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This study of the movements of fish in Do~glaa Lake, Cheboygan 

County, l1ioh1gan is the outgrowth of other investigations carried 

out in the lake by the writer during two previous awmners. During 

the swmner of 1957, ten experimental bru,h shelters were inst&lled 

and studied at Grape~ine Point in Douglas Lake (aee map, Fig. 1), 

to determine to what extent fish of various species and sises would 

uae such devices as a warm weather habitat (Rodeheffer, 1939). In 

July and August of 1938 the same shelters were kept under continued 

observation to discover if the same species and size■ of fish would 

again be found using the structures, and to obtain t'urther eVidenoe 

on the differenoes in the fish population utilizing the artificial 

covers by day and by night (Rodehef'f'er, 1940). To ascertain how 

rapidly and to what extent shelters would become repopulated if all 

fish were removed, four more shelters were built and placed in 

North Fishtail Bay in July, 1938. 

These investir,ations by the writer during the summer 1eaaons 

of 1937 and 1938~ in the eastern end ot Douglas Lake ahowed that: 

..J.6ontribution from the Institute tor Fisheries Research of the 

ldichig1m Department of Conservation end the Biological Station ot 

the University of Michigan. 
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1''1g. 1. Douglas I.ice, ltl.chige.n, ah.owing points wb4tre fish nr• 

:marked and released in a 1tudy of their moT8Jll4mt1. 



' I 

I 

,-
' ' 

l. , .._ 
I 
\ 

\ 

, , 
f 

\, 

,, 
,. , 

,. ---,----- I 
I .... --, 

,. ' I I , 
I I \ 

I I \ 
I I I 
\ ' \ -., I 

,_, 

I 

' I 
I 
I 

' 
' ' I 
""' , \.,- ... 

DOUGLAS LAKE 
CHEBOYGAN COUNTY, MICHIGAN 

- - - - -0 Y2 !Mlle 

I 

I , , ' -, ,_... ' , 
, .... s.Ll.. 

AREA WHERE. 4 SHELTERS 
WERE PLACED IN IQ38.l "r----... 

I 

I ,. 

' I 

\ 
\ ... -....... 
' , ' ... ...,_.. '"" 

I 
\ 

' \ 
\ 

I 
\ - ' 

\ ' I ' '-
I 

I 
I 

®-'~) 
, I 

I I 

I / 
I I\\ 

\ 

\' 

FAIRY 
ISlfAND , , 

r 
I 

I 

• STARS INDICATE FYKE NET SETTINGS 
• CIRCLED NUMBERS INDICATE WHERE l'HE 

GIVEN NUMBERS Of' THESE SMALL MOUTH
ED BASS WERE RECAPTURED IN 193q_ 

• ARROW INDICATES WHERE SMALL MOUTHED 
LAKE MICHIGAN BASS WERE RELEASED IM 1939. 

,_ ~~ SHELTERS WERE , ,,. NORTH -,, 
'-,,..-,, Pl.ACED IN~/ F/SH7i4/L ~y 

\!.I '~------ I 

STONY 'I'·, ~-~ EAST PT,/ "Pl-.-
, I '- ~ ',_- / WHERE 

------
I / 

I 

,,.-' f'ISHTMEN 
~,, AT HOOK PT. 

/'W'" WERE RE-
, _ _,, LEASED IN 

r- 19~ ~ l939. ' , I 

' I , 

,/" BIG SHOAL 



-3-

1. If tiah shelters are installed on a practically barren 

1hoal, auoh devices will attract fiah (Rodehefter, 1939). 

2. There is a great diurnal fluctuation of fish populations 

within a given area {Rodeheffer, 1940). 

3 • As fish are removed from a part of a lake where proteotion 

ii offered others will repopulate such region• (Rodehetter, 1940) • 

Primarily in connection with the studies of the utilization 

of the brush shelters by fish, many g'1Jlle fish were marked at Grapevine 

Point in the swmner months of 1937 and 1938 and at Hook Point, North 

Fiahtail Bay in August, 1958. As the ma.in !'ocua of interest 1hifted 

to an analysis of fiah movt1menta, 1arking was oontinued at these 

locations and at other points in Douglas Lake in 1939. Small-mouthed 

bass transported trom Lake Michigan and planted in Douglas Lake were 

marked before their relee.ae. To add to the little that is known of 

the wanderings of game f iah 1n a lake, the data ou the dispersion of 

these marked fish aa determined by reoapturea are pre1ented in thi• 

pa.per. 

A better knowledge or the moTemellta ot fish 1s one or the major 

problems that oonfronts the fisherman and the aoientiet. "Where are 

the tlsh today'fn is a stook phrase of the sportsman and even the moat 

experienced angler will excuse a poor day'• fishing by saying that 

the fish have le~ his favorite £ishing bed. 

The practical fisheries manager is especially oonoerned with 

the distribution of tiah. Should filh be planted at one convenient 

apot, or would the added expense of stocking fish at several point• 

on a lake be justified? Ia it possible that the aam.e condition 

exieta in our lalcea that is found in the deir oountry-etarring tieh 
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in one part of' a lake and an abundance of food in another? llill some 

1eotione be over tished while others are not fished at allf Does 

the installation of artifioia.l covers make the taking of tieh 10 

easy as to deplete the stook? These a.re only a fn of the question• 

that may be more adequately annered by a knowledge or the actiona 

of fish. 

To the 1'1.aheriea biologist• information on the ahi:f'ting looation 

of fish 1a eaaential in life history and :migration studies. What 

place~ are sought out for breeding by different apeoi••• and do they 

vie with each other for spawning grounds? Do they seek feeding 

areas where the young oi certain 1peo1es congregate? 

SOJ18 insight into the 110vements of fish :may ~ of value to 

general biologists and to specialists in fields other thsn fisheries 

research. In his study of the ecology of any organism. the biologbt 

will be aided by knowing where all f'isl1 , re to be found at di!'f'erent 

tiJnea in a body of ,rater. The possibility of racial segregation or 

even differentiation within a lake is another general problem in 

whioh auoh knowledge 11 o:f prime importance. The limnologiat, too, 

may find that this information will throw new light on the varioua 

biological aspects 0£ hia studies, such as those on productivity. 

Aclcnowledgaenta 

The writer a.gain wi1hes to express appreciation to Dr. A. S. 

Buzard, Director or the Inatitute f?~ Fieh~riea Reaearoh,tor 

asaistanoe in planning this work, and to Dr. George R. La Uue, 

Director of the Biological Station, for suggestions and equi:paent. 

Aa in former yeare,I owe a great debt to Dr. Carl L. Hubbo tor 

guidance in this investigation an.d help in the preparation ot the 
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report. Thanks to the officials of the )fiohigan Ste.te C1vilitm 

ConserT&.tion Corps, labor was again furnished by solooted enrollee■ • 

Methods of Marking Fish 

1. FIN CLIPPING.- The palvic fins and pectoral fins were 

clipped on oertain fish. Reimovins different fins :made it possible 

to diatinotivsly designate the fish of different locations. Regen• 

ere.tion o.f the clipped f'inr; was prevented by removing them at the 

ba1e with a pair of curved manicure soiasors. 

2. JAW TAGGIBG.- Numbered :metal jaw taga (Shetter, 1936) were 

placed on the D8Ddible maxillary or pre:ma:xille.ry. This method permits 

the tracing of the movements of individual fish. 

3. SILVE .. 'R. WIRE.- Fine silver wire was twisted arou."ld the right 

or lef't mandible of e. lbdted number ot fish. The specimen. was 

grasped in the left hand and held against the body. After a pieoe 

of fine silver wire, cut to the proper length, had been inserted 

around the :mandible, the ends were securely held, olose to the fim'• 

jB.11' • by the thumb and toretinger of the lef't hand• so that a loo•• 

loop was formed as the end• were twisted together by tagging plier■ 

in the right hand. The ends were then bent back against the twisted 

part of the wire to prevet catching on the net or other objeota. 

Rook baas (Ambloplites rupestria), pumpkinseeda (Lepomis gibbo1u■) 

and yellow perch (Perea flaveacena) were marked by all three :methods. 

Small-mouthed baas (Hioro_pterus ~• dolomieu) and large-mouthed basa 

(Buro salmoidea) were fin-clipped in 1937 and tagged with metal jaw 

tags in 1938 and l9S9. Northern pike (Eao:x luciui, were tagged with 

metal jaw taga. 
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Methods Used to Recapture Marked Fi1h 

Several different methods were used to get returns on •rked fiah 

in Douglas Lake a 

1. A 140-foot bag seine, made of ¼,.inch meah in the bag, of 3/8-

inoh :mesh next to the bag and of 7/8-inch mesh at the ends of the 

wings, wa:s used for all seining. For deep shelters and weed beda a 

piece of net 6 x 80 feet was attached to the top of the center aeotion 

of the seine to permit effective work in deeper water. 

2. Posters were placed around the lake at the various resort 

centers asking fishermen to report any Derked filh. 

3. Two :f'yke neta, the property of the Biological Stc.tion, were 

u•ed to catch fish on several drop...offs a,ray from shore. 

Experiments at Grapevine Point 

In 193'1 ten experi.Jnen.tal fish shelters were bailt and placed on 

the shoal of Douglas Lake between Grapevine Point and the Un1veraity 

of Michigan B1ol~gical Station boat hcuae (See Fig. l). A description 

of the area e.nd of these constructions are given in a f'orar paper 

(Rodeheffer, 1939). The first bru,h pile oalled shelter l waa placed 

just south of the little bay formed by Grapevine Point in about 6 teet 

of water. All other oonatructions, located on the six-toot contour 

were nwabered oonaecutively to the southward. They were ■et e.ppro:d

mately 80 feet apart except where control areas were des1€,J18.ted. 

Here the distance between the installations was about 180 feet. Control 

areas established between eheltors 2 and 3, 4 an<l 6, 6 and 7, 8 and 9, 

and aouth of shelter 10 were sections aiailar to the locaticma where 

fi1h protections were installed. This arrangement separated shelters 

l and 10 by approximately 1100 teet • The devices were constructed aad 
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placed ao they could be removed to determine to what extent they were 

used by fish and the size and species of game fish found in them. 

Refore the brush piles were removed the 140-toot bag seine waa laid 

around them in the form of a eemicirole. '.1hen the shelters were 

pulled shoreward tho net was oe.retully drawn along behind, catohing the 

fish in or near the artificie.l covere. The captured fish were identified, 

checked for previous ma.rkint a, r.~asuretl f:lll<l r6leased. 

In 1937, to discover if fish used the brush devices ae a eu:aaer 

habitat, the pelvic fine were clipped m1 all £alll8 fish be:f'ore they were 

freed. On August 2, 4:, and 6, tha ric;ht pelvic fin Wa.Ll removed on all 

captured g9JIIB fish. The left pelvic fin wan clippod on the fish seined 

on August 23, 24, and. 25. Fi sh that were recaptured on Aut-ust 2, -4, and 

5 -were reoorded as marked, then ret-.:trned to the lake. When any fiah 

with the righi:; pelvio fin missing was retaken on Aug-..1st 23, 24, and 26 
I 

the le~ pelvic was alao excised. Fish oaught with both pelvic fina 

clipped were so recorded e.nd set free• Table l present a the data ot 

the speoies and nUlllbers or fiah with one or both pelvio fins removed. 

In 1910 t he same sheHers were a.gain pulled from the water and the tiah 

eounted, identified, checked for marking•, end measured. On July 12 

and 13 shelters 1, 2, and 10 were tru:en out and all game fish of 

sufficient sbe were tagged with metal jaw tags. Thirty-eight small

mouthed bass taken from all ten shelters and in tour control areas 

between July 12 to August 2d were tagged. 

To economize on time and tags in 1938, it was deoided to clip the 

pectoral fins on all game fish except nall-mouthed baas, large-aouthed 

bus, al'ld northern pike, at shelters 1, 4, and 10 at Grapevine Point. 

Following Jul:, 13, all rock baes, yellOft' peroh, and pu.,upkinseeds taken 

1n the net, had the right pectoral fin removed at shelte~ 1, the lett 
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pectoral at mhelter 10 and both pectorals at shelter 4. J..11 fish ta.Med 

or tin-clipped in 1938 wero returned to the water at the ahelter after 

it had been replaoed. The number 'lnd speoies of fish ?lVll"ked by the 

different methods in 1930 "'· re given in Table 1. 

I.n 1939 all bass and northern pike 't'Tore a.gain tag~ed. On shelter l 

the r~g:.ht mandible of rock bass, yellow porch, roid pum.pldnaeede of 

sufficient aize 'W'.!.e m.e.~ked ,nth silver wiro. Fish from shelter 10 

were "¥r1red on the le:f't me.llclible. At shelter 4 a.11 fish were tagged 

with tieta.l jmr ·bt>.1_~s. Tc.blE" 1 ~\lso det !:!.lls tho . number and species of 

fiuh mrked in 1939. 

Recaptures of l!arlood Fish at Grapevine Point 

Marking the fish oaur.,ht at Grapevine Foint me.de it possible to 

keep a record of the munber of fish the.t were recaptured in 193? • 1938 • 

end 1939. Fish were retaken 

1. With :pelvic f~.ns missing, tieh marked 1n 193'7 1 

2. With JRBtal jaw tag, or pector-il firui clipped, tiah marked 1938 • 

3. With metal jaw tags or wired ja.wu fish :marked in 19~9 • 

Table l gives tho percentag~ of the fish recaptured each year, 

according to the different marking dovices. The poroentag;o ot recovery 

tor fin clipped and wired fish has probably be~n increased by r•aaon 

of the :tact that sOJll8 f bh were netted JDOre than once. For the tagged 

fish. which were marked 10 as to be individually identified, it waa 

.found that of the fish tagged in 1938 at Grapevine Pe int• one rook bu• 

was retaken twice, two perch were reoaugh·l; twice, the one sunfish and 

the ono northern pike wsre hoth taken a second time, and five of the 

a:ma.ll-J11outhad bass were twioe recovered, in 1938. Of tho :r-ook baa■ 
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TABLE I 

IUllBER OF 1'' ISH BY SPECIES THAT WERE MARKED BY DIFFERKlfI' MARKING J.lli""l' l:IODS AT GRAPEVIME POINT, DOUGLAS 
LAXE, MICHIGAN, AfID FERCBlJTAG1:: Rb'TAKDlI (ALL AT GRAPl-;vnrJ ronrr ), IN 1937, 1938, .AM) 1939 

Tu percentage figurea on recoverie& are based on all fish recaptured, whether retak-m onoe or 
:more than onoe, because many of the filh were not marked eo as to be individually reoopi&able, and 
beoauae the recaptured fieh were releaaed alive. 

S•ll- Large-
It• Rook Tellcnr Pumpkin- mouthed JDOllthed Northern All 

Bu• Peroh •eed• BaH Baaa Pia Speo1H 

:luaber Jlal"ked August 2 to 26, 191T 
by clipping one or both pelvic tiu 1120 861 282 210 22 ••• U'IT 

Reooveri•• in l9ST n.- 16 •• 21 •• u .• , .• ••• 2, •• 
ReooTeri•• in· 1918 ia •• , .• 1.8% ••• ••• ••• a.2% 
Reooverie1 in l9J9 '·'" 0.3" ••• • •• ••• ••• · 2 •• 

?luaber aarked July 12 to Aagu1t 28, 
1918 by clipping one or both 
peotoral t1.u 1582 &86 96 ••• ••• • •• 1W 

RecoveriH 1918 15.1!( la.I,( a.I;( ••• ••• ••• 13.1" 
Reooveriea 1919 16.2% 2.-,,; 1.1" ••• ••• • •• a.9'C 

lluaber mu-keel Jul7 12 to .Augu.at 26, 
1938 with mmbered jaw tage 186 13' 17 S8 ••• l 178 

ReooTeriee in 1918 lS.OJ' u.~ 11 •• ,1 •• ••• 200.o,C 16.-
ReooveriH in 1939 !.8% ••• ••• • •• ••• • •• 1.9% 

luaber marked July U to Auguat 16, 
1919 by 11lver wire 13' 16 M ••• ••• ••• 2" 

Reoonrie■ in l9a9 ,z.a;e 6.8% 2.9% ••• ••• • •• 25 •• 

Number aarked July 11 to .Auguet 16, 
1919 with nmabered jaw tag• '/1 66 61 20 6 l 21& 

Ree0Terie1 in l9a9 so.1" a.o,< 6.9% ao.°" 33.o,C ••• 22.9" 

Total nuaber -.rue. by all llllthoda 
191T, 1918, aJ2d 1989 1292 1508 4r69 288 18 2 •HT 

RffOTeriH 1n .... year si •• u..°" 16.~ 19.-C 10.~ 100.J' 2a.l:( 
lieeoveriH 1D Hoond )'Mr.-, 13.3,C 2.9% 1 •• ••• ••• ••• , .• 
Reconr1H 1D third year&' ••• o.a,c . .. ' ••• ••• • •• , .• 
~ percentage ot -.rked t11h then pot811tially aTt.1lable for reoapture. 

1 
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tagged in 1938, three wre again secured in 1939 and one of these wo.e 

reoorded :five tials. 0£ the fish individually tagged in 1939J six 

rock be.es we:-e recovered twice and five ·were oaugh't thriae. lfone of 

tho fish of the other specios ta~ed were ra ... ecined more th9n once at 

Grapevine Point. fa l9o7 arul 193g e. high percf!?Ibage of rotakes is 

indioc.ted of the fish that ,vere ta.i::~~cl th~ s ame yeu. Table l eholra 

a declining mmber te..ka!l :ln 193f\ v.na 19~9 o-f' these marked in 19~'7. A 

s:mallor peroentae:e of the i'ish tagg8d i n 1938 was retak$n in 1938, 

with an unexplained ino .. ·eMe i n 1939 in ·cha numbo1• ol rook bna ,~ 

rsov..ptured. There :ts also sorn.e dif-f erence in the pel'"oentaga of re

netted fish tho.t were tag;;od and fin-clipped un<l marked mth silver 

wire. The ntUiUJer of returns by each mrldng method is• however, 

probably too aall to warrant any conclusions as to which prooedure 

may be the moat s1tisfactory. 

The »ovnen:h of F'ieh at Grapevine Point 

Taging and tin-clipping in 1958 •end 1939 at Grapevine Point made 

it poaeible to traoe the movements of fi1h between ahelte.ra during 

the tlro suaners. Table II apeoif'iea • tor tish whioh were retaken, 

how 111.r they bad wandered from the point of or,.ginal oapture { or trca 

the poillt of last capture; tor the f'ilJh tagged tor 1Dd1~idual recogni

tion) during the first and r.eeond year. It thus includes reoorda tor 

tiah which are kncnm to have been netted a .m.mber or time-a. An 

exaggerat.ed ~ou:rrt of tre.velinf; may be indicated since it !a poa&ible 

t:r.at eome fish not individuall~,e lllt'.r lced Sffl\ll' to a.nother shelter. mek1ng 

that oover e. pernianent habitat at which they may have been taken 

several tbles. For eaoh suoh recapture the :motion would be record•d 

as 1'rcm1 the shelter where the fi~h bad first been :marked and released. 
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The ID8Ximwn number (5) of changes noted for a single fieh were Jllflde by 

a rook bass which was tagged at shelter 2 on July 13, 1938 although it 

was not re-seined in 1938. In 1939 it was caught at shelter 2 on 

July 19 (and therefore recorded as not having traveled). On July 28 

it was te.ken on shelter 4, an indicated travel of 260 teet. On Auguet 

2 the same fish was recovered at shelter 2, eo that the same distance 

was listed. On August t it wa.a seined at shelter 4, arter another 

known shift of 260 feet. On August 16 the fish was age.in oa.u.ght at 

shelter l (a recorded dispersal of 340 feet). The 8\Ul1 of the known 

movements of this rock baH was 1120 feet, but all of' the baok am 

forth roudng ao far e.1 known was within a distance of MO teet. 

Table II indicates that the meanderings of fish are quite limited within 

a given area. The larger number of fish were foUJJd to remain near the 

place of original capture. Rook bass shc,,r the greatest tendency to 

stay at (or to return to) the same refuge the second year. Yellow 

perch, usually considered a free ewi:mming fieh eeem to live near the 

shelter where first captured, the first year. The few retaken in the 

area the second awm:ner 118.Y merely indicate random nimm1ng. Small-mouthed 

base, although :me.rked in small numbers, eho'lred restricted travel in one 

season with no indications of a return to the eame region the aecond 

year. Pumpkinseede, large-mouthed baaa,and northern pike were ao fn 

in number that conclusions regarding their wanderings are not warra.nted. 

It is most striking that not a 11.ngle fish of the 4667 marked at 

Grapevine Point from 1937 to 1939 was recovered at any other point in 

the lake. Returns from aports:men fishing in other parts of Douglu Lake 

might not have been expected, as there is little angling here tor pan 

tish, but a large amount of collecting was done around the eaetern pwt 
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TABLE II 

JIIOVEMEITS OF JI.ARY.ED G.AKE FISHES il GRAPEVIRE POINT• DOUGLAS LAKE• MICHIGAN• AS 
DETERlUNED BY Tm: DISTJ~NC:'.; I~ FF.ET BF.T"l,'!J!;filT POINTS OP CAPl'URE AND OF R.F.CAPI'URE 

For fish not ind1Vidually m~.rkod it m.s neettssary to auume that the •vemcrt 
wa1 always trom the point of original oapture and mark!ag. Thi• circumstanoe may 
have exaggerated the indicated amount of wandering. 

S~oi••• Year of Recaptures Known Diate.nce Traffled 1n Feet 

(aad Buaber ot Reooru) 
,so 600 780 l°'O 
or or or 01" 

0 80 170 260 MO 620 690 860 1120 

Rook Bue 
Fir at year ( 206 ) 106 ~o l 10 27 13 7 12 l 
Second year (101) 46 14 ••• 10 10 10 1 3 1 

Perch 
Fir1t year (98) 39 S2 1 3 6 1 4: ~ 4 
Second year (15) 13 2 ••• • •• • • • • • • ••• • •• • •• 

Pmapkinaeed 
Firet year (12) 1 4, l I 2 2 2 ••• • •• • •• 
Second year {l) ••• ••• • •• 1 • •• ••• • •• • •• • •• 

Small-mouthed Bae• 
F'ir■t year ( 2,) ' 9 • 2 3 2 ••• • •• • •• 
Second year( ••• ) • • • ••• ••• • •• • •• . ... • • • • • • • •• 

Large-mouthed Bus 
Firet year (2) ••• 2 • •• ••• • •• • •• • • • • • • • •• 
Second year ( •• ,. ) ••• • •• ••• • •• . .. . • •• • •• ••• • •• 

Northern Pike 
1''1rat year (2) 2 ••• • •• . ". • •• • •• ••• • •• • •• 
Second year( ••• ) ••• ••• ••• • •• • •• • •• ••• • •• • •• 

All Speoie1 
Firet year (Mf.) 151 .,., lS 17 18 18 ll 14 5 
Second year (117) 59 16 0 11 10 10 1 3 1 
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of the lake not only by the writer but also by other workers at the 

Biological Station, all of whom were looking tor the marked tish. At 

Grapevine Point 1051 recaptures were recorded during the year ot 

:marking 320 during the following year and 60 during the third year. 
I I 

It can only be gueased what happened to the marked fish that were 

never re-netted. The rate of mortality among marked fish is not 

known but only 7 marked rock be.as and 3 marked perch were found dead 

durini~ the three years despite the tact that the bee.oh around South 

Fishtail Bay was repeatedly traversed during all three summers. In 

1939 a daily check was made of the entire shore trom Grapevine Poillt 

to Pine Point (Fig. 1). 

No doubt many fish including perhaps soae which had been marked 

were eaten by gulls. 

Experiments at North Fishtail Bay 

To gather JnOre information regarding the movements of fish, four 

additional brush shelters were constructed and placed in Douglas Lake 

just north of Hook Point in North :nshtail Bay in July of 1938 

(Rodeheffer, 1940). These shelters were removed and the fish oaught 

at intervals between August 3 and 22, 1938• and between July 20 and 

August 9, 1939. To determine how rapidly and to what extent such 

ahelters beooae repopulated.all fish netted from theae atruotures were 

carried a straight line dietance of about 0.6 mile aorose North 

Fishtail Bay, to be released in the small sheltered oove which lies 

to the east of East Point (Fig. l). All game fish of sufficient si&e 

were tagged with metal jaw tag■ before being set tree to aee if any 

would return to the artifioial covers. These operations aleo proTided. 
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a turther means of cheoking on the JDOTe:menta ot tiah -.rked at Grape"fine 

Point and of those liberated at Eaet Point. There were fn return• 

trom the fish that were tagged at Hook Point and put baok into the 

water at East Point• but the few taken at Tarious location.a (as 

epecitied in Table III) suggest that these fish reaoted aiailarly to 

planted fish• 1n moving around samewhat at random. The fact that 

most of the recoveries were of rock baas. from the shelters at Hook Point. 

may be explained by the preference of rock bass tor brush eheltere 

(Rodeheffer. 1938, 1939). As indicating the limited natural movements 

ot :f'bh in the lake it may be again pointed out that nineteen seine , 
hauls in 1938 and ten hauls in 1939 with a 140-toot eeine tram shelters 

and control areas at Hook Point tailed to capture any of the 4657 

marked fiah relea1ed at Grapevine Point in 1937. 1938, and 1939. 

The return of ~ish from East Point to Hook Point might be regarded 

as evidence of homing behavior. but no such conclusion is warranted 

by the fact• at ba..1td. Hook Point forms a natural trap and was a 

favorable and well~populated fish habitat even before the brush shelter■ 

were installed. 

other Attempted Reo~veriea 

InTestigations in 1937 am 1938 showed a lbnited movement ot ti.sh 

in Douglas Lake. In attempting to determine how restrioted the 

wandering 1• (and also to diaoover if fish of different sises inhabit 

ahelters at different depths). t\vo ladder-shaped shelters (Hubba and 

Eaohmeyer • 1939 s 74-80 • figs. 16-19) were made and placed in 5 teet 

of water. and two at a depth of 10 f'eet. Theee were installed in 1939. 

just eaat of Sedge Point• at a location distant 1n a straight line 
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TA.BU: III 

DOD MOVEMENTS OF FISH CAPTURED ilD TAGGED AT BOOK POil'l', DOUGLAS LAKE, JHCHIGAN 
AND Rf!:Ll;..43:K!.> .Al' I:;J\ST rOillI' (SE:!!: nP, FIG. l) 

Reooveri•• ara indioated for the severu points in Douglaa Lake where oolleotiona were -4• 
in the giTen year. 

s-.11- Large-
Ita Rock Yella11 Pam:pld.n- JtOUthecl mouthed Northern All 

Bau Peroh seecle BaH ll&H Pike Specie• 

Jfuaber tagged in 1918 206 180 10 20 6 i Uli 
Jleoowrie• in 1933 

Book Point 16 $ 0 l 0 0 10 
Grapn1De Point 0 0 0 0 0 0 0 
P1ne PoiAt l 0 0 0 0 0 1 

Reoowri•• in 1939 
Book Point 10 1 0 0 0 0 ll 
Sedge Point 0 0 0 0 0 0 0 
Pine Point 0 0 0 0 0 0 0 
South d.rop,-ott, Big Shoal 0 0 0 0 0 0 0 
Eut droJ>-Ott, South 

Fbbtail Bay 0 0 0 0 0 0 0 
Grapnine Point 1 0 0 0 0 0 1 

lfaber tagged in 1919 116 98 ,, 9 I z IOI 
Reoeveri•• 1n 1939 :I Book Point 1 1 0 0 0 6 

Se4ge Point 

I 
0 0 0 0 0 2 

P1M Point 0 0 0 1 0 0 1 
Soath d.rop,-ott, Big Shoal 0 0 0 0 0 0 0 
Eut drop,-otf' South 

Filhtail Bay 0 0 0 0 0 0 0 
GrapntM Point 0 0 0 0 0 0 0 

Total mmber tagged 1n 1938 and lH! HO 268 14', 29 11 6 168 

Total nuaber reoaptured in 1938 Nld 
1939 M 6 1 2 0 0 a 

I 
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approximately o.6 mile from the shelters at Hook Point and about l mile 

i"rom the Grapevine Point constructions. Theee new shelters were 

removed 20 time, control areaa were seined 5 timea and weed beds 

west of the shelters were seined 9 times, between July 26 and August 17, 

1939. For the ahelters at a 10-foot depth and the weed beds, a 6 x 80-

foot aection of seine was fa1tened to the top of the middle aeotion 

of tho 140-toot seine used in all seining operations. At Sedge Point 

12 large rook bus were tagged, of which 4 were retaken, 15 amall

mouthed baas were tagged end 7 of these were re-netted, 7 large-mouthed 

baas and 6 northern pike were taken from the weed beds along the 

drop-off just west of the shelter. Four of the large-mouthed ba1s and 

l pike were recaptured in the same weed beds. None of the fish tagged 

at Sedge Point were aeined again at any other location, nor were any 

of the fish marked at Grapevine Point caught at Sedge Point. 01.' the 

fish set free at East Point only two rook bus were recovered at 

Sedge Point (one was taken a second time). 

The weed beds along the drop-of f where the Big Shoal and the deep 

water of South Fishtail Bay meet (1ee map, Fig. 1) was chosen as 

another spot for the attempted reoapture of some of the narked fish. 

Thie area lies in a straight line distance roughly 0.5 mile from the 

Grapevine Point shelters, about 1.2 miles from the Sedge Point aeining 

grounds and about 1.6 miles from the Hook Point 1natallationa. Jt'our 

seine hauls with the 140-toot bag seine, to which the 6 x 80-toot 

section of aeine had been fastened, did not take any marked fish, 

although a total of 649 of the species marked in Douglas Lake were oaught. 

In a further effort to aecure marked fish, tyke nets were set in 

1everal places, ae 1pecitied below, between July 28 and Auguat 17, 1939. 
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Twelve small-mouthed baas caught in the fyke nets were tagged and let 

go. One of these bass, tagged and liberated about 200 feet east of 

the Point of the Big Shoal, was later recaptured 1n a fyke net about 

O .2 m.Ue further east along the south drop-off' ot the Big Shoal• A 

small-mouthed baas released at Bast Point was later found in a tyke 

net a1; Pine Point. Eight large rook bass and eleven large pumpkin• 

&eeds were tagged and returned to the lake at the fyke net settings, 

but none of these were retaken. No other marked fish were taken 1n 

the tyke nets. 

The Movements of Planted Small-Mouthed Bu• in Douglas Lake 

On June 27, July 13 and 24, 1939, a total of 271 amall-aouthed 

baaa of almost the legal siae of 10 inches or larger, were received 

from Lake Michigan and released at the boat dook of the BiQlogioal 

Station~ after they had been measured and weighed and acale sample• 

had been taken. The shore from Grapevine Point to Pine Point wae 

checked every morning for dead fish (8.6 per cent of the planted 

bass were found dead during the first 9 days after planting). Poatere 

were placed at the various resorts on the lake asking fishermen to 

report any tagged fish caught. Three per cent or the planted fish 

were recaptured with nets and 6.3 per cent were caught and reported 

by fishermen between July 16 and September 1, 1939. The 8 fish 

recovered with nete were all taken a.round the shelters at Grapevine 

Point. 'rhe 17 amall-moutha taken with hook and line were :folmd 1n 

different parts of the lake, as indicated by the .number• enclosed in 

small circles on the map (Fig. 1). Two fish were hooked at the tip 

of Fairy Island, l 1n the bay near Bryant's, lat Stony Point, 3 at 

Pine Point, 2 along the south •ide of the Big Shoal, 1 on the drop.ott 
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of the depreuion in South t'ishtail Bay• approxilllately o.4. mile east 

of the Biological Station,and 7 in the weed beds on the drop-off at 

the Biologioal Station boathouse. The number of planted small-mouthed 

baas retaken is too ema.11 to justify very definite oonoluaions, but 

even this limited information seems to indicate that planted fish do 

more roaming then the native fish. 

Disouaaion and Summary 

The results of three sUl!llllers ' work at Douglas Lake quite definitely 

indicate that there is little movement of the native game fish troa one 

part of the lalce to another. or all the f' ish marked at several locations 

in Douglas Lake and loosed at the point of capture none were retaken 

in distant parts of the lalce. Reoaptures were :made only in the near 

'Vicinity of original capture fl1li'l release. 

l lany g&Jlle fish {4557) were marked for three oonseeutive years at 

Grapevine Point but none were caught again at any other location. 

Seining operations were performed at several places, located o.6 ot a 

mile to 1.6 miles in a straight line from Grapevine Point. A limited 

number (,o) of f'ieh were ta.gged and freed at Sedge Point in 1939. All 

recoveries (16) of these marked fish were me.de in the vicinity of 

Sedge Point. 

Fyke net settings. the nearest of whiohwas only about 800 feet 

from the Grapevine Point shelters on the south drop-of'f' of the Big 

Shoal did not talce e:n.y marked fish from Grapevine Point. weed bed 

aeininga along the southeast shore of South Fishtail bay failed to 
.f. 

bring in any :marked fish. 

In the work at Hook Point in 1938 and 1939 no :marked fish were 

netted from any other place of relea••• exoept a fn tiah whioh had 

been oaught at Hook Point but liberated near ~ast Point. 
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In 1938 and 1939 poeters were placed around Douglae Lake aaking 

ti■hermen to report the catching of any •rked fish. Only two rook 

baa• were reported• both of which were tagged in 1938 at Book Point 

and released at Eaat Point. One was caught at Pine Point 1n 1938 

the other wa■ aeoured at the shelters at Hook Point in July• 1939 • 

The paucity of theae returna may be explained in part by the tact 

that little fishing is done tor rock bass. yellow perch or pumpkinseeda 

1n Douglaa Lake. 

This eTidence bring• out rather conclusively the tact that there 

1• little movement of marked native tieh in the eastern end of 

Douglas Lake when such tish ar• releaaed at the point ot firat oaptur,. 

They do not aeem to migrate to new locations that ofter similar 

habitats. One tactor that may tend to inhibit euoh di1aemination 1• 

the taot that the Big Shoal almost separates Horth Fishtail Bay troa 

South lriahtail Bay. The water over the greater part of the Big Shoal 

ii shallow (5 feet or leas in depth) and almost dnoid or oowr; am 

the ahoal is aurrounded on 3 sidea by deep water with rather steep 

drop-oft• which may tend to retard r ish fram n1Jllming aero•• the wide• 

open shoal. The deep waters of the lake may also act u barriers to 

the free dispersion of fish. 

Recaptures of the marked fish at Grapevine Point indicate a 

rest rioted movement even within a short distance alOJ1g one shore. 

The evidence t~t fish wander little 1n Douglas Lake is 1n line with 

the tact th:lt the 1'iehin~ boata o,;ngregate 1n certain tavored apote. 

which are known to the looal guides 'Who make a buaineu of taking 

eportaunen to good fishing ground.a. Some locations are known aa bus 

fishing grounds. othera as pike ground•• Indications are that tiah 
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congregate in theae particular placea year a1'ter year dnoe these 

guides use them every aeaaon. 'fhey are nry particular to get on 

the exact spot, tor they claim that a difference of a tn boat 

lengtha will e.ff'ect the tiahing. Of' course the abundanoe ot fish 

on certain fishing ground• may be duo mo7'e to the attrao·tiveneee ot 

the habitat to the fish than to their restricted movaente. 

That the fish populations are localized in Douglae Lake ie 

1upported by observations made in 1921 by Dr. Carl L. Hubbs and 

Dr. Charles w. Creaser, who round evidence that the peroh in the 

northweetern part of the lake are of the type occurring in Beasy 

Creek and Lenoaator Lake of which it is the outlet, rather than the 

type occupying other pnrte '>f Douglas Lake (personal communication). 

Investigations by Dr. Frw: E. Eggleton present further evidence 

that there are distinct pi rch population• in Douglas Lake (personal 

communication). 

There is other eTidenoe that Douglas Lake is not a aimple 

unit. Limnologieal investigations (Welch, 1927, am Weloh and Eggleton, 

1932 and 1935) disclose that the six major submerged depressions in 

the main basin of Douglas Lake aot as independent lakes. eaoh with 

its own physical, chemioal and biological charaoteristica. 

The capture at Sedge Point, Grapevine Point and Pine Point ot 

tilh that had been seined at Hook Point and returned to the water at 

East Point suggeats the deduction that native tiah 11b.ich a.re taken 

from the place of capture and planted in another part o:f a lake do 

:move trom the point of release to other places in the lake. 
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RAtcovarie a at munerous points in Douglas Lake of planted 

■mall-mouthed baas indicate that suoh fish wander more than native 

.filh. 'fhe stooked baas aeem to move around in the lake almoat at 

randOJ11 but appare?Itly aeek some shelter, since all recapture, were 

made either at the brush oon,-truotions cir in weed bsda. 
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