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INTRODUCTION 

!hi• atuq of the ae"f'8Dlenta of northern. pike in Boughton Lake and. 

the Muskegon Ili:nr (Roscommon County, Miohigan) is an outgrowth of a.n ex

tensive investigation on the life history and habits ot this species which 

was begun in 1937. The first inwatigationa were conducted in fish hatch

ery ponds. From 1939 on, most of our research was undertaken at Roughton 

Lake. which is one of the best pike lak:ea in Michigan. Observations at 

Houghton Lake were ade on the spawning migration of adults, the return 

to the lake of young and adults tram. the apa1lllil:lg area, the apa11lling 

habits, feeding habit•• the growth of young and adults, and their move

MD.ta. The ~•aulta of these inveatigationa have already been assembled 

in part in sneral published papers (Ce.rbine, 1942, 1944, 1945; C&rbine 

and Shetter, 1946). 

Many northern pike were tagged at Boughton Lake s.nd the Muskegon 

River in connection with the studies on the spa1'11ing migration in 1939, 

1940 and 1942. At the time of tagging it was believed that recoveries of 
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the■e marked tiah would. a4d. to the little that 1• lmown ot 'the wanderings 

and dieperaion ot the northern pike. The fillheriee biologiat ia intv

eated in the 1110TtJ1Umta and dia'tribution of Ilo.-thern pike, eapeoially in 

hearll7 tiahed lakes auoh aa Boughton, and thia nud7 may annv aoae ot 

the tollori.Dg queationa1 (1) llhat ia the faTOrite habitat ot the north

ern piket (2) la there a poa■ibility that raoial segregation or differ

entiation oaev■ among the northern pike in a large leka with wi4el7 

di■pereed 8UJmD.ff habitat• ot a suitable oharaoterf (;) What plao•11 e.re 

1ought out for breeclillg by the northern pik• that inhabit ftl"ioue parta 

ot Boughton Lake? (4) Do .northern pike seek out the 8Ule •pawning area 

ea.oh y-eart (5) Do young northern pike exhibit a tend.ency to ret\U"ll to 

the parent spawning area? (6) Bow long will tag■ raain on .t'iahf (7) Are 

growth data pro'ri.ded by angler• aoouraiie enough to be utetul when. obtain.e4 

on large t1aht 

Roughton take i• the largeet inland lake in Miehigan and. h&a an area 

ot 20.040 aorea and a •xiavm depth of 20 t•et (Pig. l). Scnren etreame 

plua many drainage ditches tlow into the lake. FAloh of theae, a• nll aa 

the outlet •tream, the M.uekegon Rinr, aupports a pike run nery year. 

There 18 also aome low. namp land bordering the lake shore that may be 

ued for 1pawning, eapeoially during periec1s ot high watw leTOl. 

Moat ot our effort, at Boughton lab were confined. to th4t clraiD&ge 

clitohea that flow into the Borth Bayot Boughton Lake at Peteraoa'• Resort 

(J'ig. 1). Th••• ditches dl"ain the marshes bordering the roads that lead 

north• aouth and west ham Peterecn'•• Two-fty ti■h weirs were operated 

in the ditches in 1939 and 1940 tram the time that the northern pike 

•tarted their upetream migration until 'the ditches dried up in the •um

mer (Carbine, 19l,a2). In 1942 a weir wae operated from. the time the pike 
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atal"ted. their upetream migration until about one-third ot the 1pawnff1 

had returned. to the lake. All adult pike taken in the 1reira were jaw. 

tagged at the time ot their upetream migration. 1n 19LIO and 19!&2 and at 

the tiM ot their down.aveu (return to the lake) migntion in 1939. 

A two-way fiah weir wa• operated 1n the Muakegoa River f!ocm April 7 

un'til June 19, 1939 and .from •roh )1 until July 11, 1940 to determine 

the extent ot the migration of tiahe• to and f!oom Boughton Lake (Oa.rbine 

and Shetter. 19la6). !be weir wae looated approziately one-eighth of a 

mile below the Boughton Lue 4am (Fig. 1). All northen. pike were jaw. 

tagged at the ti.Jlle of oaptul'• and released in the direction tmy were aoT• 

ing wha taken tor tagging. 

The third. Dajor point ot tagging operations waa at l)enton CJ"eek. 

'fb.11 creek ia • one of the largest atreama tributary to, and flowing 

iato, the Eaat Bayot Boughton Lake {J'ig. 1). Thia atreu. 1• ope eaoh 

apring to the taldng of auokera by spear or by dipneta not e.xo.eding 9 

feet aquare. Dipnettera frequently oatob large number■ or northern pike 

and euokera ea.oh epring during th• ■pawning migration ot th••• epeoiea. 

A dam., located approrlately two and one-half miles trOll the mouth of 

the stream, blooka all upstream migration ot tiah. At least one dipnet 

-. operated. below the pool at the foot of' that dam ea.oh spring 'by a 

:ur, Detmer,. owner of the daa. Mr. Detmer• had aneral live-bozea in the 

et.ream that he uaed for holding euoker1 and arrangement, were made where

by h• eawd. all of the northern pike oaptured 1n hia net■• A total of 81 

ot the•• northern pike waa tagged by Jaetitute peraonnel between April 20 

and April 24, 194<). A.tter tagging, all pike were released below the c1aa 

eo that the:r oould spawn and return to Boughton lAk•• 

ill adult northern pike were jaw-tagged aeoording to the prooedure 

deaeribed by Shetter (19}6). Tags were plaoed on the :mandible, maxillary, 



or preraxill&I')", depending on the •i&e and cOD41tioa ot the tilh. !he 

maxillary waa used in De&l"ly all oaaea. The tag waa aln7a al.land 'M 

reain in the elongate, oval ahape it ia in after being looked in plaoe 

arolmd tbe jaw. 

ACKNOHLEDGMDTS 

We 111.ah to expr••• ov thank• to ftl"ioua mab«tr• of the Inni-:te 

atatt tor aasiatanoe rexutve4 during -the courae ot the experiments an4 

for oritioal reading of the manueeript. 

iEO.AntmES OF TAGGED liORflmlUl PID 

With the aoeption ot tho•• r.-oapturea made 'by Ina'titute peraonnel 

at apawmng area, while engaged. in tvther tagging acti 'Yi tie a, t!Mt re

oovviea were •d• •elusively by anglers • .A.ll Feoowriee a.re tabulated 

in Table I. It should be noted here that a number of pike wer• released. 

again after their tirat. aeoond, or third reeapvure. Coneequently, tu 
total• 1bown are not 1a nery oaee initial retu:rna. The gr6lld. tot&la 

rN.,,,..ed and aaaooiated pereeatage recoTeriee haTe been. caloulated on 

the baai1 of initial returna only,. 

(Inaert fable I here.) 

The decline in the peroentage reoap'tul"ed of suoceaai'ft tagging o,.,..._ 

tion.• in the Peter1on•1 d.itoh and Muakegon lUTer weir exp1U'imente ie be

lined to be of no biologieal aign.itioanc,to. It 1• best atiri'buted. to a 

d.eolin• in int.Joea1; on the part ot anglers in the experimeJ'lta. An inte. 

eive oreel oenS'Wt was not in operation on Boughton Lake at aJ:1.1' time durillg 

this nud.y and Toluntary reports wve the only sour•• ot angler uta. r.n 

the tirl't year of -tagging (1939) the experiment• ware widely adnrt1ae4 
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b7 poatera requeating the •ubaiHion of tag rrwabera and pertinent data to 

eOJ18erntion ottioera or th• Couern.tion ».partment. !he r••ponae in 

'that yee:r n.1 apparently goo4.. Untortunately, ia the •••••41.Dg yeara, 

actnrtianMm.t ot the experiment• waa not prosecuted aotiwl:, with the 

apparat reault1 in peroeD.tage recaptured. A drop in tiahiDg inten1i"7 

ooimident with 1Mrw.1ed nr re■triotione and aoti"f'i.tiea--, alao haTe 

oonvibuted to the 4ecline. 

Reocrnr1•• of ~ 1939 and 1940 tagging a't the Muskegon tiTer weiz'! 

(6o.9 ,_. oat and ,a.o per oen:b) ad the 1939 · tagging at Peter1oa• • 

ditob. (29.1 per oent) my be oonaidered excellent. Peroentage reoOTVie1 

of th• kl.anoe ot the tagging aetiT1t1•• are not high 1Nt are oanaiurect 

adequate tor this nu~. A total ot 864 nortben pike was tagged in tu 

thl"ee Ylar• at the three points of tagging. ot these, a total of 230, or 

26.6 -per --.t, 1Mre r....,.ored through the end ot 1945. !hi• :high percQt

age ot NOoveri•• iadioata, the in:tenait7 ot the tilh_.,. fflr northern pike 

in Boughton Lake. Th-, renlte ot our taggua« stud.ie■ and peraoml obaer,... 

t1ou retleot a high rate ot e;gploitation and an early oroppmg ~:f' th• 

northern pike eoon after reaching the legal length ot 14 inohe1. Our data 

and obaervatiOJUS alao Terify the taot that moat northern pike are oaptured 

eul~ 1n the aeaaon. 

DIRECTION AND SPEW OF Li0Vl:.16Dt 

All analyai• ot the tag reoOflriea ot the•• uperima.t• re•ult• 1a 

data the aignifioanoea ot which are a9ge1tiw rather than oonolueiv•• 

Ideall7. more extensive 1nve■tigaticma should bava been oarr1e4 out on 

each •jOJ" epe:wning N'M tributary to the lake and more iatenaiTe ettorta 

at recovery of the tagged ti■h ahould have been made by trained personnel. 



Bad th••• htter point• been a reality. the author• wou14 ban felt justi

fied in attaohing a greater conolusiTe:o.eu to their interpretation ot the 

data. It 1• our objeot, th.••fore, to present from om- data ovt&in ng

geated pattern.a ot behaTior whioh I!!..!.! are of ue and •lu to tu 

tiehvi•• biologiat and whioh Will provide a guide or a b&eie tor tuture 

1'tud1•• on tM ao-nunta of this game apeoi••• 

The m:1n1:mma, &Tel"age, and maxim.ua diatano•• tn.YelM4 by northen 

pike in. their retUl'Jl to the lake following the spawning aot1't'it1•• and in 

trud.r 110Temeate during the 11U00 .. 41ng month• are aummariaed in !able II. 

WS.th reference to ovt&in movemen'b pattern• 4iaouase4 later in. thia paper. 

it ehould 'be obeen-ed (Table II) that the pike utilidng the Muekegon 

River marsh•• tor apawning apparently range farther after returning to 

the lak• than do tho•• agvegatioas utilizing ditches, etreama and •r•h•• 
~ing the lake ahore. On the aTerage, the former will be noted to 

n.nge about twice aa tar aa the latter (Fig. 2). It ahould be borne in 

miacl that the di e'tanoea traveled by' the northern pike in Houghton Lake 

are probably extreme for Miohigan lakes. Aa we have stated pre"rioualy, 

Roughton. La.lee 1e the largeat lake in »iehigaa (20,040 acre1). Suitable 

aUIIIDler habitats ar• widely diaperaed anti ay be an appreciable diatanoe 

troa preferred ap&wning area,. 

( Inaert Table II here.) 

Extrae diet.noes traveled by the Boughton Lake northern pike are ot 

interest,. Retwenoe to J'igm-e 1 reveals that several pike tagged at the 

Muakegon River weir were reeovered in the extreme eastern lliay ot the lake. 

Thi• i• a Dli.Dimulll dietance of nin.• and Ol'le-balt nail••• Five pike tagged. 

at the•- point in 1940 were reoovere4 11 miles dmmatream below the 

Reedsburg dam. The greatest distanoe tra"t'flled was reeorded tor a pike 

'tagged at the Mu■kegon Rivff weir in 1939 and reoonred in 1940. Thie 



tilh wa.a taken by an angler in Big Sanq Bayou. Clare Coun.ty • 49 miles down

stream. trom. its point ot tagging. 

The ape•d at whioh pike travel in moving to and about their apa'lllling 

uoun.cla n1 reoorded in seTer&l iutancea. Three pike tagged in th• down

atrea.m trap Gt the Muskegon RiTer weir in 194() were aoon r..taken in a. 

amall weir at Peter eon'• di toh, about 2 :miles east ot the Muakegon lliT_. 

and one mile •••t ot North Jay. J.1 illunrated 1n F1J'lll'• 1, th1• tit.oh 

dPaina the :marahea 111 the neighbo:rhood ot Peteraon•a (into the lake) an4 

eODJl.ff'te Houghton lake with the riYer. At ita other extrai:ty the diteh 

41'ain.a gently into 'the riTer. lU.clway along the ditch d.ireotion of flew 

is ind.etendnate during high water level• au the ditch bed 1• dry during 

periods of low n'hea-. Thia weir on Peterson•• ditoh la juat 10 mil•• 

trem the }iW1kegon River weir. The data on t&'teaa three pike are a.a tollowaa 

-8eoOTVe4. at weir GD. 'imft Pet.raon' ·tea elaa!•i 
Time Date 1 Bo\D"a 

12048 9145 a.a. April 13 9a00 p.m. April 15 59 l/4 

12070 10100 p.m. .lp.1'1115 a,oo P••• April 16 22 

1201~5. 10,00 ..... Apr1l 13 6(~0 a.m. April 17 92 1/2 

1fOl'th4an.L pike 1fo. 12070 made the 10-mile journey from the Mu•ngon 

River weir to the weir on the ditch in 22 hour•, tor an aTWage •~ ot 

a'bou1; 0.5 mil•• per how. Thb f'ieh probably trawled falter than that 

aa it 11&7 baYe n.nde.red ~hrough 'J:!J&?q oxbows and other tributariee before 

finding the riwr entrance of the di'lioh. 7here 1• some indioation her• 

that northern p1ke •7 travel coneiderable diltanoee in ■ea.reh ot euit. 

able spawning grounda. 
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%he total of 2,0 initial reoaptur•• plus three ot the repeat reooveri•• 

(total 23,) are now oonaidered in relation to the nuaber ot da,a between 

tagging and reoayture (fable II). The number of day• out 'ftriN. from l 1/2 

to 1,729 days. ot then 233 noaptures, 141 (60 • .5 per ont) were tu:• the 

Mme year 1:h.ey wer• w.gge4J 70 t1ah C,o.o pv oe:t) t;he tirat year after 

taggingJ 15 fieh (6.4 per cumt) the seooncl year a.t"'wr taggi.ngJ 6 fish (2.6 

per oent) in the third yeat" alter taggingJ and one tiah (0.4 per oen't) in 

the fifth year a.fter tagging. The length in time that tags are reta1ne4 

in good condition by the northern pike 11 obTi0ue frs the preceding data. 

Snen pike were out O"J'ff l,000 da.ye (range, 1,039 • 1.,175 day•s aftrag•• 

l,Cf'/7 da,-.) between tagging and recoTery. All had retained their tags in 

good eond.1 tion. One or theH pike 1a a apecim.en whiob had a total period 

out ot 1,729 «&ya. llowffer, a.t the end ot 1,074 daya 1t was :recaptured 

and. the original tag replaoed by a larger one a.a i~ waa noted that the 

or1g1:a&l tag was compressing -the JDMtilla.ry. This pike had grown exaotly 

254 millimeters (10 inchea) betwffJl tagging &Ad reoapture 1.074 d.a;ya later. 

It appear■ that the tags used (m&dium. dz••• :,6 millimeters, et1'ap longth) 

wore aatiafaotory in ~h•il- applieation to thia i,peoiea ct t~. 

!hwe ia a signii'icaut difterenoe of between 35 and W) days in tlut 

a-nrage num~r of day-a out betwe«1 taggillg and reooT,~ ot the northv:a 

pike tagged at the weir at Peter•on'a in 1942 and tho•• t&gg•cl at the tame 

point in 19;9 and 191.tD (Table II). This <litfarGnoe in the minbum swm.bw 

ot days .Jut is even more pronounoed. This apparent divergm:i.oe 1n the number 

of days Ntween tagging and reoovery is due to the .f'aet that in l9,lt2 the 

apaw.uing migration ot northern pike started and ended :mt1oh earlier than in 

the other years. In 19]a all fish but one had been tagged between ho and 

.52 days bttfora the ope:ung or the fishing season, whoreaa in the nrlier 

years aome fish were still being tagged after the •euon opened. 
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A WOl"d ahould be a&icl in adftJlO• aa 'l;o the pretened ■llllllM:r hal,11:a:t 

of th• northern pike in Boughton lAk•• A aum'ber et our prlld. .. a are baae4 

on. the ut:1.liu.tion 'b7 the pike ot 11.0J"e or 1••• looa1ia8' aumma b&unu. 

O'baenati.au on the pretUTed habitat et DOrthern pike are •••ttere4 thJ"oup 

the litvatur• (hnale,, 19151 Reighard, 19151 ltenclall, 1917J Aclau u4 

Bank::l.u()D., 1928). They ue geun..117 agr..-4, With bu't •• uoept1oa 

(Dymond., 1926), that the nor'thffll pike preter the weea., bottou ot bay•• 

eetuar1••• awl •heala u a apl"ing and....- habitat in lake en.n.romnn.w. 

~reported.that in Lake lfipigcm the pike z-eavt 'bo deep •wr, 60 

•jority opinian. A.a we haTe atatod p:revioual,y, ov reoaptttree were made 

al.moat exolu■iTel7 by angl&l'"•• These t1.e~ are unqv.Htional>ly di?"•t•4 

to '\he beet piD tiahing vowida by the looal, ~•eort guides and by tbe oo:n

aequent oonoentration ot anglers at aD.1' gi'ffn tpot. Al a n•ult, 'Til"tally 

all om- reoe>Tfl91ea came from certain looaliaed areaa in thl Ulce. In ••h 

innanoe theae areas ve the ot:f'-ab.ol"e weedbeda. We an conclude,. t~ 

that thase weedbede eonstitute the local spring and sUffll!le.r h~bitat ot 1ine 

preponderano• of the no:r-thern pike in B.wghtcm Lake. 

There a.re at leaat 15 of th••• •••dbeda in Boughton Lake of a aiz• 

that warrant• popular naming by the local resident•• i.e., Sou.th Shor• --
Wee4bed, Little Round Weedbed, •tc• 'lhey wry in ai&e from afferal aor•• 

to appraint.tely l,000 acres and N"• preset as shoal areaa witil deptu 

of trom ane to seven feet. Vegetation is both eubaergent ud emergent 

in ocmtb1Dat1on, or aa aubmergant only. T.tominut type• are wild rioe 

(Zisania), bulru■h (Soirpua), and. pondweecia (Potamogeton). Blaewhve, 

1n d.Nper wa:ter, -ngetation ia sparse or absent. 
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Hew re Ii dent are the pike in a gi nn weedbed or the weedbed• of a 

limited ar•T Kendall (1917) quoting Smii.t (l892)+'wr1te1~ "When the 

pike h&a chosen its stati~ tor the ,ea.son, tt reatriot1 its wandering8 

to the immediate neighborhood, lea.ding a solitary lit• and nnw being 

aeen in eaapany except during spawning." Hessl• (1934), Witk 'the ujority 

ot hi• reoaptur•• of marked DOl"thern pike within 12 mcmt~ et te.ggiDg, 

tound that most of hi• recoveries wet"& within one ld.l<me'ber (5/8 ot e. 

mile) of 'the point rd tagging. l'iaher.m.P and the fisheries biologist• 

do not wholly agree in thie, the fOJ"n1$1" being ot the opiD.1013. that pite 

are eontimal wanter.i-a,, aning reetl•••ly trQP\ pl.a•• to plaoe 1n a. lake. 

The anglers• obaervatiOJY may v•ry well be 'true tor amall laltet w1 th more 

or l••• uniform habitat eon4itiona. For a large lake With dispersed sum

mer "range•• ot a 1uitable charaeter our data contribute mdenoe toward• 

the a.uentvy nature ot "1"-t.iu aggegations of the pike during the sum.

mer manthe. Our ooneluaione as to apring and 8'Ulll'llflr :rnoT«ment within a 

w••d'bed Ol" from weedbed to weedbed 1n a limited area are ~rived e.t, 1n 

part, by w~eno•, emoe our data on the moffJ'll«D.t• of the pik• contri

bute primarily to b.owledge ot the spawning mlgr•tion. 

Prom a cursory inspection of the ~hart of plotted tag returna {Fig. 1) 

it appf)U'8 that a numbv ot ncl'thffn pike 1n Xovghton Lake "ftre return.iq 

eaeh )'ftr to the same area to spa,-m. A thorough illapeotion of the data 

available ie IWJJ1UJ"ized as follows, 

Peterson's Diteh Tagging; ExgerL"llents (19391 194o1 191@).--In 1939. 

'578 northern pike w&re tagged at Peterson's 4itch. ot these• 72 wer• r .. 

captured in 1939. one ot which was relaaaed again, lea.ring a theoretical 

..!, Smitt, F. A. 1892. A lliatory of Soandinavian Fish••• Vol. n. 

The Pike• 9'R • 1010. Stoek~ol:111., 1892. 
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'balanoe ot 307 tagged pike in the lake from. th.it experimen1::. Ot the••• a 

total of ,5 tagged pike were reooTered in 194,0. Of thil latter group, 22 

wv• reoonred onr a period. of 15 day• (April 9 - 2,) at Pewraon'• c11toh 

aa 'they were •king epawniDg runt again in the tlitoh. lo obae:nation■ were 

•4• at thia looation in 194,1. Daring operation.a at the iltoh in 19112, 

three pike ot the atoreme:tioned 22 reoaptures were reoovered a aeoond tillle, 

again MJdng their apallDing run. in the aam.e d.itoh. In the N.M year a 

tovth apeoiman that had been tagged when making the run in 1939 was re. 

eovere4 under the aame oiroumatanoee. In 19W,i. a pike wae reeOTerad. 1a 

Mucldy Hay that had 'bNn tagged in 19;9 and reoonred 1n 1940 and 19~. on 

each of the lattN' de:tew when making its apawning run 1n Petersen'• ditoh. 

In 1940 a total of 118 pike were tagted at Peterson'• ditch. Ten ot 

th••• were reeovwed in 1940 and 3 in 1941, all in the lake proper. (!'hat 

were no obaerfttiona at Peterson'• d.itoh in 1941•) Thia leaTea a theoreti

cal balance ot 105 tagged piu from thi• experiment in the lake at the end 

of 1941. Failure to nblld.t reoover1es on the part o-t angler• and a natural 

mortality nulcl probably reduoe thi• number ooneiderably. Six ot the r•• 

Mining tagged pike of the 1940 .xper1ment wre reeoTered iD. 1942. '1ft 

ot these were taken when they agaia returned to Peter•cm' • di toh to apa.'IID.. 

Of' the 130 northern pike tagged at Peteraon•• 4itoh in 1942., onl16 

reconries after the year ot tagging (5 in 1943 and l in 1945) ha.Te 'bea 

•de to elate. All of thee• were r•oovered. aomewhere in the lake during 

the 1wmner JD01Lth•• lo obaervationa or attempts to recover tagged pike at 

the apawnin.g areaa were made after 1942. 

In the eourae ot observations at Peterson's ditoh 1n 1939 and 191,.o 

on the •pawning habit• ot the northern pike, the doraal fine ot a nUl'llbff 

of newly-hatched young-of ... the-year "Were clipped. A total of 1.651 waa 

fin,..olipped in 1939., and 366 in 194,0, as the young pik:e migrated from the 

ditoh to the lake. Unfortunately, the aame tin was olipped in bo111 



7eara ao we unnoi: cliatinguiah between the year claHea. However. during 

operatiana at the diteh in 1940. aeven tin-clipped 7earlinga entered the 

4itoh, pl"eeumably to partioipate in the apawning aotirltiea. Theae year

ling• &Yen.gad 372.1 m.illillletera in total length and ranged from. 338 

millim.etera to 398 millimeter• in length. DuJ'ing operatioaa at the ••• 

point in 1942, thirty-ah fin-clipped pike were recovered without any or 

with only partial tin regeneration. These indiTi.duala ranged trom 401 to 

66o millimeter, in total length and. were apparently returnees from both 

the 19'9 and the 19qt) marldnga. In addition to thia numlMtr• 55 pike with 

apparently oompletel7 regenerated dorsals, but bearing mdenoea ot tin

clipping (abnormal appearance ot tin rays and fin 011tl1ne). were reocwered. 

Theae latter tiah are neoeaaarily conaiclered questionable, 

Denton Creek !agg5 !,XP!riment (12¥!2•-Eighty-one northern pike 

were tagged. in Denton. Creek: (extreme eastern eicle ot Boughton Lake) in 

1940 aa they moved. up that oreek to apa.wn. Four of thete were recaptured 

in 1940. learing a theoretioal balance ot 77 Denton Creek tagged. p;i.ke in 

the lake at the end of 19140. Bo obaer-ntiona were made on the oreek in 

1941, but a Mr. Detmer• of that neighborhood recaptured betw.en 10 a.nd 12 

tagged pike during the spawning run while eeining tor l!linnolre and dipnetting 

tor auokera in the oreek. These were said to have been released again by 

hi:a after recording the tag nWlil.ber■• Aa often happens, this record n.a 

loat by him and therefore the report can be useful only aa oorroborating 

evidence. 

Ten Talld reoapturea o:t these Denton Creek tiah were reported in 1941. 

ot these, nine were recovered in the lake during the aUD11er months ancl one 

waa taken at Denton Creek during the spawning run by Mr. Detmera. !hia 

would leave a theoretical minimum. bala.nee ot 67 tagged pike. ThrH re

ooveri•• ot Denton Creek tagged pike were made during 1~. ho of theae 

were recaptured in Denton Creek ae they ll".igrated. upstream to epawn. 
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Kulcegon Rinr fagging Fhq>erimenta (19391 l9he).--!wenty-three north

el"D. pike were tagged at the Kuekegon RiTer weir 1n 1939. Seven ot these 

were reoap~ed 1n 1939. lee.'Ying a theOl"etioal balanoe ot 16 Mukegon 

Riftl" weir tagged pike in the lalce. Of th••• 16 tiah, fOUI" reoaptwea 

nre made 1n 1940 as follow■, two were reoOTered during the operation of 

the weir in that year when they were again :migrating down the Muakegon 

R1 ver to ■pawnJ one was reoonred in the lake during the ■WIIID8l" fiahing 

•eaeon1 and another was recaptured 49 miles down the M.ualcegon R1 Ter from 

the poi'1t ot tagging. 

The 1940 tagging at the weir 1• not oonsidered here a• there were no 

operation,a at the nir in 194).. FurtheJ'Jllm"e, it n.a apparent that tho•• 

tagged 1940 migrants that traveled downstream. beyond the newly completed. 

Reedaburg Dul (11 miles from. the lake) oould not return to the lake. Fin 

ot -th, 1; angler1 • reooveriea ot the 1940 tagging at the weir wwe taka. 

'below the dam in 1941. , 
Anal7eia of pl.a~•• ot i-eaapture in relation to poil'lta of tagging 1n 

all 7fl,1"8 shows 11 ttle or no nidenoe ot "atraying9 1 !•.!.• • pike tagg•4 at 

the Muskegon River nir and at D&ton Creek were not recoftr'e4 4ur1ng the 

·~!)a~ •ea.eon on any bu.t the epawning areas where they had been \e.gge4. 

Recaptures ot pike tagged in 1939 at Peterson•• ditch during the spawning 

April 20, 1940. in the South Height. d.itoh (••• Fig. 1), another at i.b.e 

U.uakegon Riffr weir, April 18, 19lt0, and the third entered Peterson'• 

ditch from the Uuakegon JU.ver on April 16, 1940. 

We oannot oonclu4e from these data that all or nearly all of th• 

northern pike in Roughton Lake are returning to the ea.me or relatively 

cloae to the same spawning area eaoh year. 1'he proportion of tagged 
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reeonriea a~ apawni.nc gPounda to the total nuabiw tagged i1 .-peri

oally low. Yet we m.uat oonri4er that llll.Jl1' ~ler1' reoaptures are not 

tu.me,! in and that poaohera are taking tagged aa well •• UD.taggecl pike 

on 11be spawning gr0\1llda (evi4eno•• ot thia are in the authors• tile1). 

In thoae years when obsenatiana ••r• made on the 1pe.11fZLiag grouucu, 1 't 

ia significant that the proportion of reeonries on the ape.wning groUD.Cle -
to the total rMOTeri•• tor that year u high. Upon na.mini:ng the data 

again with these eonaiclarationa in mind., ff may tentatiffly oonolwle 'that 

an appreciable number ot northern pike are using the~ spawning grounda 

in auooeaa1w years. Jurthel'JM>re., tor thoae pia apa1IJl.ed. in Peteraon•a 

ditch t.Mre ia ender.Loe that some yearling northern pike are returning 

to their parent spawning area, preauably to pal"tioipat. in the epatming 

··"· 
The foregoing diaoueaion lande nid.enoe to oertain othff JnGT-...m.t 

pa'tteru auggeate4 b,- the d.ata. Are the northern pike in. lloughten lake 

oooupyi:Dc mor• or l••• wll-doti».ed loeal IUJllll9I" habitat,, u~ilbing 

a.nnually a auitable, oonTeniently located spawning er-.■ e&nd retui-ning 

a.tter each •pawning run to th••• same local IW!mt•r haunt.? A •~ 

w.a prepared (Table III) to aeoertain to what extent thi• was ao. 

( J':uert Table III heJ"e•) 

Analyses of the recapture• of the Peterson•• ditch tagging (1939, 

1940, 19112) indieate that, excluding the reooveri.es -.de on the apawn.ing 

grounds, most ot tlie reoover1es were made on the weed.beds o'/ Muddy Bay 

rua oondition obtain• not only in the ;year 0£ tagging but 1n succe•aiTe 

years after eaoh tagging experiment. Recoverios ot the thr" yeua' tag. 

ging are combined 1n the following table ( Table IV). Totals shown are 
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uelusi ve of the reoa.ptures ma.de on the apawni.rlg grounds and two recapture, 

0£ doubt.ful location. 

(Inaert Table IV here.) 
noted 

It •hould be apw:w:i::na (Table III) that with but one ezoeption the 

balance of reooveriea are trom a.reaa within 5.5 miles ot Peterson•• ditoh. 

!hi• 1a ot doubtful eignitioanoe aa th.ere are auitable tpawning ground.a 

nearer in eaoh inatanoe to the locality of recapture than Petvaan•• ditoh 

pike of the three year•' tagging opan.tiona were recovered in the wee4-

'bed.a o~ two near-by' bays-not only in the year of 'tagging 'but 1n succeaaive 

e!!:• ,af'b.,. ea.oh; tag1n1 !!E,!!:iwt. lt ie po■a1ble that the tagged pikct 

n.Jl4ered, indiaorimi.nt.ntly al>out the lake before being retalcft. in Mud.dy 

and North baya on• or two or four years attv tagging. However, the data 

presented herein auggeata that thia 1• unlikely. 

A. aimilar pa:tteni ot movement is e'ri.dent among the pike tagged a'i 

Deaton Creek (fig. l an4 fable III). Although total r--.pturea from thie 

expvimen't are inadequate for aJl1' detailed a.nalyad.a. it should be noted. 

hon-y,er, that of the 14 recoveries made other than on the apawning grounds, 

eleven were taken 1n Ea.at Ba.y. 'l'hese recaptur•• oectU"l"~d in the year of 

tagging, one yee:r a..fter tagging and two ye-fU'a .after tagging. 

From our ffAm1M;l:ion of these two widely separated tagging a:peri

meata we haYe UTiTed at aeveral tanta:tiw coneluaiona1 (1) These data 

n.ggeat that certain patterna ot movement are exhibited by tho•• aggrega

tion• of nor11hern pike utili&ing the apa-wning areas und.ff obaenation. 

!hi• patt&Z'll takes the ;following forms oocupe.ticm. ot more or l••• well 

defined loeal awnmer habitats {.!•.!.., weedbeda of Nor-th Bay and. Muddy Bay 

or the weedbeds of F.aat Bay) J utilization annually of aui table, eonveni• 

ently located spawning areaaJ and return after eaoh epa11J11Dg run to the 



aame aforementioned local BUl!ll.er haunts. (2) That dniation1 from thia 

pattern are present but in numbers in.autfioien:t to in.nlidate the mOTe• 

ments suggested abov•• 

That these data aharr ffidenoes of raeial segregation ia doubtful at 

the present 'time. It ia apparent that those pike q,awning in the Pner

aon•a ditoh area. are returning tor ~he moat part to the nearbyweetlbede 

or North Bay and »u<ldy Bay eaeh year. J..nd. the same condition obtains tor 

the Denton Creek spawner■ and East Bay. There is little evi.de,u;e o~ &J17 

admixture between the two ,ggregatione of northe.rn pike. lfone-the .... J.eee 

thia 11 best interpreted in the light of availability and oonven1enoe. 

Pike spawned. in Pneraen'• ditch are going to find tmitable aunaer haunt• 

upon their entn.noe into the lake ini id.ally in the we&dbed.a ot North and 

Mu44y be.ya. OAly a amall proportion appear to wand.er farther in au.rob 

of euj.te.'t>le 8Ulnlllel" rang••• In cumtradiatinotion to popular 'Yi•s• thq 

app&J"Ctly beoa.m.e rea1d.-nt in theae, the neareat and. moat aftil&ble sum. 

mw habitata. Again it le proximity and oonvenienoe that moat probably 

direo'lia them back to th♦ir parent apnn1ng areaa. A similar 1.aterpreta

tion •7 be Mde of the n.nton Creek apnnera with reference to their 

in.oidence in the weed.beds ot Ea.st Be.y. 

TM pattern ot m.owm.ent tentatively suggested tor the northern pin . 
apawning in Peteraon•a 41:toh and Denton Crffk apparently does not obtain 

tor those apawning migrant• tagged at the Muai::egon River weir (1939. 1940). 

These pike were tagged as th.,.- w•r• migrating doa the Muskegon JU.Yer to 

spaw.n in the ab\m.dant marshes along its ehor••• Analy■is ot tba recapture■ 

of this tagging n:periment ahowa initially that those pik• utilizing the 

Muskegon River mal"shee for spawning are decidedly more i"a?'•nmging 1n 

spring qd summer habits. Examination of Figur•• 1 and 2 indiaa1lea that· 

recneries were made, over a period of years, tra all part• of the lake 



and the riwr. It waa also noted at the time o~ tagging that the Kuakegou 

R1 ••r migrant a were larger pike than thoM obaerNd in apawning areas elae

wher• around the lake. The origina.l tagging record• were eumin.itd an4 

anrage total length.I by aexe•• singly and oomb1ned. tor all experiment• 

were oomputed. these are presented in i'e.ble V, togethel' 11'1.th the sex ratio 

data. 

( In.8.-t Table V here. ) 

8tati■tioall7 the Muskegon River migrants appear larger and oonae

quen.tly lllorphologioally distinct .frQl!l. the other two aggr•gationa studied. 

That this ia a n.oial diatinotion do•• not ••em likely. the apparent dit

t•renoea in &Tuage length oould be a.ttr1buted to a 'ftriable sex ratio on 

the varioua ■pawning ar•• observed.. A ■exual d.imorphia ha.s bMJt. noted 

tor the northen pike iuotu •• the females appear to ,:raw taater in a 

gi'ffD. period than do the male■ (Cubine, 191.&2). From u exam3na+.icn of 

the aex ratio data (Table V) it do•• not seem likely that thi• aexual di

m.-phima ia the eauaal taotor. A maxi1llum change in the proportion of 

larger females to eme.ller male1 in, for instance, the 1940 tagging experi

ment•• ot 9.1 per cent oould not aocount entirely tor a gro•• ditterenoe 

of 104 to 178 millim.eter1 1n average total length. .Another po1sibl• 

oaual factor. assuming in thia inatanee that we a.re dealing nth a more 

or leas distinet aggregation ot pike, is a differential growth nt•• The 

growth potential of the northern pike under varying oontitiona ha.a b•en 

ehown by Carbine (1945). Perhapa these pike, being more restl•sa and tar. 

ranging in habit, are feeding better fill.d growing taster. However, in 

attributing it to this f'a.otor alone we are obliged to asawae that thie 

accelerated growth ia a trait of raoe rather than the re,ult of ohanoe or 

accident or of wider foraging habits a:m:mg the larger and older tiah. 
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It ia distinctly poeaible that the age oompoeition of the ea11ple ot 

Muskegon River migrants d1ff81"ed f!oom that of the other aamplea atudied. 

Al though the aedtmt&ry natul"e ot the youngw pike ha• been observed by 

~roua writera, it has alao been noted that the older- and larger pik• 

ay be .,,.. reatleaa and ehif'ting in their .moTil!Bents. We are dealing with 

a aample in this inatanoe whieh is obserTedly larger than thG others. It 

baa also displayed a 'tenden.oy to wander over the entire lak& a.nd consider

able distano•• down the Xuakegon River. Consequently we are inclined to 

taTOP the latter explanation., bearing in.mind th.at an 1.pparant di£1'erential 

gi-owth rate r•eulting tram more extensive foraging on the part of indivi• 

dual olw fish may be a contributing tactor. 

In ooncluaion, aeveral points should be brought out which may favor 

the poaaible e:datenee of raoea ot pike 1n Boughton Lake. Racial dit• 

ferent1&tion is usu.ally upreaeed 1a t.r.rna of 1110J'phologioal dietiaotion1 

ol" in dttf'erenoee in growth or ratee or development (Vt.yr, 191.2). Howev.,., 

racial distinotion. oan also be upreseed in terms of ha.bits or beh&Ti.or. 

Ditferent1atioa arising from the latter may result ultimately 1n 41.etinc

tione of a morphologioal or developmental natu:r-e, We mean to imply trom 

thia that apparently dit:f'erent pattern• of behavi.or exhibited by the TU'i• 

oue aggregation■ of pike studied .t'rom Houghton Lake ay be an indi4ation ot 

raoial cliatinction. Theae habit, were expressed in the Peterson•• cU.teh 

and l>e.nton Creek aggregation• by epawning in inlet waters and relatively 

restricted foraging. On the other hand., the habits 0£ the Muskegon River 

aggregation were obaraoteriaed by spawning in outlet water• and tar mGN 

e:rtenain foraging. !hi• latter habit~ oombined with the known growth 

potential of the apeciea, ms.y have resulted in the apparent si.ie diatim

tion between this group and those from Peterson's ditch and Denton Cr..it. 
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It 1• our opinion that the majority ot the pike in Rough'ban I.ab 

tall 1n a oategory wi:th• and ezhibit a !D.OTillllent pattern aimilar to. that 

deaoribed tor the Petereon'• ditch and Denton Creek •terial. We ban a 

poaitiTe measure of the number oE Jlukegon River migrants in ov ••ir 
opvaticma in ••veral year■• Thia BWllber i• amall 1n relation to 'the ob-

1erved number• mld:og aotiv• uae ot the arllhes and aw-... about the lake 

ahoz-•• 

GROWTH OF TAGGED :NORTHERN PIKE Ill BOUGHTON L.lD ilD 

mE lfflSKEGON RIVER 

The length ot the tiab at t-he tiM ot capture•• not alwya giTeJJ. 

by the angle.re reporting tagged northern pike. Wh.enner a recOTery waa 

reoeiwd tor wbieh oertain pertinent iDi'ormation •• not reported, a ••lt• 
ad.dr••••d, atamped. ponal oard was aent to the peraon Nques1;1ng thie in. 

tornatlon. Despite thia etfort on our part, only 45 pw cat ot the 

angler• reported the lagth ot their oatoh. A great mllll1Y' ot the lengtha 

lMJ"e obrioualy in erTOl". A tot1.l ot ~ per oent of the t1ah that 1NJ'e re

ported recaptured the aame J"l" 1n 1'biek they bad 'Nm tagged preaentttd a 

•aegati'ff growth" between the time ot tagging and reoaptv•, 43 per oent 

exhibited a po■itiff gl"GWth and 7 per eent exhibited no.::grawth at all. 

The •aegatiTe growth• ot thes-e tieh ftl"ied f'l"om 0.5 millimetera 

( o. 02 inohea) 1a 16 daJS to 125 millimeter a (4. 9 inoh•a) ia 55 de.ya, 1iidle 

the in.or....t for tho•• fiah ahowiDg a poeitive growtli varied fr-a 0.5 mil• 

limetere (0.02 inohee) in 16 da;ya to 342 millimeter• (13.5 inohea) 1n 37 

day•• All ot the tieh captured by angler• later than the ame year ot tag. 

gillg ehond a poeitiw gl"cnrth aoept fort hree fish whioh exhibited a 

•negative growth• ot 3. 5 and 8 millimeters 1n 424. ~84. and 415 •Y•• 



Obrioual7, the growth ot those tiah reoaptured. by angler• oannet be oon

aidered in 'thia study. 

It was not until 1.lle growth data had been oompiled. that the 1'1"1tera 

realised 'that thi• material could not be uaed. We therefore propoae the 

following rea•on• tor the inut1lity ot these dataa (1) All Inati'tute 

measurements ot total length were a.de bJ •queezing the lobe• ot the oau

dal fin together. It 1• apparent that thie length would be greater than 

it the lobea of t!u. oaudal fin nre lett in a normal poaition. It i■ 

poeeible that ■ome angler• are not attempting to obta1n the greatest 

length po■■ible. (2) MaD}" anglers oarey a short ruler 1n their taolcle 

boxes and it ia entirely poea1ble that they oould make a ■light mietake 

when mea.euring a large tiah with a •1x-inoh ruler. t3) Some qglere evi

dtm:tly esttma.te the length of a ti■h. (4) Inatitute atatr meb.z,e oould 

ban ade a m11talce 1n reoordiDg the length of the ti•h at the t:lJne of 

tagging, (5) Some angler• undoubtedly use a •ti■heran•• .rule• or •1•• 

they are aubjeot to exa.ggeraticm. or w:ulereatimation. In defense of the 

anglers it may be aaid that not all fishermen are prone to exaggerate the 

1iae ot their oateh. 

Por growth data it wa.e therefore neoe■sary to u■e only thoae tagged. 

fiah that wer• recaptured in weir• and measured by Institute personnel. 

A total ot 34 nor.them pike, oaptured 1n weir• and tagged. 1n 19'9 and 

1940, were reoovere4 in weirs in 1940 ancl 19112 (Ta.bl• VI). Of' th•••• 2.6 

tiah wel"e reocrnred ia 1940, and 8 fish 1n 19112. Only wo ot the re

oaptUl'ff were tiah that were taggecl and recovered in the Muakegcm Ilinr 

weir. !hree of the fish that had be•n tagged at Pcrteraon•a in 19'9 wae 

reoaptured ther• again. in 1940 and in 19,42. The growth inor•ent of the 

northern pike reoaptured one year atter tagging ranged tram 6 to 157 mil• 

lia.tere (0.2 - 6.2 inchea). Those tiah out wo years after tagging grn 
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between 18 and 174 millimeters (0.7 - 6.9 iaohea) and. the growth ot the 

tiah that had uea. out tor three year■ l"IUlgecl from 62 to 254 millimeter• 

(2.4 • 10.0 inoh••> (Table VI). These range• in growth inoremat are 

giyen ilTe■peotiT• ot the arbitrary ai&e groupa, enabliehed. by the 

v:ltera, with their impli--1 clittereao•• in age. W:lth the aall numbeJt 

ot tiah aftilable tor growth determinations it 1• impoHible to present 

fl'9J1 a tentatin populatiou growth ualyaia. BoweTer, it doea appear 

that the growth rate of the tiah th.at nre large at the time ot tagging 

did not dUtfl' greatly- t'rOJB. tho•• that wre aall. In other ww-ci•, •••• 

ot th• larger pike apparently po••••• a gr.th potential a, great a.a th• 

mller on••• !hi.a pkaeaenon •• already been ahnn tor the north_.. 
• 

pike by Carbine (1945). Oar data also indioate that "he t-1• pike grn 

at a te.eter rate than the male pik•-1 year atter tagging •l" ha.cl in. 

oreaaed an aTerage of 37 millimeter• (1,.5 inohe■ ), and females fY'/ Billi• 

metva (;.4 1.nohes) J 2 year a atter tagging malee had gron. u aTerag• 

ot 34 millimeter■ (l.~ inohee)., ud t--.lea 108 milliMtera (4.2 inehea)J 

3 7ear, at'ter tagging •l•• grew an average or lCYT millimeter■ (4.2 

inohea), and teal•• 168 millimeters (6.6 inoh••>• 

( Inaert Table VI here.) 

Several recapture■ are of eutfioiut interest to mention here. Borth

en pike Ho. WI,() •• tagged at Peteraon'• on April 26, 1939 (length 549 

millimeter• or 21.6 inohea) and reocm,red at the .... plao• 1D 1940 (length 

6!'5 millbutera or 25-4 inohea) ancl again at the •ame plaoe in 191&2 (lagth 

803 millimeters or 31.6 inohea). fh.ia tiah wu reoOTered a thircl time b7 

an angler, in Mu~ Bay, on January 18, 1944. at whioh time it meaam-ed 

914 millimeters or 36.0 inches in length. Thi■ tisb grew a total ot 366 

millimeter• or 14.4 inches in the 1,729 days betweeD tagging and final 
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l'MOfll7• ._.__.,. pike l'oe 32703 wae tagged at Pftel'eoa'• tll Apri.l 1, 

1914! (~ 511 ailliaeter■ or 20.1 iuhee). TM• ti•h•-... l'NO'Y_.e4 

Ir¥ aa uglw • Jae 1s. 194,;. waa 81; mlu .... ~•• or ,a.o J.:aeua hi. 

1e.n&tk• .,.,.,, Unr&i;e ........ ta wwe tanzl to TVUf tbie 1-.gtJl. Ji1 

tit.• 1,17' a,a """'° taggtag u.4 r...,_.. 't!d• tiah ad er..,. JOI 11111-

ltaet•• • 11.9 lao••• 

Report approTed by A. s. I:Tazzard 

Report typed by E. F. Livingston 

INSTITUTE FOR FISHERIES RESEARCH 

by W. F. Carbine and V. C. Applegate 
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•• •• 

130 ············~······················································ 

•• •• 
81 •••••••••••••••••••• 4 10 12.3 
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•• 
Hough~on Lake - Denton Creek 

••• ••• 

~ . 
In parenth.eaia li9Yt eaeh figure repr.aeating mtmber of tag reefl'8riea ill a given year ia tbe number ot reoenriea of~ 
in parentheaia below the tag !"eoovery figure 1• the number ot recOT&ries of that year whioh were released agaili alter: 

2 t 
'V Inoludee one tiah tagged at E'Yergreen Point in 1939 and recovery or aa.me in 194(). 



heoTered Recovered. Total initial Percentage total total 
19li4 Peroemage 1945 Percentage NJOo'ffriea initial recrmiz recoveriee 

, .. • •• ••• • •• 

••• ••• • •• ··~ 51 3a.o 51 

(1) 
1 o.; ••• • •• 110 29.1 116 

•• 

••• ••• ••• • •• 19 16.1 20 

•• 
••• ••·• 1 o.a 19 14.6 19 

•• 

••• ··~ ••• ••• 17 21.0 17 

-- = = 230 26.6 

Giat year that were repeat rwOTeries ot that or a preceding yearJ 
reoord.ing pertinent data. 



TABLE II 

SUMMARY OF DAYS OUT AND DIS'l'ABCE TRAVELED 
BY TAGGED NORTHERN PIKE 

Year ot Total Day1 ou.J, 
reoorzr reCOT:fl Minim.um Average Jilli.mum 

Distance tra-veled (mile■) 
Minimum A:rerage Maximum 

l939 Tagg5 •• 
Peterson•• Ditch Tagging 

1939 72 1.5 25.5 141+ 0.2 
19J.IO 3!F 
1941 2 
19!.2 4 

'Z'/9 361.9 ¥3 1.0 
756 775.0 794 ••• 

1054 1062.5 1070 ••• 
1943 Kone 
l9l,4 1 ••• 1729 ••• ••• 

"O'Doee not include two repeats in eame season. 
-:t? Baeecl on 8 recoveries. 

1940 Tagging --
191.tO 10 
1941 3 
191'2 6~ 

7 
415 
657 

31.6 
433 .. 7 
709.3 

1.0 
2.75 
1.0 

., Does not inolude one repeat ot same aeason. 
~ Baaed on two reooveriea • 

19112 ia,~ing ... 
1942 13 50 66.5 94 
1943 5 427 JJ,7.6 508 
l~ None 

12:19 l ••• ll7z • •• 
Denton Creek Tagging 

1.2!f? Taili5 -
1940 4 28 81.0 19; 
1941 10 268 398-7 519 
191'2 3 680 702.3 715 

~ Based on one recOTery. 

Muskegon River Tag5 
19z2 T&GiiDg -
1939 7 22 45.1 
1940 4 281 363.0 
1941 3 764 784.3 

...!i' Baaed on one reoOTery. 

1940 Tagging --
1940 35 
194]. 13 
19!12 l 
1943 l 

••• 
••• 

50.4 
425.7 
7W 

1039 

66 
432 
797 

144 
454 
• •• 
• • • 

1.0 
1.0 

• •• 

3.0 
1.0 
••• 

2.75 
••• 6.o 

• •• 
• •• 

2.6 
3.~ 
4.25 
• •• 

1 

2.3 
1.6 

5.0 

3.75 
4.0 
;.~ 

6.o 
a.~ 
7.5 

8.25 
5.0 
• •• 
• •• 

••• 

3.5 
2.75 

• •• 

6.o 
7.25 
••• 

a.5 
••• 
9.0 

10.0 
11.0 
••• 
••• r 

'-¢' For the purp6sea ot thia study, days out (time between tagging and. re-
oaptur•) ban ?lot been computed on the baaia of 24 conaeoutiff hours 
equals one day. For enmple, a pike tagged on April 15 and recOTered on 
April 16 with a total tiae increment out of 22 hours waa eonaid.ered. "out" 
two days, i.e., April 15 and April 16. 



TABLE III 

SUDA.RY OF RF~.APTURES OF TAGGED NORTHERN PIKE 

BY PLlCE OF TAOOING AID; PLACE OF RECAPTURE 

Percentage 
Jhmbel' tagged, date and plaoe Diatance trom recovery ot 
of tagging u4 date and place point ot tag- Number total reeo'ff17 P.ID QBi 

of reoov:r:z; §ffll in miles recovered in giwn year Kinhmm Avera;• Vaxbum 

1939 'fagging, Peter-aonta Ditoh 
BUllber tagged. • 378 

Reo&f'tU1"9cl 1n 12~ 
•447 Ba.7 2.75 32 q4.4 42 hl"a. 21., 144 
lenh k7 0.5 • 1.5 25 ;4.7 31.5 ••• 21.8 62 
Wee4be4 ott Houghton 

Heighta 3.5 6 a.3 8 60.0 12, 
l'OJ"th Shore Weedbed. 2.75 l 1.4 ••• 39 • •• 
South Shore Weedbed 5.5 - 6.o 5 6.9 12 21.4 41 
Mi4clle GroUJ1da 5.0 2 2.7 10 36.5 63 
Jfaei; Bay s.o • 9.0 1 1.4 ••• 26 • •• 

Beoaptve4 1n l?h9 
Jlu4q Bay 2.75 1 2.a ••• 389 • •• 
Borth 1&7 0.5 • 1.5 J!J 11.1 J59 ;m.75 J422 
South lhwe WeHbed 5.5 - 6.o 2 5.6 279 337.5 t Jft.4dle Ground• 5.0 3 a.3 31'! 420.0 
Petvaon'• Diwh o.o 22 61.1 ;;a 351.6 375 
Mvakegon River Weir 3.5 l 2.8 ••• 358 • •• 
Senath hlghta Ditch h.5 l 2.8 ••• 352 • •• 
Looal,1 ty' Uaknon. ••• 2 5.6 ' t ' 

Reoa~ 1B 12!!! 

Mud4y la7 2.75 l •• ••• ~ • •• 
1i14dl• GroUllde 5.0 l •• ••• • •• 

JlN&2,turH in 129! 

Pet81'na1e Ditoh o.o 4 ii •• 1054 1062.5 1070 

llna;etuNd in 19Jb 
Jill4cly Jay 2.75 l~ •• ••• 1729 • •• 

1940 Tagging. Peter■on'• 1>1toh 
Jhmiber -taggu - 118 

Reoaptwed ill l~ 

JIU4dy Bay 2.75 4 •• . 7 24.7S 36 
North Bay 0.5 - 1.5 4 •• 30 33.0 37 
lli44l• Ground• 5.0 2 •• 41 ~-5 44 

_t:--~-·-·: -.:'-\1 ~ : ' 
r.f- ,: ·,; ~,.:- v.•. \: J :. 

j,' ,, ,-~ '- "· ~---- .,, ,~ •·. .. ~· ,. 



...... ew•~ 1a 12!Q 
~: .i, 

Jludq ... ,. 2.75 2 •• ~ ~3.0 ~ 
South Shore 1fHdbed 5.5 1 •• ••• 415 • •• 

Reoaptved 1n l~ 

lluclq lay 2.75 l •• • •• 8:,6 • •• 
Worth B&)r 0.5 - 1.5 l •• • •• 657 ••• 
Pe'ter1on.•■ Ditcsh o.o 5 •• 682 719.8 764 

1~ fagging, Peteraon•• J>itoll 
Jfuaber tagged • 130 

lleoaea?•cl 1n l?!fg 

Jhul4y Bay 2.75 5 •• 55 60.2 66 
Jlonh Jay 0.5 • 1.5 7 •• 58 7'-4 94 
llu■bgon lU.'Nl" 2.5 l •• • •• 50 • •• 

boaptvn in 1943 
Mwld.y lay 2.75 1 ••• ••• 47'5 • •• 
l'orth lay 0.5 • 1.5 4 •• lt27 ~.25 508 

Rffa~ecl in 1~ 
• • . j 

Mi4dl• O.ouacla 5.0 1 •• • •• 1175 .... 
1~ fagging,. Den'bon Crffk 
lumber tagged• 81 

2"&2tved 1n 1940 
Baat Ba7 3.0 3,. •• 28 43.7 64 
111441• Ground• 6.o l •• •• • 19J ••• 

'"aptured in 1241 
East Jta.y ,.o 7 •• 268 399"'1 519 
M14dle Ground• 6.o 2 •• 400 41; .. ; wrl 
Denton Creek o.o l •• ••• ~ • •• 

lHO.f!:.U-ed iii 191.,2 

Eaet Bay 3.0 l •• ••• 680 • •• 
Denton CrNk o.o 2 •• 712 713.5 715 

4t" Qae of theae recaptured the ■ame season at Peterson•• Ditch and released again. 

-t,,-Thie fish reoOTered in 1940 and l~ at Petereon•• Ditch when returning there to 
apa,m. 



UBLE IV 

'fOfAL RECOVERIES (EltCLUSIVE or THOSE 0}1 THE SPf.JiNING GROVIDS) 

.AID RECAPfUiES JUDE DJ NORTH BAY AND MUDDY BAY 

OF JfORTBE.RN PID TAGGED AT PETERSOlf'S DfflH 

!1ae inol"...t before reoaptur• 

Numbw recovered 1n 
Total nU111'bff ot Muddy lay. .~. Hort. h 

reoapture, Ba., 

Jleoaptv•• in year of tagging 95 77 

hoaptv•• c,u yN.J> alter tagging 20 11 

lteoaptv•• two year• after taggiD.g 4 3 

Reoa,.tw•• tour y-ear■ after tagging l 0 

Reoaptur•• five year• after taggin,g l 1 - -121 93 

• 



total 
Year of nuaber 
W.§§5 eexed 

1939 378 

1940 118 

1942 130 

130 

81 

TABLE V 

AVERAGE LENGTHS A~D NUMBERS AND PERCru1'.l'A.GE OF BOTH SEXES 

OF NORTHERN PIKE AT TIM~ OF TAf.GDiG 

ATerage tot•~ le.p.ah Number Percentage lumber Pereentage 
Ma.lee Feuialea male• males f'e:m.les females 

Peteraoa•• Diuh 

s;e.5 596.9 247 65.:; l}l ;l+.7 

503.2 588,5 68 . 57.6 50 42.4 

519.5 566.3 70 53.8 6o ,46.2 

5v,.5 

Denton Creek 

39 48.1 

• 

ATerage total length 
males and feJlllllee 

542.4 

5,9.4 

540.7 



7ABLE VI 

VARIATION IN GROWTH OF INDIVIDUAL NORTHERN PIKE REOOV.8Rfu1}~ MEASURED., AND RELEASED AGAIN BY INSTITUTE PERSONNEL 

Si&e group Variation 
Total Number ot Total length Total lellgth Growth at time of in growth ATerage 

Tag number Date days year• out at tagging at capture increment •ggi.ng increment increment 
and sex ta ed out .. oxiJDate millimeters millimeJc;ers millimeters milliaeter• millim.e ... millim.eters 

' 4297 ~ 1 331 418 81 
& J.&266 341 1 372 459 fr/ 300 - 399 55 • 87 74.3 

' ~o ~E l ~§!a !¼22 22 

' 4582 ~ 1 413 473 6o 
h.oo - 499 39 - 60 49.5 ,s l l 40 

' 4515 ~ 
1 510 555 4S 

' 4333 l 510 528 18 

' 4370 352 l 515 566 51 

' W.,.9 356 l 526 619 ~ & JA75 ,56 1 532 558 
0 ft4 355 l 536 570 34 500 - 599 6 .. 157 51.2 

• 357 l 547 704 157 
i lJ.po t l 549 644 95 

' 4380 1 ;6o 566 6 

' 4251 375 1 561 588 ~ 
0 1657 ,48 l 563 570 7 

' 4492 355 l 563 6oo ,1 
• 4 o6 l 8 6 0 
0 J.a495 l 604 620 16 

' 4500 1 6a4 637 ;; 
d 4595 l 6o5 620 15 6oo - 6W 6 - 33 1a.; 

' 4524 1 614 624 10 
0 4315 1 628 634 6 

' 7 1 648 678 

' 1 0 1 0 7 ~ 
t 4112 !i£aa9 l 810 .\880 70 zo zo 

! 

9 

~~ m ~: 2 t~ ~ :::: 1~ ~=~= : : . 1~ _l~ : :. 
' 2 21 

' 12,16 J..122/40 715 2 ~ 560 18 
500 - 599 18 - llt2 80 -1...~:\gg'Z~ . . 1&/1-7.M_-7~ .g 

--,.-- ···---.--- .. "'· , ~:z I : :;,;; z .. 11i ,;.;:;lil! .. 11 !!II . :.s 11 ,a ·., •· -.,- __, __ ....... , '-· .·· ---· ··;-.,,.-~- ·,..- . •· -· -----....._._ . ._... -~♦ 

d • ~ 
.~· !I I I ffl· fiifj I I :ffl !i !I t $, 0 : 

& ,;t, 4367 5/5/;9 1056 ; 646 710 62 
6oo - 699 62 ~ 82 72 t·/ ~5 ~~2 1ozo ~ 682 7~ 82 

'iT Repeat reeoffri••• 
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lsuMMlAFIELD TWP.,CLARE co. 
(·10 MILE~ FROM POINT OF TAGGING) 

MAP TRACED FROM SHEET NO. S (U,S.ENGINEERS), 
HOU!:.E. DOCUMENT N0.143, 72NO.CONGRESS, 1ST. 
SESSION 1931. 
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POINT OF TAGGING RECOVERIES 

MUSKEGON RIVER IJ .. AICOVIAID DURING VIAIJI 011 TAOOINO 

WEIR Ill· " "AST VIA.fl AtTltl TAeo1N• 

DENTON CREEK 
& "r.,ovuu:o DUR\N6 "ti.Aft Of' TAOOtN• 

IA " " F'I .. ST VEA" APTIII TACIGINO 

~ NORTHIAN PIKE SPAWNING AREA 

+ POINT OF TA.GOING 
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