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THID USsE OF DHUSH SHI LTWHS BY FIsit

Immanuel A, Liodeheffer

in the recent development of game fish management
through lake improvement, ertificial shelters of brush
and other materlials have been installed in the hope of
improving the ccnditions for fish 1llfe (Yiubbs end ischmeyer,
1938). ‘ihese installations have been made in large nunmber,
because such work has well met the favored jqualifications
of relisef-labor projects-—an sbundance of unskilled labor
end low exgense for materlals.

Although many thousands of Lrush shelters have been
made and sunk in the inlend lakes of the northern states,
at a cost reported to be several hundred thousand dollars,
very little effort or money has bveen expended in serious
attempts to test the effectivenesa of these structures.
ihis very unfortunate circumstance may be ascribed to the
urgency of finding employment for relief labor 1n the
fields of publlc service, to the small numter of competently
trained and scientifically-minded supe:rvisors and to the

organization of rellef work.

1iontribution from the 2ioleiieal SGtation of the Unilver-
sity of iichlgan and the lnstitute for rilsheries lLesearch of
the dichi;an iepartment of Conservation.
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The need for evaluations of the effectiveness and prac~
tlcablllty of brush shelters occurred to me while supervising
their construction on federal projscts in Yichigan and Idaho,
in 1933 and 1934, It was therefore gratifying to have the
cooveration of the Hiologliecal Station of the University of
Slchigan and the Instlitute for Fisherles Kesearch of the
dilchigen Department of Conservation in conducting investiga-
tions toward this end, at Douglas Lake, during the summer of
1937, and in planning the continmuation of the studies.

Thanks are psrticularly due Lr. George . Lallue, Director of
the Blological sStation and Lr, A. 3. Hazzerd, Director of the
Institute for i“isheries hesearch for aid, encouragenment and
equipment. CCC labor was provided by the illchigan Imergency
Conservation Yiork. Dr. Carl L. lubbs has given sdvice and
help in the investigation, and in the preparation of this
report.

Some data on the use of brush shelters by fish, obtalned
by Dr. R. V. ¥Vschmeyer of the Institute for Flsheries lesearch
in 1934, have kindly been made available for inclusion in this

report.

Historical introduction

So far as recorded, the first detsiled observation on
the effect of brush shelters was made on Jctober 25, 1931,
by br. Carl L. liubts and party, representing the linstitute
for Fisherles iiesearch. A relatively small plle of brush

had previously bteen placed by Yr. Iugene R. kKuhne in Crystal



Leke, Oceana County, iMiechigen, on the sandy shuel which was
everywhere almost devoid of natural protection for fish.
After s large minnow seine had been set around this shelter,
the brush was removed and the net pulled te shore. The number
of fish in thias 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: 6173 Hubbs and Fschmeyer,
St 1938: o0, fig. 72).
- During following summers lake survey parties of the
institute for Fisherlies “esearch made snd placed shelters in
various 4lehigan lakes, as part of an experimental lake 1m-
provement prosram. Soon after the CCC was organiged in 1933,
lake improvement was accepted as one of the activitles of the
orgaenlzation, and other temporary apencies took part in this
work. As a reault, lske improvement suddenly developsd into
a major fisheries mctivity in slchigan, “isconsin, Iowa and
other states. MNost of this work consisted 1n the bullding
end installing of brush shelters. Various types of shelters
were devised (Hubbs and Lschmeyer, 1938: 63-86).
’ﬁemoving shelters to test their effectiveness (Tarzwell,
195é$dﬁas continued by Ir. H., 4. Fschmeyer of the Inatitute
for Filsheries Ressarch during the summer of 1934, and by the

writer in the summer of 1937. 71he discussion below represents

a summary of the findings of these two summers' work,



Tests in un@lgs Lake
Eruah shelters were installed in Douglas Lske, Cheboygan
County, Xichigan, in the summer of 1937 and were studied to
determine:
l. The extent to which the lntroduced brush shelters
are used by fishe.
2. ‘ihe size and sjecies of game fish found in them.
3. Differences 1in the fls: population thus sheltered
by night end by cday.
4. ‘The velus of adding fertilizers in the shelters.
5. The use of the shelisr as a permanent swmer
habltat.
6. The extent to which they become repopulated
after the removal of all flsh,
7. The value of artificiasl sheltera.

This work was started in ouglas Lake on a barren shoal
area between Urape Vine roint and the boathouse of the
#ichigan tlologlcal Station. In this ares, the bottom of the
shoal consists almost entirely of sand, with some stony patches
near shore. ‘he slope is graduml, attaining a depth of & to 12
feet at the sharp drox—off about 10J feet from shore. i[he
shoal 13 almost devold of vegetatlion but there is some subnerged
vegetation on the slope L:eyond the drop-off. In one of the
control aress (D) a few dozen plants of Potamogeton heterophyllus
were growing near shore and in places there was some water logged
timber, partially covered with sand. The region studled 1is

somewhat protected from the prevalling northwest winds,



The 140-foot seilne used for all the test solnings was
made of % inch mesh in the bagz, of 2/8 inch mesh next to the
bag and of 7/8 inch mesh et the ends of the wings.

The total length of the fish waa measured in millimeters.
Fish that were nreserved were plsead in 10 per cent formalin.

To determine what fish were in the area before shelters
were installed, flve seine hauls were mads at more or less
regularly spaced intervals rouchly estimeted ae 10V feet, in

the afternoon of July 12, 1937. The results of this seining
TABLE 1

are shown in Table 1. 'The largest catch was tgken in haul
Number 1, made just aouth of a rather deep sheltersed cove
lying to the south of Grape Vine Point. Dr. Charles . Creaser
(peraonal communication) has found this cove a favorable spot
for teking fish for his ichthyology classes at the Blologlcal
Station. Shelter 1 was later place” in this erea. ‘The small
number of fish taken in these seinings (Table 1) gives some
indication of the barrenness of this area in fish life before
improvement was attempted,

Following the seining, ten brush shelters were made and

TABLE 2

placed in this region. Table 2 summsrizes baslc information
on these shelters. Shelters designated as green trush were

made of poplar, ta; alder, cherry, maple and scrub oak.



TALBLE 1

SFECIES, NUMPIR AND 8IZk OF FISH WAKEN Lo FIVE SEINE HAULS ON JULY 12, 1937, IN THE ARLA

WHERE BRUSH SHELTERS wERE LATIH

IKSTALLED

Lengths estinmated in centimsters

Specles

Haul Number

Numbery
of fish|lLength

Number
of fish|Length

3

Mumber
of fish iLongth

4

Fuamber
of fish {Length

52
Number
of fish |Length

Small-mouthed bass
{¥icropterus dolomieun)

Hock bass
(Ambloplites rupestrils)

Fumpkinseed
(Eupomotis glbbosus)

Yellow perch _
(Ferca flavescens)

White sucker
(Catastomus commersonnii)

Sand shinerx
(Notropis deliciosus’

Common shiner

(Notropis cornutus frontalis)

Spot-talled shiner
(Notropls h. hudsonius)

BElunt-nosed minnow
(Hyborhynchus notatua)

3 3-15
1 6

2 4

6 2-6
29 5~8
2 8
13 -8
17 5~-8

4 3-8
i 6
1 6

1 9

1Probab1y not a representative haul as the seine snagged on Lottom.
2Four to five dozen small minnows (about 1 inch long) seen going through mesh of net.



TABLE 2

SUMLARY O INFORMATION ON TEN NRUSH SHRELTWVRS PLACED IN DOUGLAS LAKF AND RVPYOVED AT INTTRVALS
Control areas were ss 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

Condifion of Pistance bLepth of

Shelter Size of bate of aterial Dates of

Number shelter rlacement Used. Shelter Removal from shore Shelter

11 10" x 10" x 1} 7-14-137 Green brush  Compact  Aug. 2,4,0,23,25 90! 516"
ntrivmed

2 10' x 10' x 1} 7-14-'37 ureen brush Compaot July 20, Auge 2,23 gut 516
intrimned

3 12' x 3" x 2! T-14-1'37 Two tree Loose July 1y, 102! 516"

tops untrimmed  Aug. 2,4,5,23,24,25
41 10" x 6' x 2¢ T-14-1'37 Lvergreens on Compact Aug. 2,4,0,23 48 516t
hardwood frame Untrimmed '

5 6' x 6' x 1° 7-16-'37 Rock plle in 4 wire Aug. 4, 24 78¢ G161

wire basket baskets of
rocks
6 8' x 12' x 2' 7-16-~'37 ater logred Loosely Aug. 4, 24 75! 516!
timbars piled

78 10" x 10" x 17 7-16-137 Dry Compact  Aug. 4, 23 891 G161
dead woocd Untrimmed

81 10" x 10" x ¥' 7-19-'37 Green brush  Compact  Aug. 6,23,24,25 92" Sr-Gt
Untrimmed

ol ' x 10" x 1' 7-19-'37  Oreen brush Compact  Aug. 4,6,24 79! 51-6"
Untrirmed

10 6'* x 10" x 1Y 7-19-'37 ureen brush Compact Aug. 4, 24 921 5161
Untrimmed

g liwo burlap bags of barnyard manure placed on 3helter 1, one
and 9.

baz each placed on Shelters 4, 7,



Number 3 was made by taking two green tree tops, placing
tutts opposite each othsr and ﬁigg;é?both together., Iliumber
4 was & compact mass of evergreen branches (pine) fastened
to a hardwood freme. Hocks placed in a basket formed of
wire fencing comprised Shelter number 5. iater logged timber
removed from the bottom of the shoal area was used for
Shelter 6 and dry dead wood, cherry and te; alder brush made
up Shelter number 7.

These shelters were placed about 80 fest apart except
when control areas were designated. lere 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 sheltera were removed by laying a net from a boat
around the shelter to form a semlcircle with the open.pﬁrt
toward the shore. Shelters were then jpulled shoreward,
bringing the net carefully along behind.l I"4sh captured
were counted, measured, identified and fins clipped, after
which they were returned to the lake near shore to determine
if these fish remained in the area. Tach shelter was re-
turned to 1ts original position before others were removed.
Control areas were selned to note what number and specles

of fish lived in the open areas.

lshelter 5, made of rocks, could not be moved. 'the net
was set as usual, after which efforts were made to drive all
fish from the shelter. rollowing thls the net was carefully
lifted over the rocks. It is possible that numerous fish
eacaped.



Some seining and removing of shelters was done at night
in an effort to discover to what extent the fish population
inhabiting the shelter and control areas differed between
night and day.

Tests in Lekes of Fresque lgle and lontmorency Counties

Shelters were placed in Clear, Jackaoﬁ, Kush aﬁéwéomahawk
Lakes of Wontmorency County, iichigean and in kss lake in
Presaque isle County, Michigean, during the summer of 1934.
Later 1n the season studies were made by Lr. Zachmeyey of the
fish inhebiting these shelters, by methods similar to those
mentioned above. The purpose was to determine the fish
population in and immediately about these shelters.

A total of 26 experimentel shelters, varying in asize
from3 x5 x 1 feet to 6 x & x 2 feet, were placed in these
lakes, at & depth of 2 to 6 feet. They were made amaller
than usual to facllitate removal. Green brush of tag alder,
willow, poplar, cherry, oak, hawthorne and jack pine was
used.,

The 15 shelters in Clear Lake were placed on a sandy
or gravel bottom free of all vegetation on August 14 to 17
and were removed on August 30 and September 4.

Two shelters were placed in Jackson ueke on August 24
on a 8sand, gravel end marl- bottom; one where there was no
vegetation, the other in abundant vegetation, ‘these shelters

were removed on September 5.
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In Fush Lake 3 shelters were put among sparase vegetation
on a sand and marl bottom on August 27, and were removed on
Septenber 6.

Three shelters were placed in Tomahawk Lake on August 22
on e pulpy peat send sandy bottom devoid of vegetation. ‘They
were teken out on September 5.

In Fas Lake shelters were set on & sand, marl and pulpy
peat bottom where vegetation flourished abundantly, on August
30 and 31. Three of these shelters were removed on September
6.

These statements refer only to the shelters which werse

later removed.

Results of Seining Uperations for 1934 and 1937

Table 3 summsrizes the data obtained in the seline haula
TABLE 3

mede about the shelters as they were removed and in the hauls
made 1n the control areas.

It was fourd that rock bass were the most comnuon fish
in ard arcund shelters in Douglas Lake, and that this fish
also occurred in or sbout the small sheltera installed in
other lskes, Very few rock bass were taken in control areas.

Perch, found conmonly in gll six lekes, were second in
abundance around the shelters in CDouglas Lake where more of
this species than of any other were taken in the control

AYeas.



NUMEFR AND XKIND OF FISH POUND IN SUELTIRS (S) AND €O¥

TADLE 3

TROL ARTAS (0) IN SIX MICHIGAN LAKFS

Flgurss 1ln parentheses indicate number of seinlngs about given shelters or in control areas

.

Kind of fish tiame of Lake No. fish | Ho fish
(and crayfish) | Clear Lake | Jackson Lake | fush Lake|Tomahawk Lake | iss Lake |ouglas Lake|Total in all per seine| per seine
, lakes raul in | haul in
S(15) C(13)3(2)  C(2) §3(3) €(3)]| 8(3) <(3) 5(3) 5(3)]2(36) c(23)|={62) cC(a7) 1} ;gelters cogtrogs
Small~mouthed 1355 23 4 o 8o 17 2 2 1 2 157 71 | 350 1i5 5.65 2.45
kass :
Large-mouthed - - 11 S 4 0 4 g 5 0 22 3 a5 11 .74 .23
bess !
Rock bass 35 ) 1 0 53 O - - 72 7 1465 9 11626 16 20.23 .34
Pumpkinseed - - 5 g 3 y 52 4 106 4 253 24 | 419 32 6.75 .66
Surfishl - - 2 ¥ - - - - 8 o - -1 10 0 .16 o
Flueglll ~ - 3 0 15 0 8 0 - - 2 O 28 0 .45 0
Yellow perch 114 3 7 1 23 22 14 7 56 63 517 200 | 731 293 11.79 6.23
Pike - - - - ) 2 - - - - - - ) 2 o .04
Total game fishes2ass 23 33 T 178 41 BG 2L 240 7C 2416 307 |3210 465 T 57 g
Coarse fish® 1 ¥ - - 3 0 - - 135 4 e 46 | 293 50 3.27 1.96
rorage fish ‘ . '
and darters3 o9 < 1 J 3 1;1 24 5%2 104 l?b 222 15.87 7.55
Total fish 325 25 34 i 151 44 2i7 24 P 2 20 205,143 7o 5, T 5:?
Crayfish 357 33 343 513 6 4y & 34 51 =4 =21 216 18 poassae T34
Total fish and ) , , 9 _ . . . ~
crayfish o2 38 377 6 315 50 205 32 290 235 2676 575 15313 692 - -

l3unfish not identitied

2. hite suckers sand bullhieads
3includes blunt-nosed minnow, blsck-nosed shiner, spot-tailed shiner, sand shiner, common shiner, mud

minnow, Johany darter, lowa darter, log perch and trout-perch.
4iio definite count kept here.

Very few taken.

TT
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Pumpkinseed sunfish renked third in numbers among the
pan and game fish taken around the shslters in Douglas Lake,
and were taken commonly in the other lakes, excepting Clear
Lake .

Small-mouthed basa were taken about the shelters in all
of the lakes. In Douglas Lake this specles ranked fourth
in number emong the pan and game fishes srou:d the shelters,
and ranked next to perch in control aresas.

More work is needed to prove whether these data are
indicative of the use by fish of shelters in general,l but
the results of seilning 02 shelter areas and 47 control aress
quite definitely indicate that rock baas will congregate in
and around shelters to a very considerabls extent. Kook bass
tend algso to become stunted in growth in northern lakes. For
these reasons, shelters.mgy at times prove detrimental to
fishing (-Zschmeyer, l93%§ia The ratio of pumpkinseeds in
shielters and control areas show that thls specles prefers
shelters, whlle perch and small-mouthed bass apparently ere
of more free-swimming hebits, as they were tsken in compara-
tivaly large numbers in the control areas as well as about
the shelters.

Of particuler interest is the number of crayfish taken

in shelters in the five lakes 1n dontmorency and Presque

1the available data on each type of sheltsr used 1s not
reported uron in this paper. It is hoped that a more inten-
sive study of thls phase of the work may te made 1n the
future.
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isle Counties. Here crayfish congregated in or under shelters
in large numbers. HNo definite count of crayfish in Douglas
Lake was kept but the number was not large. A total collected
in one day's seining of shelter and control areas netted only
32.

; e
. Pmtaptarny PO

Size and Specles of Ceme Fish Tsken
In Douglas Lake the total length of the game fish caught
was recorded (Table 4), to determine the size of the fish

which lived 1n or near shelters.
TALLE 4

it may be noted that roecx basas are most abundant in two
sizes (age-groups?), namely, those from 6 to 7 centimeters
long (about 2% inches) and from 9 to 10 centimeters long (3%
to 4 inches). Only 55 of the 1465 rock bass taken were of
legal size (6 inches or longer).

Twelve and 13 centimeter perch (about 5 inches) were more
common than those of other sizes. Of these, only ¢ of the 517
taken were of legal size, but this species like the rock bass
is greatly dwarfed in Douglas Lsake,

Of the 253 pumpkinseed sunfish taken, 112 measured between
9 and 1l centimeters (3% to 4% inchea) and 11 were of legal
size.

Small-mouthed and large-mouthed bass taken about the
shelters were small. Seventy-three of the 157 small-mouthed

bagss taken ranged from b to U centimeters (2 to 3 inches) and



LENGTH IN CENTIMETERS OF GAML F13HES TAKEN IN ERUSH SHELT:RS (8)

AND CGONTROL ARLAS (C) IN DLOUGLAS LAKE

TAELE 4

14

3ize injhock bass} Perch jFumpklinseed |Small-mouthed |Large-mouthed
cm bass bass
R) C is c 5 C S5 C S C
1-2 et - e e e - 1l - —— -
2-3 16 3 4 - ——— - —— -
3-4 42 1 4 2 18 - 1 - - -
4~5 9 - 03 79 2 - 5 14 2 -
) 53 - 29 59 1 - 22 17 6 3
G- 217 2 i 2 3 =~ 26 13 4 -
T- 68 1 1 - 7 - 25 8 5 -
B9 147 - 6 1 5 - 11 3 - -
g-10 |361 1 58 10 49 4 4 1 2 -
10-11 {207 - 30 7 8T 7 1 1 - -
11-12 86 - 35 7 29 3 3 1 - -
J2-13 Y4 1l 103 9 26 3 S 2 - -
13-14 52 - 103 14 1 3 15 4 - -
14-15 14 - 40 6 12 2 11 2 - -
15-16 19 - 18 1 5 = 8 2 - -
16-17 29 - 2 1 6 1 7 1 1 -
17-18 10 - 2 1 2 1 2 - 1 -
18-19 T - 4 1 1 - 1 - - -
19=20 3 - 1 - 1 - - - - -
20-21 5 - - - i - - - - -
21-22 1 - - - - - - - - -
22-23 - - - - - - 3 - - -
26~-27 - - - - - - 1 1 - -
Mean
Average
Size 2.4 5.9 1.0 7.1 19.1 12.0 906 TeT 705 505
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only 1 was over 10 inches. O0f the 22 large-mouthed bass
taken, 15 measured from 5 to 8 centimeters (2 to 3 inches),
the largest 7 inches long.

In the investigations on the five other lskes during the
season of 1934 only 1 of the 161 rock bass taken in shelters
was of large slze. Eight of the 214 perch were listed as
"half-grown" and all others wers small., Only 1 pumpkinseed
of the 166 taken is listed as "half-grown." Five of the
193 small-mouthed bass were listed as "half-grown' Of the
large~mouthed bass taken all were listed as young.

Considering fish in the control areas, only 9 rock bass
were taken in Douglas lLake, of which O weré lezs than 7 centi-
meters long (leas than 3 inches). Of the 200 perch, 138 were
from 4 to 6 centimeters long (about 1% to 2% inches). Ninety-
three of this size rangs were taken in 1 seine haul. Of the
24 pumpkinseeds taken only 2 were over legal slze and the 7O
small-mouthed bass inecluded oniy 1 that was over 10 inches in
length., The 3 large-mouthed bass taeken were all 5 centimeters

in length.

Comparison of the Fish Fopulations about the
Shelters biv ?é?vériéi\zi;ﬁiahﬁ |
In order to obtain a preliminary idea of the differences
in the lish populations by night and by day, 3 shelters were
removed and 2 control areas seined in Douglas Lske between
7345 and 10245 P.¥, on August 4., Ry day during ths summer the

sams 3 shelters were removed from 3 to 6 times (a total of 13
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removals), and the control areas were seined 10 times. The

comparstive results are shown in Table 5.
TAGLE §

sany rock bass and perch were taken about the shelters,
both by night and during the day. The rock bass and probably
the small-mouthed bass were commoner about the shelters
during the day. The number of perch as well as pumnpkinseed
sunfish taken in the control areas was greater by nlght than
by day. The log perch was mors frequently taken at night in
both shelters and control areas than during the day.

An interesting result of this seining was the selning

of 2 trout-perch (Percopsis omlscomeycus), which was never

teken in the daytime. This observation confirms the results
of seinings in Douglas Leke in prior years, when trout-perch
were selned on the bare shoels by night but never by day.

As in previous years, it was only during the night seining
that any large (3% to 4 inch) common shiners {Notropls cornutus
frontaelis) and spot-talled shiners (jotropis h. hudsonius)
were taken. These shiners wore frejuently seined during the

daytime but at a much smaller size (averaging about 2 inches).l

The Velue of rertilizing Shelters
To learn whether fish would congrepate more heavily in
shelters that were fertilized, 2 burlap sacks full of barnyard

memire were added to Shelter 1, and one sack was added to each

1This observation may prove of some value to the fisherman
desiring these larger minnows for balt.



TABLE §

DIFFERENCIS IN FISH POPULATION BY NIGHT ARDL BY DAY ABROUT SHELTERS ANL IN

CONTROL ANFAS OF DOUGLAS LAKL

Fish per haul about

Fish per haul in

Shelters Control Areas
Specles Night Day Night Day
(3 hauls) (13 hauls) (2 hauls) (10 hauls)

Small-mouthed bass (Micropterus dolomieu) 2.7 5.0 2.5 2.7
Large-mouthed bass (Huro salmoides) .7 0.0 0.0 0.0
Rock bass (Ambloplites rupestris) 24.7 57.8 Qe 0.5
Pumpkinseeds (Lupcmotis gibbosus) Te7 7.4 3.5 0.4
Yellow perch (Ferca flavescens) 35.3 160.2 10.1 0.7
vhite sucker (Catostomus commersonnii) Oe3 1.2 0e0 1.3
Brown bullhead (Ameiurus nebulosus) 0.0 0.2 Ve 0.9
Sand shiner (Notropis deliciosus) /.0 1.0 Jdeb 0.1
Common shiner (Notropis cornutus) 4.3 0.8 0.0 0.0
Spot-talled shiner (lotropls hudsonius) 4.7 1.6 0.2 0.5
Blunt-nosed minnow (liyborhynehus notatus) 0,0 0.4 0.0 0.2
Iows darter (Poecilichthys exilis) 0.0 0.0 0.0 0.1
Johnny darter (Boleosoma nigrum) 0.3 0.5 0.0 0.9
Log perch (Percina caprodes) 4.3 1.0 0.9 0.4
Trout-perch (Percopsis omiscomaycus) 0.7 0.0 0.0 0.0

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

10, serving as controls, were not fertilized.

SUMARY OF FI8H TAKEN FEi SLINE LAUL L THE

FERTLLIZED ANL UnlbiQTlidik. SUELTERS

Fertilized Unfertilized

Specles hauls (18) hauls (16)
Small-mouthed bass (liicropterus dolomi 3.3 6.1
Large~mouthed bass (duro gg}moides 0.9 D44
Rock bass (Ambloplites rupestri 53.2 31.8
;umpkinage bupomotis gibboszus 9.1 5.6
Blueglill® (lielioperca machrochilirs) - .1
Yellow perch SPerca flavescens 18,8 1l.2
White sucker C?taatomus commerson?ii) 1.4 2.4
Erown bullhead (Amelurus nebulosus 1 -
Sand shiner (Hotropis deliciosus) o2 .8
Cormon shiner (Notropis cornutus) 1.2 «2
Spot~tailed shiner Zﬁotro is hudsonius) 3.5 9
Plunt-noged minnow (ﬁg%orgiﬁcﬁus netatus) - .3
Iowa darter (Poccilic s exills o1 -
Jokainy darter (Loleosomsa nigrum .; 3
Log peroh (Percina caprodes) 1.6 1.4
Trout-perch |(Percopsis omiscomeycus) .1 -
Total game fishes . . .+ .+ .« o . 85.3 5542
Total coerse fishes . .+ .« « .+ & 1.5 2.4
Total forag,e flShes . - . » . . 7.2 3.9

Grand total . . . . » . . 4.0 6105

1‘“1\1631113 are very scarce in Dou;las Lake.

From Table 6 1t mey be observed that more fish were taken
per seine haul from fertlilized shelters than from unfertilized
sheltera. Notatle examples are rock bass, pumpkinseeds, perch

and some forage fishes. Hore small-mouthed bass were taken in
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the unfertilized than in the fertilized ashelters, but the
numbers involved are too amell to werrant definite conclu—

sions.

Use of Shelters as a Fermanent Summer Habltat

By clipping the belvic fins from all fish of sufficient
slize, seined in the removal of the shelters and in the control
areas, on varlous dates in August, they were definitely
marked to determine to whst degree they were making use of the
brush shelters a8 a8 permenent summer habltat. On August 2, 4
and 6, the right pelvic fin was clipped, ani the marked fish
recovered during these days were merely sc recorded and re-
lessed. On Auguat 23, 24 end 25, the left pelvic fin was
clipped, whether or not the right pelvic fin had previocusly
been removed.

The tendency of the fish to remain about the shelters
was illustrasted on ths firast day when the fins were clipped.
Thirty-nine of the 160 fish seined at 1 P.¥. in Shelter 2
had been marked at 10 A.H. when seinsd from Shelter 1, and
17 of the 132 fish seinsd in Shelter 3 at 2:50 P.¥. had been
marked in the two other shelters or in control area B earlier

in the day.
TABLE 7

Table 7 gives date showlng the per cent of fiash taken
with fins clipped during August. only 7 of the 10 species of

fish taken from the brush shelters in Douglas Lake were



TABLE T
KINDS, NUMRER AND PTR CENT OF FISH WITI{ FINS CLIPPED, TAKEN

DURING AUCUST FROK 10 SHELTERS AWL 5 CONTROL AREAS

shelters Control Areas
Kind  |August 1937 | Humber|{& filsh|i of fisnh' |Number|g fishl|s of fish
fiah { not previously| flsh | not previously
taken | marked marked. teken |marked marked
Small- 2 33 85 15 6 100 -
mouthed 4 24 68 i2 19 95 s
bass 4] 14 79 21 22 &6 14
23 27 93 7 7 86 14
24 38 87 13 13 02 6
25 11 82 18 6 83 17
Rock bass 2 394 92 8 0
4 199 70 30 3 33 o7
6 247 44 56 0 - -
23 392 58 42 1 100 -
24 113 5% 45 2 100 -
25 79 51 49 3 33 o7
Pumpkin- 2 54 81 19 3 o7 33
seed 4 55 75 25 15 73 7
6 47 64 36 0 - -
23 59 92 8 o - o
24 21 62 38 2 100 -
25 14 100 0 3 67 33
Ferch 2 120 93 T
4 143 94 6 65 97 3
6 112 72 28 19 100 -
23 78 63 37 1 1300 -
24 20 50 50 99 97 3
25 15 47 53 14 36 14
Large— 2,4,6 13 100 0 - - -
mouthed 23,24,25 9 89 11 - - -
bassa
sucker 23,24.25 12 83 17 - - -
perch 23,24,25 19 90 10 - - -

10n1y fianh with 1 fin removed are given in this table. Ihirty-two
rock bass, 6 perch and 1 small-mouthed bass were taken with btoth pelvic
fins clipped.
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seined more than once. Of these, rock bass, yellow perch,
pumpkinseeds and small-mouthed bess seemed to prefer brush
shelters for a summer home, in the order mentioned. It may
also be noted that the percentage of marked perch and rock
bass taken incressed as more fins were clipped. This may
indicate, for these species at least, that these fish quite
definitely made the shelters thelr place of sbode during
the month of August.

The number of clipped fish seined in control areas is
small in comparison with those taken from shelters and 1is
hardly indicative of any results, with the possible exception
of the smmll-mouthed bass. It might be inferred that these
fish used the general area es well as the immediate vieinity
of ths shelteras.

The large number of perch teken in the control areas
was, to a certaln extent, a matter of happenstence, since
schools of smell perch were taken in several haula. It is
possible that these fish were migrating in the area at the
time the selning was dons.

ﬁepopulation:9f>a Shelter from which Fish
| had been Removed
On August 23, the complets caich from Shelter 1 was
preserved to determine to what extent this shelter, replaced
at once, would soon become repopulated, from deep water, bare

shoals or other shelters. The check (see Table 8) was made



two days later, when 83 fish were found to have taken up
thelr abode in or ahout the shelter.

TABLE 8
FISH POPULATION BY SPECLES IN A SHELTER BEFORE AND
AFTER REMUVAL OF FISH

August August

Specles 23 25

Small-mouthed bess (jilcropterus dolomieu) 3 4
Large-mouthed bass (Huro ssimoides) 1 2
Rock basa (Ambloplites yupestris) 140 50
Pumpkinseeds (Rupomotis gibbosus) 7 4
Yellow perch (Perca flavescens) 26 8
Cormmon shiner (Notropis cornutus) - 4
Spot-tailed shiner {Notropis hudsonius) 5 9
Johnny darter (Boleosoma nigrum) 1 2
Log perch (Percina caprodes) 3 -
Totals « « « « « o & o 166 83

on August 23, the total fish population was 186, and the
number varled from 113 to 247 on 3 previous seinings, on
August 2, 4 and 6. iore hass and fors;e fish were taken
on August 25 than on August 23, but the numbers on each

were too limited for definite concluslions. Rock bass and

perch out-numbered other game fishes in this shelter.

21
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Value of Improved Areas

From the date here presented perhaps one may conclude
that the yourg of game fish seek the protection of shelters
of the forage flshes, the blunt-nosed minnow shows a decided
preference for the shelters, Suckers were the largest fish
taken, ranging from 35 to 40 centimeters in length (14 to 16
inches), but the young of this fish also sought the protection
of the shelters.

This study merely indlcates the effectiveness of shelters
in concentrating fish in a given area in a lske. It has not
been determined to what extent brush shelters may increase
the fish population of an entire lake.

In connectlon with the protection of fish in shelters,
many problems may be presented. The effect of the induced
concentrations on food supply, stunting of growth, parasitiza-
tion and disesse are among questions in need of study.

It may be sup;0sed that brush shelters attract large
fish in search of smaller fish for food. The value of large
brush'aheltera, from the angler's point of view, in attracting
big fish to fishing grounda of moderate depth 18 belng investi-
gated on another lake In Michigan. The problem arises as to
whether such shelters render the catch of fish so easy as to

lead to overfishing and the depletion of the stock.
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