam 

1$-toot eontoura and thiri in abundance trom shelter■ in 10 f'eet of -water, 

was touad in e.bout equal nUJ?lbera e.t all depthe. !!or waa there &BT •rked 

ditferenee in the ndnhn,m1 max1.muJa. aveJJ&ge or m.odal aiH 01' the fish tak• 

from. the shelters at the stated. dep\hs. Two sises are commonly represented, 

one ot about J to 4 centimeters and another of about 7 to 8 oentimetera. 

Only a tn (18) were or legal size (aix inches or more). That thia ti.ah 

$&eks protection ia apparent when one considers that :no puapkinseeds were 

taken from the ahallow oontrola, only two from the control area■ in tea 

feet of water and just one from the controls at the 15-foot depth. 

In number of fish taken from the shelters, rock baas showed a slight 

but gradual decline with increasing depth of water. Hauls from the shelters 

on the 5-,foot contour averaged about 1.5 times as many rock baaa as troa 

those on the 15-too'ii contour. Rock baaa 7 to 8 cm. long were particularly 

conn.on around sheltera at all three depths, and oonatituted almost one

third of all the rook ba.aa taken. Howner, enough lai-ger rook baa• were 

taka trom the dnp shelter, to increa.111 the ,.veiragei aiH from 8 to 9 am. 

tor the shelters in 5 and 10 feet of water, to 11.5 om. trom the shelten 

at the 15-f'oot depth. Thia increase wa, primarily due to the number o'I • 

ti.ah taken in the dae range between 8 and lS om.. Only J2 ot the 316 fiah 

8 om. or more in length were ot legal si&e {six inches or more). Th• 

percentages ot legal•si&ed fiah among the rook baas caught from the shelter• 

on the S, 10 and 1,5-.t'oot oontourswere 3.7, 1.2 and 6.o. respeotiTely.. 



-11-

Although fewer rook baaa illhabited the sheltera in the deepest water, 

those found. there included the highest percentage of legal sise. In con

formanoe w1 th their pre.terenoe tor coTer, no rock b&aa were taken 1n the 

seining• in the control areaa. 

The ahaost total absence ot the north.em pike in the shelter■ waa 

surpriaing, tor Douglas Lake ia known aa a good pike lake. Th••• nu 
are oomaonly caught 'tram the larger weed beda whioh 1n plaoea extend troa 

sh&llow water to a depth ot about 18 feet in this lake. The capture ot 

only one northern pike from a shelter in 15 teet or water indicates that 

thia fish doea not seek such a habitat. 

Very few bluegill• were taken about the shelters, but thia taet 4"1J 

not indicate a lack of preference tor brush cover on the pan of thia 

species. Bluegills are not common in Douglas Lake • .Artificial plantings 

of this species have been made but these fishes do not aeem to reproduc• 

naturally to any extent. seining of waters where one might expect to take 

bluegill• aeldam yielded~ reaulta. 

SeTeral ot the forage fishes we" well represented 111 the catch .. 

.trom. the shelter•• The apotta11 shiner sought protection in the clMPff 

aheltera. llinety-oae fish per haul were taken trca the deepeet water. 

while only 7 fish per haul were seined from the 10-too-t contour shelter■ 

and leas than 4 tbh per haul were caught in shelters on the 5-toot contour. 

Only- ene apottail was taken .t'rom the control areas. at the 10-toot depth. 

Very little variation in siae wa1 noted trom all three depths. Most of 

the fish were young and half•grown. 

fhe largest numbers of log perch were found in the deeper water 

associated with shelters. The average catch was less than one tiah per 

haul from the shelters in 5 feet of water. This increased to over 21 tiah 

per haul from shelters on the 10 foot contour and to more than 37 fish 
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per haul troa the aheltera in 15 ten ot water. Seining ot the oontrol 

arff.s at the 10 toot depth netted al.moat 6 fish per haul. Io :tiah wen 

taken at the other two depth•• The aTerage si1• was about 9 ma. at all 

depth.a. 

!he j~ darter. well known a.1 a fish of the open bottem. waa 

cz.ptured 1u comparatively small numbers in the shelter•• about 5 thh per 

haul from sheltera on the 10 and 15-foot oontoura -.nd 2.$ tieh per aul 

trom the sh$ltere at the ,-root depth. In the control area.a thia apeoiea 

aYera.ged more fish per haul than any other. seining or the oontroi. at 

the 10 and 15-foot depths captured 5 fish per haul and from the ,-root 

oontrol areas the haula neft;ed a...'1 ave-rage of 15 fieh. 

Almost all suckers caught were adults. In the control area• the 

three suckers oaptured at 15 feet and the 6 taken at 10 feet were full• 

grown. 'fhe one fish ta.tea at S feet •• y-oung1 7 •• long. 

other 1peoies seined 1n the shelters li1ted in Table I -were reeorde4 

in such ama.11 numbers in both the control areas and the shel'tera that 

oon.cluaiona are not warranted.. 

The total catch or fish per seine haul tram the shelters increaaetl 

with an increase in depth. Brush shelten placed on the 5. 10 and 15 foot 

contours averagecl 170, )25 and 1,241 fish per haul, reapeotiTely-. 1, 

should l:e noted, howeYer, that these figures are largely influenoe4 by the 

perch catch. 

Control areas at the same depths averaged lJ, 16 and 8 f'i1h per haul. 

These relative numbers emphasize the fact that tishea in general sMk 

shelter. 



Fish uken tram shelters plaeed tifty &Dd two hundred 

Detend.ning the most desirable eonoentra'ti.on ot shelter■ in a lake 

waa one ot the major projeota for the awraer ot 1942. To pro'Yide in.forma

tion on thia aubjeet. t11h collectiona were made froa brush aheltera 

plaoed $0 and 200 teet apart. For thia experimeJl't 8 hollow-o••t•r-4 

shelter• were used. Four ot these were placed on the 8 toot contour. SO 

feet ape.rt. The other 4 were located at 'bhe same depth but at a di••o• . ··:·-',". 

ot 200 feet from om.e another. To reduce the cost and to save labor the 

aix oonatructiona made in 1941 to teat the etfeotinneae of such deTiee1 

at different depths were uee4. Two additional shelter• were built in 1942 

in repliea ot the 6 alrea.47 made. All of theae were plaeed in lorth 

Fishtail Bay in the same locality where they had been used the aummer 

before. ftah populatiou were detendaed as in the prmoue eq,e:riment, 

using the hoilt amt the large seine. The de~rminaticm, were made tor the 

two oenter shelter• only in each group. To reduee the n.riablea ti. two 

newly built shelter• were placed at the ends. Fiah of all epeoie, taken 

troa the bruah installations and trom the oon'trol areu between the shelter, 

were identified. oounted. and measured ( Table II). .A study of the data 

reveals little variation in the average eize or the fish netted trom either 

group ot protection device,. 

- ' The capture of northern pike in shelters 50 feet apart arouaea intereat. 

The data presented are too scanty to warrant definite conclusions but 

suggest that this species may utilize close-se~ shelter,. 



Speoiea 

Ge.me fi -shea 
Northern piu 
Yellow peroh 
Smallmouth baaa 
Largemouth basa 
Bluegill 
Pumpkimeed. 
Rook baa■ 

Coarse .fishea 
Sucker 
Bullhead 

Forage fish•• 
Spottail ahiner 
Sand shiner 
Log peroh 
Johnny darter 
Iowa darter 
Muddler 

Total fish per haul I Total fish taken 

!ABLE II 

NUMBER PER BAUL AID SIZE (TOTAL LENGTH IN C'EftDIETERS) OF FISH TAKD 

FROM hOLLOW-CENl'EI BRUSH SHELTERS PLACED DIFFEllEH'f DISTANCES APA.RT D 

DOUGLAS LAl{E, MICHIGAI' 

Number per haui at Si1e range at 

- given dbta.noea gi'ff!1 diatancee 
,uo :i'eet !)V reet 

ATerage aiae a• 
given distan ... 

(9 haula) (11 haula} 200 ten ,o feet 200 tee't i;o tee~ 

0.2 lc;4 · . 26-.8-47.5 17 .. 3 .. 192.0 37.0 JS.6 
11)'.6 50.8 4.a-14.s s.;- 20.3 9.8 9.9 

2.1 0-4 2.s-40.s 1, .. s- 16.0 16.2 14.a 
5.8 5.9 .3 .. .3 .. 35.0 3.2- 35.3 5.9 s.a 
0.3 o.6 1.0- 7.7 7.2- 8.6 7.5 a.4 69., 75., , .. 2.3.18.6 2.2- 17.3 6.4 ;.3 

40. 21.3 2.1-19.8 2.7 .. 18.5 9.4 9.2 

o.8 0.2 ' . ' 33.0-42.7 yr.J- 39.0 .36.8 38.5 
2-4 0.9 10.2-1,:.s 6.s- 1s.1 13.3 12.1 

0-4 1.4 4.2- 4.s 2.1- 4-8 4.5 4.0 
-... 0.4 .......... 2.8- 3.7 • •• 3.5 
3.6 1.6 6.7-10.7 a.s- 10..4 9.6 t:l 0.9 2.4 3.1- 5.5 3.3. s.s 4.6 
0.3 0.5 4-0- s.s 4.2- s.6 4-8 s.2 
. . , .. 0.1 •••••••• 3.0- 3.0 • •• 3.0 

240., 16).,S 
2.168 1.797 
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Yellow peroh averaged about 114 tiah per haul trom. the bruah conatru.e

tions separated by 200 feet, and 51 per haul trOlll thoae set 50 feet apart. 

None of the 1,022 fish taken in the shelters that were 200 teet apa.rt were 

or legal si&a (six inch•• or more). aI;.d only 5 or the 559 fish caught in 

the more closely placed cover■ were 1ix inohea or more in length (it should 

be noted again that the peroh ot Douglaa Lake are greatly stunted). Control 

area■ yielded an. average ot 2.2 and 3.8 tiah per haul between shelter■ 

aeparawd. 200 and ,0 teet, reape•tively. 

Rook bu■ al■o oonoentn.te4 more hn:Yily in bruah construotiou 

aeparated by the greater diatanoe. Shelter, 200 teet apart produoed .367 

or an average ot 41 rock baas per haul. Eight of th••• were six inohea 

or more in le12gth (legal-sized .tiah). Only 2.34 or 21 ti.ah per aeine haul 

were netted from. 1helter1 located SO teet apart;. line of theae were legal

sized tiah. Ho rook baas were taken when seining the control areaa. 

Smallmouth baas. brown bullhe&da and log perch although taken in small 

numbers showed a similar tendeney to collect in larger numbers in shelter• 

separated by the greater distance. Smallmouth base averaged 2.1 and 0.4 

fish per haul from shelters separated by 200 and by 50 feet. Only 3 f'ilh 

trom the more widely separated shelters were of legal size (10 inchea or 

over). Control haul• caught 0.3 fish per haul between the dnice1 placed 

cloae together and 0.2 fish per haul between the shelter• farther apart. 

The brown bullhead aTeraged 2.4 f'iah per haul trom shelter• plaoe4 200 tee, 

apart and 0.9 .t11h per haul from shelters separated by a dietanoe ot 50 feet. 

Bone were taken in the control area.a. The log peroh produoed 3.6 and 1.6 

fish per haul from the shelter■ separated by diltanoe1 ot 200 and 50 teet. 

respectively. In the respeotiTe controls 4 and .3 f'iah per seine haul were 

netted. 
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The largemouth baaa were taken in approxillately equal nwnben (about 

6 per haul) from eaoh group of shelters. .llmoat all the t111h were young. 

only one legal•daed fl.ah (10 inohe& or oTer) being taken. troa shelten 

in each group. Control areaa between the drnoea separated by a diatanoe 

of 50 t'eet a'Yel'&ged 2 young largemouth ba11 per haul. lone were taken ia 

the other oontrole. .AdaJU and Hankinson (1928r 481) obaened that the 

largemouth baa, 1h01reil a decided preference for area, with an abuad&nce 

of vegetation and also that the young Oflr an inch in length were aolitaey. 

Placing shelters oloae together may make not only the shelter, but the 

areas between them a good habitat ror the young of thi1 species. 

The pumpldn1"4 congregated in slightly larger number, in shelter• 

plaCMd. oloae 'together. Tho average seine haul netted about 76 pwapld.naeea. 

from. iaatallatiou plaoe4 SO teet apart aad 70 fiah troa tho•• looa'tN 

200 teet apart. Open water, between the artificial cowr, installed 

SO teet apart yielded. 7.5 t.l.1h per seine haul• or more th.an trio• the D1.U1P 

ber (3.6 per haul) taken between shelter• sunk 200 feet ape.rt • .Almost all 

ti.ah taken in the aheltera and the oontrola were young, with a mou.1 aize 

of 3 to 4 cm. Probably other age group• at 6 to 7 cm. and 9 te 10 om. 

are represented in the puap)dnsee4 population.a. Only one legal-1iae4 

fish (6 inches or over) was netted from. the shelters placed close together. 

Nine legal-sized fieh were taken from the other shelter,. 

The apottail shiner and the Johnny darter, although poorly represented 

in the seine hauls, averaged more numerous in shelter• plaoed close together. 

The few suckers taken in the shelt~r• and the one taken in the wider open 

water were all adults. Other species, namely the bluegill, the aand shiner• 

the Iowa darter and the northern muddler were caught in auch limited num-

ber, in both the aheltera and control1 that interpretation.a are not attempted. 
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Shelters placed 200 feet apart yielded 240 fiah of all speoie1 1>4tr 

seine haul. Those SO feet apart averaged 16) fish per haul. The shelters 

spaced four times as far apart yielded 1.5 times as many fish per shelter. 

Control areaa which were aeiaed. nine timea produced 18 f'ilh per haul be~een 

the sheltera 50 feet apart and 13 fiah per haul between those plaoed at 

the greater diatanoe. More tiah per unit lengt;h ot ahoreliM were there

fore sheltere4 when the oonstructiou were placed closer together, though 

fewer tish were then concentrated about neh installation. 

Fiah taken 1n and around bruah 1haltera of different •1••• 

In order to determine the relat1Te etf'eotinness ot shelter■ ot dit• 

terent ai••• six atructurea ot the ladder-ah.aped type {Hubba ~•chmeyer, 

19.38a 74-19) were built and installecl in 1942• Three of these were oon

struoted and trimmed to 16 x 12 x 3 teet, and three were made 8 x 6 x 3 feet, 

The smaller ones therefore had one•ha.lt the area and one-fourth the volume 

of the larger. Except for 1i1e all were aa nearly iaentical as they ooul4 

be made. The devices were made or available brush (cherry, ironwood, 

beech, oak: and maple)~ closely packed. They were installed on the 8-root 

contour along the south shore or Bryant, Bay, in Ix>uglaa Lake. Here the 

clean and fairly harcl,.paoked bottom 1a largel1 composed of eand, clay ancl 

some rooks, ranging in eize trom a baseball to that ot a man's head. The 

area is devoid or aqua.tie Tegetation. Condition.a &long the line ot 

installation were rather unitonn. The sheltera, alternately large and 

aa.11, were spaced 200 :f'eet apart. 

Again the hoist and net employed in former seining operations were 

used to oatoh fish populations in and around the shelter,. Fourteen haul■ 

were made from the larger shelters and 17 hauls from the Bl!l&ller on••• 

The fish from all six shelters w•r• identified, counted and measured. 

(Table III). Areas between shelter• were aeined 5 times to .furnish a 



Specie■ 

. Grune fishea 
.Northern pike 
Yellow perch 
Smallmouth ba11 
Largemouth bass 
Bluegill 
Pumpkinseed 
Rook basa 

Coa.rae fiahea 
Sucker 
Bullhead 

Forage fish .. 
Common ahiner 
Spottail shiner 
Sand ahiner 
Log pereh 
Jo~ darter 
Muddler 

Total tiah per haul 
Total fish takea 

TABLE III 

NUIIBER PER HAUL AND SIZE (TOTAL LENGTH IN CUTIJ.fu'TERS) 

OF FISH TAKEN FROM LARO AND SMALL LADDEB.-SHA.PED BRUSH 

SHELTEaS IN DOUGLAS LAU. MICHIG.il 

Number per haul ror Sise range f'or 
dif.ferent 1heltera difterent I hel ten 

lo tee't u f'eft 
(14 hauls} (17 hauls) 16 teet ·a reet 

0.1 ••• 16.2-16.7 ... - ... 
24-4 27.2 7.,-16.0 6.0-1,.s 
1.9 1.2 5.1-.38.2 5.2-.39.0 
1.2 1.3 3.4- 6.1 3.5- 5.7 
0.4 .• . . 7.2- 8 • .) .... - ... 

28.9 18.6 2.6-20.6 2.0-20.1 
4a.1 20 • .3 2.4 .. 26.6 2.7-27.8 

1., o.6 35.9.41.0 .34.6-40.7 
0.2 0.1 3.3- 5., .3.2- 3.2 

••• 0.1 ••••••• 4..7 .. 4.7 
s.2 ¼•8 2.0- s.o 2.0- 4.0 
1.0 J-.8 s.o- 7.0 5.2- s., 
2.3 1.6 s.s-10.s 9.2-10.0 
0.3 0.2 3.3- 4-S 2.,- 4-S 
0.1 ••• 2.7- 7.0 .... - .... 

11.$.6 89.8 
1.618 1.527 

Awrage a1ze ror 
ditferen shelter■ 

16 teet 8 ten 

16.S • •• 
10.6 9.8 
23.0 16.9 
4.4 4.s 
7.8 • •• a.s a.s 

11.1 11.1 

.38.8 .38.8 
4•S 3.2 

4.7 • •• 
.3.0 3.oe,. 
6.o 6.4 
9.s 9.9 
.3.8 3.5 s.o • •• 

,er Only ., percentage of the apottail shiners were measure4. The others were merely oOUJtted. The anrage ai1e 

given for this apeoi• ia baaed on a.otual measurements ta.ken.. 

' 



comparison of ~ish populations in and around shelters as contrasted 'With 

the open areas in this part of Douglas Lake. 

Rook bu• were taken in the ratio of 5 to 12 from. the small and large 

eheltera. Kore legal-aized tiah were netted b-om the bigger oonetruotiODa 

where 1J.t. f'i•h• six inohea or more in leJJgth, were eaught. Twenty,..nine legal 

fiah wer• taken from the other eheltera. Hewenr. 1n peroentac•• of total 

rook baas taken at the diffeJ'ent aize<i shelter•• the greater peroentage ot 

legal f1ah ca.me from the amaller shelter,. These harbored 8.4 per een1J 

legal ti•h• the lal"ger onl7 6.S per oent. 

Fumpk:inaeed. nre alao found in greater muaber, in the larger aheltera. 

Here they averaged 29 per aeine haul• In the nialler 1hel ter1 the affrage 

haul netted about 19 fiah. two dominant aiae olassea are represented• 

respectively ,5-6 and 9•10 em. in total lengt!lJ the smaller •1•• waa aome

what the more abundant in the smaller sheltere, the largtr siae more CODl'AOD 

in the larger shelters. Only 4 ot the 404 or about 1.0 per oent of the 

pumpkinseeda taken trom the 16.-foot conatruotione were of legal dze 

(6 inchea or mor•)• whereaa seven or 2.2 per cent of the Jl7 fish takq 

trom the 8 toot installation.a were of legal dze. 

The yellow pe:roh wa.1 the Ill08t OOlllmon .f'1ah tram. the 8-toot aheltera 

where an a-verage ot 27 f'iah per haul "ft.I netted. The larger ahelter1 

produced 24 per haul. The larger muaber ot perch recorded tor the SMl.l 

aheltera is primarily due to one haul of 171• Jlost of' thiB particular 

school of fish were 8 to 9 om. in length. .Another Bise group ot 11 to 12 em. 

was also found in the emaller shelters. Only one legal f'iah (6 inches 01" 

more) was taken from the aheltera of both ai1••• 

Largemouth ban and. smallm.outh baaa averaged between 1r&nd. 2 fish per 

seine haul from either size of shelter. All largemouth baa• netted were 

young fish between J and 7 centimeters in length. Of the 26 smallm.outh 

bass caught around the 16 toot shelters, 10 or 38.5 per cent were legal•sized. 



From thti 8-toot shelters, 6 or ,30 per cent of the 20 fish netted were 

over 10 inche& in length. 

or the forage fishes. the spottail shiner was the most aburuian-t. 

Almost 3 fiah per seine haul were ta.ken trom. the small 1hel ter■ for ffflJ'7 

one taken in the larger on••• Thi• di!'terenoe in population• around theae 

bruah construction.a 1a moatl7 due to on• haul froa the Id.dell• 8-too\ 

shelter, frODl which 125, or about one-halt' of the total l'1\Ullber of apotw.11 

shiner• from the small,.._ shelter'\ were netted. The white auoker•• although 

taken in stuall numbers, were all adults. 'l'he sand shiner, oaughii in 

limited numbera, was more comon in the smaller eheltera. 'fhe few log 

pereh taken seemed to show a preference for the larger aheltera. 

Exeept tor the smallm.outh baea a comparison of the average sizea of 

all species taken in the mall and large shelters ahowa little differenoe. 
seine 

Five l'tn:e" hauls ma.de through the areas between the sho1ter1 netted 

two 16-om. pumpkinseed• or 0.4 fish per haul, and 74 log peroh or 18.5 

ti1h per haul. The latter averagri. 9.3 om. in leqth. Two nallmouth 

ba■a, 13 and 45 om. in total length, and one johnl:q' darter of 3.5 cm. 

were also taken in the oontrol seining. 

Oonclu1iou and suggestiou tor tieh management 

The oonoluaiona stated here are baaed on tive summer, experiment• 

in providing shelter tor tiehe■ in Douglaa Lake, Jliohigan, auppleaente4 

b;y limited earlier work in other lakes b;y Dr. R. w. Eaolmeyer {Rodehetter, 

1939• 188). No attempt baa yet been made to determine whether auoh deviee■ 

will increase the total productivity of fiahea in a lake. Rather the a1a 

has been to determine as far as possible the practicability of auoh eon

atructions and the extent of their use by the various species of fish found 

in a lake. These conclusions are weakened by not knowing the relative 
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abundanoe of the various species in Douglas Lake. It may be stated that 

rock basa, yellow pereh, pum.pk:inseed, smallrnouth baaa, larg8!!touth baas and 

northern pike are present in sufficient numbera (although unquestionably 

in ftrying degree of abundanoe) to te,q,t fishermen to try for these epeoi••• 

Bluegill.a are not oommon in Douglas Lake. In general it uy be stated that 

ti.ah 1heltera located. in barren parta of a lake attract primarily the ycnmg 

and half•grown ti.ah of certain species (Redehetfer, 1939)• HoweTer, there ia 

a change in aueh fiah population• by night u.d by day {Rodehetfer, 1940). 

It fish are transported trom the pan of a lake where bruah oonstruotioaa 

are located, other tiah will repopulate aueh areas (Rod.ehetter, 1940). 

More work need.a to be done on the effeotiveneaa of tertili1era ia the 

increaae ot vegetation in and about shelter& before detiniw eonclueicu 

regarding this sug,~ested practice can be justified. 

Shelter■ plaoed in deep water harbor more fish, particularly yellow 

perch, spottail shiner■ and log perch than those located in shallow water 

during the warm summer months, although the reverse ie true for largemouth 

and small.mouth ba1& and rook baas. ·dVhen shelter• ar• located "ftrying 

diatanoee apart, those separated by the greater distances support larger 

populations of yellow perch and rook baas while pumpkinaeeda are somewhat 

more abundant in and around shelters plao•d close together. Likewise a 

comparison of the ti.sh population■ in and around large and ama.11 bnah 

installations reTeala greater concentrations of fish in the larger eheltera. 

This is notably true of rook baH and pwnpk:inaeeda. Yellow perch occur 

in somewhat fewer number• in the large shelter■• 

These studies on the effectiveness and utilization of brush shelter• 

suggest certain conclusions regarding fish management. It is clear that 

given types of lake im.proTement will effect the several kinda of game fiahe1 

in different ways. With full realization that this work on brush shelter■ 

covers only one phase of the complex problems involved in the management 
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ot lake fish••• I now diaouu this work and suggest soae ot th• poaaibl• 

applicatione under the headings ot the 1pecie1 that are M■t OODlllon.17 

taken about bru•h shelt.ra. 

Rook b~11 

Yo~ a.nd halt-grown roek ba1■ were the most eoJ11111on fi-11 con1iewntl7 

taken in and around the brush eonstruction1 placed on t~e 5 to 6 toot 

contour in Dougla.1 La.1r:e. However, when the fish taken from a ah.elter wu•• 

'trtnsported to another part of a lake the num.ber of rook bass take.n i:a 

subsequent seining• was alwqa less than i:n. the first aelnil'lge In Uk• 

an:ner, the mun.bera taken at night were always fewer and their av.rag• 

aise aaller ~h-an during the day (Rodehetter, 19!,.0). These ti•h al•• show 

the greatest tendeiu,r to liff •t or to return to the ,eme refuge (Rodehetter, 

1941)• Shelters plaee4 at a greater depth or looa•d olo,er together 

attract tffer rook basa. Small shelters harbor fewer rook ba11 ~ large 

on••• 

It should •~{ be diftioult to increa.:se the numbers of rook ba.aa in 

a lake if thia ehould be desired. Ada'lls and Hankinson (1928, _page 499) 

foi.tnd them generally distribu.ted in Oneida Lake and in shallow wateJ'• 

ahowing a prerertatee for areas 'With abundant aquatic vegetation and ato~ 

bottom. lta preference for eottr h well known to angler• and ichthyologist■• 

It has been shown that this species seeks artificial cover in Douglas Lake. 

It i• likely that the number■ of this fish may be increased in a given body 

ot water by placing adequate brush ahel ters in the lake• granted of course 

tbat other oonditiona, suoh aa spawning taoilitiea, are adequate. If• on 

the other hand, rook baas are found to be overabundant and atunted.. a• 

they are in acme northern Michigan lakes (Eachaqer. 19J6a 3.36) it may be 

desirable and po1sible to control their 11Ullber1 by deatroyi111 their spa,m.ing 

beda, or by gi1'ing preferential treatment to other 1peoie1, by placing 
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artitioial shelter, in deeper water and by building amall shelters. Oil 

the other hand it ma.y be practicable. particularly it other speoiee whioh 

are to be encouraged uae the aame habitat, to build and place th••• 1heltera 

where they will attraot the rock baas in great mmbera. 10 that the exoeaa 

may be taken out tor other use by the method ot seining employed in the 

experimenta herein reported. 

tellew peroh 

Yellow peroh were commonly found around all shelter, but the inoreaaecl 

concentration around sheltere in deeper water shows that they haft a decided 

preterenoe at least during the summer months for oonetructiou ao placed. 

These fish were found to be more numerous at night both in shelters and 

on the open shoals in shallow water than during the day. It yellow peroh 

were remofld from a shelter and transported to another part of a lake 

others would move in until the original population was approximately 

duplicatect. Marking of the•• .fiah ahowa that they seem. to live in or oome 

baok to the locality where first taken during that eeaaon. Few were towul 

there the following aummer. Shelter■ located tar apart harbored more 

yellow perch than those plaoed. oloae together, It is questionable if the 

aiae ot a bnlah conatruoticm 11 a taotor controlling "11• number of y-ellow 

perch that uae it aa a habitat. If an increa■e of the yellow perch ia 

desired brush conatructiona ahould veey likely be placed in. deep water. 

Brush shelters may be used by peroh for spawning or it it is considered 

avvisable a brush carpet may be installed for thia purpose (Hubba and 

Esohmeyer, 1938, 8.3). When these f'1ah are abundant and stunted a■ they 

are in Douglas Lake. control may be aided by limiting the number or by 

locating shelters in shallow water. If northern pike are found in the lake, 

placing shelters close together at the depths of weed beds inhabited by 

pike may attract these predaoioua fiah into the area where they may help 

to keep the perch under control. Seining ot the fish around shelter• in. 



fairly deep water and destroying the Bi&ea ot which there ia an overabundance 

•Y be helptul. Looaliled poisoning of suoh fish in shelter• might alao 

be practicable, provided these devieea did not h&rb&r desirable epeciea 

that ahould not be deatroyed • 

.Northern pike 

Northern pike although abundant in Douglas Lake were aeldom. toun4 

around brush constructions in either shallow or deep water when the shelter, 

were separated by several hundred feet. Shelters placed close together 

(50 feet apart) harbored enough pike to permit one to conjecture that it 

the enoour.,gement or pike ie desired such devioea ahould be placed fairly 

oloae together and ao arranged as to cover a conaiderable area. It haa 

been obaerved that the beai oaiohe• of northern pike by fishermen are 

generally made close to large ••ed beds, 1'hioh in a. barren lake might be 

aimulated by a concentrated arrangemerrt of shelter,. 

Puapklnsee4 

The pumpkinaeed ia another game t'iah found abundantly in Douglae 

Lake. This fish shows a deoided preferenoe tor bruah installation.a. 

although an unequal oonoentration is represented around shelters placed 

in different parta of the lake. In Douglas Lake, Borth Fiahtail Ba7 with 

its somewhat quiet water and marl bottom harbored more young and half.grown 

pumpkinseeds around the shelters than did other parts of the lake where 

brush constructions were located. The depth at which a shelter is placed 

seems to make little difference to this species, but the fish did prefer 

those shelters placed oloser together. Large constructions make a hiding 

place tor more tiah ot this apeoies than small install& ti on.a. b with other 

species large numbers of the pu:m.pkinseed desert the covers at night. If 

pumpkinaeecla are taken trom a shelter and transplanted to another part ot 

a lake the origin.alomaentration will be approached. by others coming in. 



ProTided apa1r11ing and other oonditiona are aatiaf'aotory. the pumpkin• 

aeed may be encouraged by auppl.y'ing an abundance of cover. natural (weed 

beda) or artificial (bruah constructions). It posdbl•• a pa.rt of a lake• 

auoh aa a bay simulating a pond with comparatively quiet water. should be 

chosen. 

Control ot numbera should be possible by limiting the coftr availabl•• 

placing artificial coTera in parts of a lake not conducive to pumpkinseeda 

or by destroying the spawning beds. 

Largemouth and amallmouth baaa 

Largemouth and 1mllmouth baH were taken 1n small numbers arouncl 

shelter• in the several different parts. each with distinotiw environmental 

conditions. ot Douglas Lake. At Grapevine Point on the lee aide of pre• 

Tailing winds, where the shoals are clean and sandy, the amalbt.outh predominated. 

In Borth Fishtail Bay, which is somewhat sheltered, with a bottom oom.poaM. 

of sand covered with flaky marl. the largemouth& were :more comm.on. Ia 

Bryan.ta Bay, which 1• more exposed than either of the other two place• 

mentioned, and where the bottom is oom.posed ot packed aand, olay and rook•• 

amallmouth and largemouth baaa were taken in very limited. numbers but a 

larger percentage of the smallmouths were legal fish (10 inches or more 

in length). When both specie• were captured from the shelter& and trans• 

ported to other parts ot the lake other young fish were found to aeek the 

shelters in numbera about equal to those transplanted. Both smallmouth 

and largemouth bass were aeined from shelters and control areas by night 

and by day, but fewer were taken in either place at night than during the 

day. Largemouth&, although taken in smaller numbers, re?ealed a greater 

preference tor the sheltera. A larger percentage of marked mnallmoutha 

were recaptured around the shelters, indicating a aom811hat limited popula-

tion in such are••• 
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Neither species displays any particular preference for large or small 

shelters. Their solitary nature may be the controlling element rather than 

the size of shelter. Smalll'llOuth baas indicate aome preference for shelter■ 

tar apart. Largemouth baaa inhabit aheltera either far apart or oloae 

together in about equal 11U11t.bere, but more of theae tieh Hft to oocuw 

the ar•• between shelter■ when thq are placed oloae together. The young 

of both 1peoi•• were oolleeted in larger number■ in brush iutallation.s 

plaoed in 5 teet ot •ter than in thoae placed at a depth et 10 OJ' 15 teet. 

Enviromnenta 1hould be ohosen that are well adapted tor the apeoiea delir4td. 

Shel tera ahould be plaoed i,i ah.allow water and numerous small onea will 

probabl7 pro-.. more e:f':feotiw than a tn large ones. at least fer the 

largemouth baaa. 

If it ahould be desirable to control the number■ ot theae ti.sh. it 

is suggested th.at the amount ot shelter be lim1 ted or that eueh eon1truo

tions be placed in deeper water. The amount of spawning can of course also 

be controlled. 

Forage fishea 

Several speeie1 of forage t.iahea were taken about shelters in sufficient 

numbers d to warrant conclusions aa to their use of such •~oturea and 

to permit suggeatio:u th.at :may be of n.lue in tiaheriea management work. 

The aim. ot the experimental work na to test the practicability ot iDlproving 

oondition1 tor game fishes, rather than tor forage 1peoi••• It may be 

poasi ble to construct special drnoea or to place them. 10 that they will 

be particularly enticing to indi'rldual species of forage fishes. 

With few exceptions the spottailed shiner was ta.ken in limited num

bers. This probably was due to the fact that most of the oonstruotiou 

were placed in fairly shallow water. on the 5 to 6 toot and 8 foot contours. 

This fish was found in much larger nwnbers around shelters placed in 15 

feet of water than in shallow shelters.· Small sheltera located &ta depth 
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ot 8 teet harbored almost three tim.ea .. many ot these tiah as did larger 

shelters similarly plaoecl. From the limited evidence presented it 1• 

suggested that aal.l aheltera be placed. in. deep water (about 15 ten) and 

fairly oloae together (.SO feet or le-■ ape.rt), it the aim should 'be te 

1noreaae the production ot this forage tiah. 

In Douglas I.a.ke the log peroh waa found inhabiting ehel 'bera plaoe4 

in 15 teet ot •ter l&lJiY tillles more abundantly than thoae in ahallow water. 

lt is questionable what role the log perch play1 in the welfare of m.oat 

of our game fish••• 

Other speoiea were represented in the shelter,. Veey tfl'lf were taken, 

either because there were tn of these :f'ish in the lake or 'beoause these 

speoiea preferred some habitat other than those existing where the shelters 

were installed. 

Further investigation.a required 

Aa experimental work with brush shelters progresses many additional 

problem.a prea.ent themaelve1. What kind or shelter 1e the moat effioient, 

the eiraular, ladder, hollow-square, single-log, tree, olwap, brush carpet, 

deadhe~d, stump, stone, tile or other1 that ay b• drnaedf Are some more 

desirable tor certain apeoies, or f"or the young or half grown or adult1 

of such apeoie•t What kinds of brush shall be used in eonatructing bru-ah 

sheltera? Does the water which beoomes tea•colored aroW1d shelter• made 

of 1orub oak and evergreen.a become objectionable or even toxio to fish? 

Should shelters be plaoed il'l certain areas fairly close together to aimulat• 

large wnd beds or should they be placed at regular intervals along the 

shores ot a lakef Are shelters anchored on a sharp drop-oft more et"ftctiv• 



-28-

than those plaoed on 'the lhoalt Are artificial shelter, 1uperior or 

interior to similar natural protection areas (weed beda)t Will artificial 

shelters aid in starting aquatic vegetation and it so what kinda ot 

shelters are most satisfactory and whe~e, in \\hat part ot a lake and on 

what kind of a bottom should they be placed to accomplish thiat Will 

shelter, inoreaae the food supply of fishes and if so what kinds of bruah 

shelters are most aat1afaotory for this purpose? What effeot will local 

fertilising of bruah shelter• have on auoh tood production? How long 

will shel tera last when properly submerged? Thus we may go on w1 th queationa 

that a practioal fisheries llllll\l&ger will ask 1rilen he attempts to improve 

a la.lee with bruah eheltera. 

At present large hollow•center 'brush 1helter1 are under observatioa 

in exposed parts ot Douglas Lake, some ot whioh are supplied with black 

soil to see it aquatie 'ftgetation will atart and grow in such areaa. ho 

unsuccessful attempts have been made to plant aquatic vegetation in the••• 

It is hoped that continued observations and possibly additional plantings 

may be made. Spring planting of aquatio vegetation 1a suggested. The 

unsuccessful attempts were made in July and A.Uguat. 

A study or the food growing on or being harbored by shelters aeema 

of vital importance. This 1hould be investigated from the standpoint of 

determining the rood available tor all sizes of desired epec1ea from fry 

to adults. In this connection it may be feasible to develop shalter, 

that will b• particularl7 conduoive to the increase of the forage f'iah 

populatione. In experimental shelter work so tar eon.ducted little hu 

been done to emphasize improvements for the torage fish••• 

Studiee of individual lakes with limited cOTer are in progress at 

present. It is hoped when present populations ha-re been established that 

auoh lakes may be improved with artificial shelters to what may be oon• 

aidered ideal conditiou. Population studies should then be continued to 
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determine the effeot of the shelter• on the production ot tin. 

:Many brush shelter• and spawning beds ha'ff been installed in Michigan 

lakes since the beginning of 1933. Plans are being made to oanhlly

cheek some of these installations to determine their durabilit)'", the 

extent to which they ha"f'e aided in establishment of aquatic vegetation, 

and to lea.rn to what degree they are being utilised by fish. Far too little 

of such oheoking of reaulta of ti.eh management practio.1 ha• b"n undertaken. 

S\1JID.J'7 

Experim.enta in Douglae Lau with bruah shelter• plao-4 at $, 10 al'Ul 

15-toot deptha indioate thats 

l• Shelters plao.t at a depth ot lS feet harbor about 7 tim.ea u 

:ma:D¥ :fiah as thoee placed on the 5,-toot contour. Th• aheltera a.t 10 feet 

otter cover tor about twioe ae man;y tiah aa do tho•• at 1ihe S,...too'b depth. 

2. Yellow perch an by tar the moat common fi1h in the shelter• 

placed in the deeper water. 

J• Pumpkinseeda inhabit sheltera placed at the stt.'bed. deptht in 

about equal numbers. 

4. Rook baas show a slight but gradual increase in the number• 

inhabiting a shelter as the depth of water decreases. 

>• Youag largemouth and small.mouth baas show a preference tor shelters 

plaoecl in 5 feet ot water. 

The triala with aheltera plaoed ;o and 200 feet apart renal thats 

1. Shelters placed 200 feet apart protect about 1.5 times as llaJIT 

fish per unit as do thoae plac•d SO feet apart. 

2. Yellow perch and rock bass are about twice aa abundant in the 

shelters placed farther apart. 

3• Smallmouth baas are more common in the shelter, aeparated b7 

200 feet. 



4. Largemouth baas are found in about equal mmbera in either group 

of shelters but given areas between the closely set shelter■ produce more 

largemouths than similar areas between the shelter, apaced farther apart. 

>• Pumpkinseede gather in eo1118What greater number, in shelter■ 

placed. 50 feet apan. 

6. lfortmern pike congregate in larger !lllllbera iD shelters plaoed 

olose together. 

Dail& gathered. in the work with ••11 and large bruah shelter• 

support the 'riff8 that1 

I YI; 
,· /- , I ._ 

1. Large shelters harlH,r more tiah than 8111&11 shelter•• 

2. Rook baee and puapkinaeeda are found in greater JlUBllMra around. 

the larger aheltera. 

3. Yellow perch are more common around the smaller shelter•• 

4. Largemouth and smallmouth baaa are found in approximately equal 

numbers around the shelters of each size. 

These findings support the viewa that if artificial covera are to be 

effectively used by certain desired species of f'ieh the placement of such 

aheltera BDlSt vary aecordingl7. B.ook ban prefer large shelters apace4 

h.r apart and plaoed in eompa.ratively shallow n.ter or about 5 or 6 feet. 

~pkinsoeda seek large shelters on the quiet, proteoted shoals, placed 

at any convenient depth and preferably aet olose together. Largemouth 

and a.mall.mouth baa1 oolleot in. the large or small shelter• which are 

located close together and placed in ahallow water ot about the 5-foot 

depth. Yellow perch find allll.ll shelter■ placed in water about 15 tee~ 

deep most desirable, while the northern pike seem to aeek the shelter• 

w~ieh are placed close together. Posaibly they should oOTer a considerable 

area simulating large weed beds. 

o . ..,"' ' 
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Appendix 

Li•t et aoientifio and e0111110n namea ot filh•• 

••tioned 1n th1• report 

C&toatOlllll• •• eommenomd.1 (Le Slleur) CoJ1Don white sucker -
Botropi1 oornu:tua truu.lia (Agulis) Northern own shiner 

K,tropia hudaoniua hudaoniu1 (Clinton) Great Lak•• apottail shin•r 

lotropis delieioaus atramineua {Cope) Northeastern nnd ahiur 

.Ameiu:ru• nebuloaua nebuloaua (L• Slleur) Northern brown 'bu1lhea4 

Eaox lueiu1 (Linnaeu1) Borthern pike -
Peroa tlaveaoena (Jfitohill) Yellow perok 

Peroina oaprode1 audtasciata (De ICa;y) Northern log peroh 

Boleo1oa. nigl"Wll nigrwa (Raf'ineaque) Central johnny- darter 

Poeoilioh:1:&• ezilia (Girard) Iowa dart.r 

lficroptel"\11 dolomieu dolomieu Laoepede Worthen a•llm0t1th baaa 

Baro 1alm.oidea {Laoepecte) Largemouth baa■ -
Lepomis maoroohina aacroohirua Raf'iuaqu• Oommen bluegill 

Lepoais gibboaua (L1nnaeu1) Pwapkinaeed. 

Alllbloplitea rupeatri1 rupeatris (Raf'ineaque) lorthern roek baaa 

Cottua bairdii bairclii Girar4 Northern mddlff 
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