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It ha• l bem kn that mat titr • ha•• an 1n4et blat• 

type of p-owth, but it bu onl7 reoently bee a.ppreoiatttd that 

their :potential Ntte or inoreu 1• TAnly gnat •r than th .. ..-er.g• 

growth 1n ;t11re. Sirloe fi•he• are alao no'tably eu'bject to 

d.n.rfing undei'" oontUtiona of ov.rpo, lt.tion, ut� oo iti 

Uid reatrtct•d apace• it tollOWG that the ffl"1&t1o or •1•• at a 

i'ftn age may be en oraou1. It t• aleo known that a r• ced ,:rowth 

in early lite do•• not atrroy the growth potential, tor wben 

plao UDJ er tawrable oondit1ona tlw dwuf•d t1sh may grow at an 

unuauall)' rapid rate. these pbetlouna haTIS been det•rm.tned ohietly 

■tud1ee uelng the aoal• •thoct ot eattiut

'1M IIC>N directly ed conclwsi'ffly 1nwat1pted by u�riJllent•• 

The procent p.p r report data bearing on the growth of th , northern 

pike, obt1.ined r the cours ot expel" Dt• conduot fl"oa 

1911 �o 1939. The re•ulte bear on eaLoh or th growth t c tea 

•nt1oned abo-...

Michigan Department ot Consenat1oa. 



The•• ••r�ent• we undert•k by the Inatitut• tor Fieh rie• 

Reaevoh of the W.oht ut ot Con• rvation, to obtain 

J.ntormatlon on th poae1h:Uity of artifioiall7 pt"opaga.tiug northem 

plk • The data bearing on the lhll cult:ur-al proble will b reported 

el•ew re. The work n.a CiOll8 at thts , rayton i'lal.nt tobery,. with 

th• etfect1 coopention of A. 'l. Stnart. then Vi trtot Fhhertee 

tupernao:r, nd hi• eta:tr. Thanka are •lao due �. Albert s. l1a&aerct, 

Director ot t !Jurtitut• tor F1aher1•• Reaearoh
1
tor •••tate.nce in 

plemt!ag tho rk. I aho ld like to expr••• la)' app-eotat1o to 

Dr• Carl L. Hubba tor u•ilt�ce 1n th Ullllpi ot the ata, and 

tor 1ugge11t1 Cl help 11l the preparation ot th1• report. 

fl!At.n01'then pike ua 1n th1• e.xper nt re hatched from 

•g• t&ka on April 7 and 6, 193? at wall Lake, o.klalld Cow,.ty. 

0A · y 3• abdllt 100.000 try N etooked tn th Orton'rill• Rear1Dg 

, whloh ha an uea o� nearly 8 acr••• • anrage depth ot 2.5 

ten aad a ax deP'h of 8 feet. Fo . tor the growing pike wu 

fund•lwd by t introduction or 0.200 ll m11:ulowa on 2. 

0:1 June 10 ·the pond wu atook with 10,000 larg JtlOUtb bu• f'r7 and 

•o.11& ot the•• were proh•bly eaten by t n.ortbani pike. SoDttt• 

during t aprlng, probably during a perlod or heavy 1'ei.ntall h. 

••rly Jlmo. krge numb r• of fish, ot 19 • ciet• gained a o • to

the pond, an.d doubtl�•• contributed to the nouJ"i• nt ot the pike. 

All ot tt. i'1ah tmu, ac identall.J introduced, with the co•pt1on of 

860 yearl bluegille, were yo\U.lg of the -, ar • fhe yearltnt 

bluegill• aparned uoceastull)- 1n t pond d p-odno d a large 



number ot )'OUDC, which tul"ther augllttnted th• al.re dJ abundant food 

eupply. The known •ouroe of th••• extN.neou• fish and other 

c1rcwnatanoe .-. 1t Tirtually o•rta1n that no plk were included. 

Samples or the pike. ••1ned on June 2s. July 14 em Augu•t 11, 

wre pN1ened to d•t•nda• the length Nld weight. it aboat 100 

netted cm ·th t1r1t dt.te, e. l'&Adom aerie• ot 40 waa preserve • 

All of th8 fish that could be ••tned on the other d•t•• • 21 on 

JUly 1, and 12 on Au.guet 17, wre npt (the aott bottom and the 

de•• gowth ot plant• Md• collect� difficult). •n the pone! 

wu dnill4h'l on Ootober 14, &62 p1k• wttre r•conred. a.lo •1th 

� ui.all llirmowa and blueg1lla • All ot thttae tieh were :lnd1Yid• 

uall7 wigbt4 and MaaUl'ed. 

A tram---. •PN•d. in lt ngth dew loped •arl)' 1n the p-owtng 

aeuon. (Table 1. Flt•• 1-2 ,. 8Zld Pl. I). The pike 1n the June 26 

auiple re c1 t1'om 60 to 136 -.. a tho•• 1n the duly 14 �eJ"1•• • rs-oa 

62 to 222 ••J tbo•• 1n the .Auguet 11_ ee.mpl•, fl'oa 19 to 26& • 

lt ia posaibl that the 1-.rgeat and -ll••t. ind1v14uala in the pond 

on th••• date a ••caped c&ptUNI. 'fhe 882 f"i•h r--.tntag on, tober 

1-4 had the 11npr•04Jdeuted aize rug• of GS to '46 Jml.l. (Plate Il). 

•1th the A'ANge at 207 .2 mm. !he p-eat diwrr;ence 1n tiae ol>Ttou•ly

increased u tho a\lJDmer lldftnc•d• l-»ny oE tbe pike gr• WI")' rap1dl)' 

&l'l4 quite variablyJ other• grew li�tle ad fon.wd a ••-q capac� 

•1•• group ( g. 1).

The aul"'dftl and ,:rowth of the•• pike 1n the Or'tcm.rtll• d 

tollowed tht pat�em ot other highly predaoiou• ti•h•• 1n pond oultv.re. 
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At• of th• t1•h get a head start and aw to • large ad ftl"lable 

1i&e. Others• with a poor.-r atart, t"inci the coapet1t1on ao 1nere 

that tn.y raatn .... 11 tll1d uniform in l.aagth. Cooper•• etudy (19S1) 

ot pooct oultuNd 1- rgaouth bus ilhtatr•t•• the•• nla:tlau • 

tlw largeet tiah taken cm tob•r 14. bad. grown at an ••rag•

nte of 2.e •• (0.1 taohea) per o•J• 'l'he lvt••t t1eh at each 

collection date wring the •--r ware all growtag at.• rate� 

•r• than a.o •• per 4a;y, ad the lal'ge.t ti.eh taan on JY.ly 14

wu grClllli.Dg at a alightly hater rate (2.'I •• per day) thaa the 

la.rgeat apecJ.aln taken on October 14 (Table 1) • other 110 rnl'e 

{ �q. 19161 Web•ter, 1929, R-:W•cm., 19.l!J Van l)agel, 19'01 Fboa, 

1M1) haw .ftnmd that the northffll pike Qd the au•k•l.J.uni•, a wry 

olo•• relative ot tho northern pike 1• c•pable of uceedingly- rapid 

growth. ll\lr:1.nt;, part or tbe Hret eeua p:l.ke 1n nature uow u 

aa.oh u z.1 •• per day (Carbine, 1942). !tt. 01117 oompan.bl• rate 

ot early growth per day which baa been pvbliehed i• for the longno1e 

gar, Lefieo•t•�• oaaeus {Hubb•, 1921). 

i'he d1Yert11i7 ot growth in ft'1gbt ot � nonhem plk• lD. tb.e

ortonYill• l� wae nen JDONJ awiki».g (Tabl• l aad l<'ig. 8). Oil 

October 14 the -ll••t •peo1aen ftig)alld QIU)' 2 cn-1 the largeat 

one, 400 uua (3'lat owr a pow:ad). The 362 AOrthern plb r....tnJ.ng 

on October 1, bad gl"own an average ot o.•1 graa m wight ptr day 

durirlf; the 171 4aye a1aoe hatching. The largest ttah (UO gnu) 

grew at the rate 0£ 2.69 gr ... per day dUJ-1.ng thi• .... period. 



The ntr ly rapid �h of ec;me or the pike in the on 1.11 

Pond 1a an• u rowth potential po••••sed bJ fiahe.

The larg food cupply • 'Wt\l"'m t rr.pel"atur d oth r oonditlona ••re 

obvlou• ly cotldl.t i ft to uc pt.io lly J'&pid ro"llth. 'mly, t • did 

• or th ti h be etuut 4 in th aeu pondr to produ the

ai&e' SeY.-r•l po sibilitie• C to mind. 

It la po•aible ' >wt th • l fi.ah nre di eued, though the 

n1 eno• avail•ble does not t "°" thia •x.punatio • T!Mt;y ere ob·doucl7 

OJ&ciated and .i 1 but 6 or tho 140 died within 6 days at'ter t remow.l 

of t tieh tl'Om the avtlle Pond to the Dt•yton Plaina Hatchery
11

wheNaa of the lar er tiab, ti-...t 1n th• •-- "ff'1• 41 during 

thi• pertod. · · 1:DUJ1att021. b7 ell A. ';oo<lbury of tr.o•• tha died 

d.i.tolo1us4 no •xtenull or int.emal pva J.t • that CQUld ngard •• 

reaponaible tor t mortality• It 1• l•o poaaible • though iiw, nilly 

bahl• • that tti. dwv led tlah ha �v•r l•ni. cl to ee.t • .Anotb r 

theorertics,.l po 1ibilit7. t�t 1:he �f• t .11ed to aw beeau•• ol 

gmetlc tao.tore _, ia neg•t.d by the :r.p1d growth ad. during the next 

season (p. ). Offrol"OWdlng th• 1paoe raotor y haw contrlb ted

to the dwarf1ug or eOM of' the pike in th but cuoh m ap1anat1 

ould be in oneinut with th 'ffry r.pid growth of other pike in ttMt 

a pan.d. 

'the mat plauaibl• • pla:natior,. tor the gr•at d1wr•1ty in •h• 

ot 'the pi in the on'Yille d ie that • of the tiah o tauwd 

811 &d.ftllta,:e in leading that • int•i:mtd through the 1oa•on• wher•u 

01.hen li wd Undtlr oondltiona that nr unf'•vorable. .An early atart, 



du• to hatoh a dey welier or to ••rllw e.ea 1.cn or predation 

y ·v. g:\ven e:ert&tn .tiah an initial ftntag • So· NY haw 

talcen. up • bit•t wh8r• toed condition• wro escellen't
,, 

herttu 

otura :y hrfe be<IQIIIS ••tabliehad, oither by rand ohoico or beceu•• 

other place• w•i-e pre-empt•d,, 1n as.tea where theN waa Uttl• food. 

ln aupport or thi Tiew,, nideno• -v be oited that the yo or the 

northern pib the •ki llut\gC" do oecupy d•t1ttitfl hOJt'!e raJll•• of 

lit:tite4 et. le conducting another 11.0rtheni pln •X'P• nt 

eds Drayton Plahls HateheJ7 in 1959, I found th£.t youn pike ooulcl 

to thro _ hout the a\Ullt.fft- in det"lrdt.• •pot• •bout the pond. Sim 1y 

Bl1ou (19'1} tou that J<>llllC muakellur.ig• were Mr.rl� ... clt ... ),. to be 

tcnmd 1n cert.a.in nll-de1'1lt cl veu • According to him, tbtt yo 

••kell'Urlt• do J:1ot ran.ge widely ta. auroh ot food,, b\l't nit tor the

.food org.animn to CQIIIID to them. He •lto fQUnd that in trapping tinge:r

ling• • cu tetbing or • net would. take two or more irldiT1duala • 'but 

•n•ral daya 1.llt�d ... etween t!w oatchea. lle e.leo atat that a

lad of 40 or io t, t 1D length ,.... no more •ff• iw on tnp• than a 

lead halr the.t length. These obsertatione •uSt set th•t ttMt fo:raging 

ru.g• of th• ••nllux.ge 1• ltmtte4, uw th1a evidenc• pnwmabl7 appl:l.e• 

alao to the olo•ely related northern pike. An earl1 ttxatton of the 

teeti re· , •oae t11:ror•bl and other• untavor-able, aight well l•d 

t differential gr- h. 

Th9 pres ce ol the oth•r lU ■pe lea ot fi•h in tbo pond broug� 

about • ••••N oompetitlon tor f'ood. Although an a.'bundanoe of' ••11 

tl■h waa Pff• rxt, per p th largeW>uth l>atta tmd the perch were re 



uepb at eat� fflt.ll �lab than •etre the n,all n.orth&l'lt pike• 111 

aa ex.pertmant to ue't thtJ r•lat1euh1p between :rmt.ibllungt; try and 

the� of other species. El•:on {1941) pJ.e.ced mt1ak-ellW1p f"'t7 ad 

wgemcuth baue f:rf ifi the eeme eontainsr. Until th& end ot July 

• ithor tlK> muakellunge nor tho lwgC101ath baa1 •h�•• ani i.ttelm•tion

to ml.en ,,.,.,}! other., wt e�titicxi f'OJ' tood WM uu. Th• lut�th 

base &7 WfJN mu.oh mw• ue,- at oapwri)lg enll m.i?wnra thN.l weN the 

muake·lluqe .. 

In dl.soueaing the fetdirig bald.ta of' the i'Jll8kollunge. b,cl&J &ml 

Wern r (l93t131.S) etatedt "''tll.W t.o w� habt'b ot poi•.mg ov.r 1t• 

pr.y, tho ..,tmonge orturi loa.s 1ts v1o't1J4• ainco the mtnnuw try are 

vsuelly q1tf.te tlR'!:n;; and •ither nui _..1 in tbs a&l1'tl.J!1; or have 

et-ert&<\ to ntm ... y when � lung• ctri..ke, eau.b&g tho latter to lid••

or obtain an bseeun bold. i\trt� • 'tht! lateral body =veadba 

of' the awbmd.ug minnow lrl4ku f.t · dltttcu
l

t tor ti» muld.ne.nge to ttrik• 

attcuft'bely." The 'b.ablte ot 'bht:t northem ptb are ff2'7 aud.lar to 

tho• of tm w•k•ll,unge -4 lt 111 beU•ved that thee ob&&!"'IR.tiona 

ad• on tho mske11unge appl7 to the northe-m pike. It la therofoN 

pro'babh that tho a-11 north�rn pike in the <.lrt<m.'rille Pond. ffl.lN ao 

ne ad 4'imaalated that � ••" •at strong ttnough t• catch ldlmowa 

and wr• meed to aubeiat on bladeqtU1te .rood. They •en grieat.ly 

emaeia'i:oa. 

·Pla't-her 4ata on the � of' 'tho northom pike wet:• obtcdned at 

the �on flaw btollery-. -wmtre th• i aunivoro or the 140 ,-11 

ttoh and .108 ot tho le.re- fi•h• that were tu:on in the drain� of tu
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Ortonville R utng Pond on October l • 1937 • WIIT kept in • pond unttl 

October 1'7 • 193�. On D t.\llbt:tr 15. l9$T,. 51 northern pike thllt "•r• 

reov;.\-oc.1 £rain th.t, E lle bb AqullJ"i 1n ll -roit ,m.re plac d in the 

ota110 pontl. idtl the otb r northern pit • The thl"tte aori•� of pile re 

rk d .for rutu1• iCtent.ificatio b)• clipp · oi1•fer•.b:t. i"ina tor eaoh 

lat• Durint �h• cow-• 01. tho experilumt 66.296 JUAnowtt Md perch 

were plao d tn the po_r1d &• food fo,- the p1k•• .Adult bluegillc -which 

·••�• alao iiltrocluced apav.rned euc •••�111 in th• pond• 

a.4dltie · l OW"'o• � t•04i. The pend Mt• partly d.rt.ined on 

produced an 

y 26 aJ14 

Nov mber 9• 19-88 1 on which dat•• all oi' he pik ""•r• ecnmt•6 NU\ •uh 

lot ft weit.b ... & wdt but indiYidUkl -.eight• and m.a.1u1-e•nt• ot

l•ntth w•re ti.ken on only r&ndOJl'I 1-.ple. All o!' tt.e pike -.re 

uu.U-.i.dually weigh&d and a:i uured when tlut pond • coapl•t•l)' dr-•�•

on October 11. in�.

'!he tr«lltndou• trow-th d• by ,o lt o:f thf'I noi-ttt..rn ptke in -th 

Ottonville Pond u not nintain d throughout theil" i-etention at ttw 

Irra:,ton Plains .\-latP.hery (Te.bltt 2; Pie9. �-5). Tho -.ve:rago growth 

increment• in the r af"in p at the t>ra;,ton Plain �eh•ry wore u 

tollo••• 63.l • h'o:aa October 1,, 1��7 to 26 _. l018J 58.2 • 

trom 1..-.y 2e to ioftln'ber s ,, 1938 l 121.21 • tor thf! tir t yttar s and 

only ae.:s m .. :for 'the a.cond yee.r in tbl pond ., trom Novembe 9. 19� 

to O,.to1 r 1'1 • 1939. The•• tiah tb retoN mad• o:cellnt tr h during 

their £'irat WintfJr md first 9\Umnllr in the Drayton Plaine pond but th• 

111.oreaae in growth dur the •• encl !\ill,_.,. wu only 21.7 per cent 

of that of' tho tirat 1••r• 'l'he rked decnue 1n the growth rat ot



the pike during their third yeo.r or lite. in a ring pon,, e u• d 

th to be ft'll.ll�r the &Teng• at t�•t • •and c1uud fl.ll sually 

abrupt depr aa1on of t :row ·h ourve f:'or t third ycu,r. By th find 

of th 1r third au i-., on Ootober 17, 193 " hn thre., nroupg in th 

nn)'ton Plains pond. va .. 1. 1n avera • loar,tl1 t'rotl l.4.! tr, a., inoJuJ•• 

where•• it} nature.l wat•r• in )<ichir,:an, north rn p.fl:e Wllually ,.each t • 

l• l length ot 1-t inoh•• a,-ly in t�•tr eecond a\tlfU'l.er •ccordiu,: to 

, • • c. OD.an {unpubl1ehed. report, l.net1t" • for r11heriet1 R• rcb). 

JJ, •hcmn 1n i(!;Ul"O 41. • •11 ll fiah NJrAin•d w•ll r then •vera. • and 

t)lc 1ar . e fiett la ,.,,er then the 11,;ean untf.l the �nd ot· the •• ona tu "t', 

whell the rarlh of both vour- leveled off to tall fl>:r below th• • nge 

for th 1pecle• m-:lnr, t third ynr. h bee! ot oom.pu-i en ,. the 

cu"� or �h in natural w.tera ,. i take rrom Van t11tol•• t11te ifl 

data ( 1e.-o) tor th• pike or ws.aoonain, whioh frt:ffl a-t about the II e 

r te ae do the pike 1D el it•n, •• detemined by n o�. . o.au,e 

the ti &t which the �ulu• tot on the aoale• ot Wiaconain tiah&t 

• hot be dfl'ta't'Jllin•d• it haa be n uaumad (F1g • .f) t t t e tb: of

the .ton:mt1on ot tM ulu• 1n li1oh1 gen 1• th• 1� •• th t fot-

W1escOMilh rn 1i1ohigan . oJcan {19CS) d termin that ti. tormat1on o� 

ttw lll'lmllua y be • peoted to be plet by the tirJJt at June 

(•.,.r•g• tor the entire state), except iJ1 ,muaually co lcl �•r • 

T d•pre••ed. gr-owt l o.r the adult pit• in th NIU"U. pond. ing 

the third ye&r or Ur · ll'Jay bo attributed to the epace fact.01" (th• 

tr•yte11 Plai1t1 polld •• etoo� d st tb rate of 320 north•tn pike per 

acn,). lt. l• thought t d••p1w the pre• • or lu e quant1 tie• ot 

tood,, northfftl pike •111 grow YeJ7 little in rell?"ing pond•• &.tter 
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bavin a.ttain d. a C"ert 1n •1.r. . 'fhie ape • appear to Nquir• la.r • 

bodic of tr in ord r to re ch large •is • 

Tho growth ot th ll end hr-• 1b t t.t. 

Hatchery furnished en ex erblcmt l demo tmion of the pl"ill iple ot

growth oos.t eation. Thi 'tent a propo11f<l b:' Oilb•rt (191,), who 

tound thl t ._______ ___ th,P, ot

the •• (lond yoor er 11f•, g.rew 1J'l suoe . �.tng yeera "' N elow1y on the 

awi-&1· han did h 1'1•h that r� emall t th• �nd of th.tt 11'001!.d 

70ar • f."ff.ntut\lly all 1Ju.\j;d •u l rf:1.cblc. ai. ne•rly •mi.tor.m l n,r,th e.t 

r.v:.turtt. '• V . Ooftten ( u29) d•t•minfld. t} -t, tle :tu, oJ' t;i-fflrlth 

t1on hol e f'()r the btk hen-ring (Le�ci��t�l!, art di), ,ut alt.hough the 

•a.oh aueceed.ing yt,u ot life (the ••11• t l' a1•l11tr,a �cue the tatteat

growintt 1 b and tu lar •at ••rlu, r.- th ale. t t;rowh.g tiah) the 

length of the ••llen t'i•h did not quite e to •qual that o • the 

la.rt• thh 1n lat•r ,-.re. bba {19211 1S21a) e.nd. llile (lfj3fi) abo 

toum tt..at t1 re al1.,wly t Ufl!u&l 1.._,_ early Ur, c 

pen at d r � � e d•ticienc,;1 by r,:rowblg tutm- 1n b.ter l tf•. Th t" 

iu al rtn body ot other dat.a to iadic tft that ·th � owrth potential 

of -tnblal 1 JlOt r cdily de tro1 d by a. ttun.tinr ot t. •&rl) growth. 

lt b oltviou · thei.t t · r. ll fiah f;N f'll�t r 1n tM Dn.yton 

Plt!lin thAn id twa 1t di nd. lar e ... a.u•c fieli (Fi{"IJ. 2..,5-) • but, 

when t pond WI: drain•<l on October 11 • lGZ9 ., t 11 fiRh had t.laoat 

�Uf�ht up with the iua-ai& d one wh1l the growth tn l9.D£th ot 'the 

Md1 -eu-4 w • pa.r-«ll led th t or t larg f'teh. Th• r .. p1d g�rtb 

t t -.. • by th• 11 pike ,. pc.rtieule.-r ly 4ur · th 11' a• ond 

a\Ull'ilel" 1• •triking ex 1G or the r�•t grOlrth potential ••••d 
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b7 the northern pia. Although the ditterenee• tw 

each ct th two ye r1.- th

aall tiah no'ffr uit "4tt c;1 t.he aii• ot th large t1 h (!-� . • 

4•5). Ttw 1.rlo nt · in 1 h or each o the 'three groupa. of' 

no:rthem pik• d r 1 oh crwth riod be1!:aa

tbt t 11 fish wer the tuteat gruw�t.U&: thh the le.r • tiab 

w..-e t elosen grcnd.ng (!llbl S). Thie table aleo how• t t 

11 northern p1 were not -... natic runt • .llt gh tu

amall ti h got otr to • · atan tl.'l heir fi'l"•t • 

...,.. lveo tM proper 001).i itiOllll theJ re ble d\U" 

r. wh the)'

the n.xt two 

r•ra to owr ry larply the ett• ta of tbt untaYOnibh c-o 41-

tiOIUJ to whioh t '¥ we nibjeot 1n ·their tint sn11tl!Mlr ot 11.te. 

A t.l"M�·doua apread 

orthern pike reared 1n 

s 

legth de'fflopecl early in the ••non in 

toh ry pcmde thi r,reat 41wrg • 

bloreu• u the r edYme d. � ot th pin f.:rd l"apidly and 

quit Wl"ie.bly wb1 oth re grew ftry" little to oinp t 

11&• up. rhtr ... ,,..���·· or the northern pik in rear • tollatva

t!w pt tefll of otbar highly Pf'•daceoua tiett.a ill pond cultul'•• 

The extr ly rapid grc:mt.h of • , or th• no� rn pib in u1ng 

1 ta •n xupl of th gJ"e t growth pot ntial poa••••• b)' tl•h••• 

'fhe la rgeet tiah at t •n ot the tir t IUJ'llmer had uown a-t an awrage

rat. or 2.s • 2.69 gr._ p,r d•J•

�,m:r,.w.®e growth d• by eo of nort rn pike d\lrbl 

'th lr f'Uat r na not intabled throughout heir Ntearbi in 
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rearing pond• for two additional year•. It i• beliend. tba t northern 

plb will grow wry lltti. in rearing pcmde after having att•.med • 

con 1n aize. 

'tbs growth ol' the DOrthern pike 1n rea.riJlg pond• tumiehed an 

experiinental ddc>Mtntton or tM prino1pl• ot r;rowth compenaattoa. 

'the amall••t fl•h at tbt end of the rt.rat yeu h•cuie the f'a..t•at 

growing tlah in auoo••d 

alonet ,;rowmg f1•h• !l'he ra.pid O'lth that 1• -.de y the•• •mall 

tiah t.• another etrikiDg aupl• o:r ta �h potents.al of t;he 

IIOJ"them pik•• 
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TABIE l 

SUipling � .. er ttab 

date !a i. 

� 2S to 60 60-lU (72.6) 0.1-2.1 (1.1) ••• -la ... ••• -0.22 . .. 

July 1& 21 79 82-222 (107.O) 0.1-2.1 (1.2) l-'11 (13.4} O.Ol..0.99 {O.lT) 

AJIC• 17 12 11.S 19-263 (111.0) 0.6-2.2 (l.&} 2-102 (U.7) 0.02..0.90 (O.41) 

Oot. 1, 861 171 83-IU (207.2) 0.4-2.6 (1.2) 2-460 (72.l) 0.01-2.69 (0.,2} 

�n. pib ani approxilately 9 -• lo whe:i hll.tOMd. 



TABIE Z 

cmo:anr OF Tm. :tlORTlm..Rll PIKE u Nil) llO. s AT TRE DRAYl'OR PI.AU JW'CllEMY i!El'M-:Er! OCTom:R u. 19S7 AND <X:ToBIR l'I. 1939

SCi·� Total l� (-.� 
Range (av.) 

� Pacenta«• in- kl'•rag• Ino� ot Per-oentap in• .A'ffnag• growth per da7 
&flrllg• -1ght utH or ay..-age 

length ti-.) 

Small tisb (Ol'tocrtlh atou) 

Oct. 14. 193'1 61-109 (Sii.6) 86,.! 

.., 28, 1918 180-191 (17�.7) Mel 
IIOY. ,. 1938 � (107.t) 127.5 
Oct. 11. �g 1!S6-1'11 (363.S) 56.& 

Large ti•h (o.rtonnli. stock) 

Oct. u. 193'1 1sis-s11 (27t.l) 26.6.l 
lia7 u. �8 2$?..atl (US.1) 65.0 
•o..-. 9• 1938 1it7-H5 {394.0) 6'.9 
Oot. 17. 1989 �flo-652 (U7.l) u.1 

Bell• Ial• tub 

D9c. 11. li!? 209-1015 (245.2) UG.2 

1 24. 19� Z12-S26 (SOl.E!) 519' 
JioTa 9. �- JU-SDI (356.6) K.9 
Oct. 11. 1�39 S$7◄20 (IM.!) 21.0 

�nt of wight �tor 
&'Nf'a&• lvcth (CNM) cu--> anrac• .. s.,:trt. m.111-tera 

91 ... 1 •• 1 100 o.61

41 11.6 27.6 87 o.n

u 145.Z llS.G 78 o.16

16 2so.o 84.8 a1 0.17 

sn 101.:s 101.3 100 1.ss
19 227.5 126.Z 66 0.29 
H 119.2 91.7 zg 0.13 

6 kl.7 �.& l2 0.,01 

9$ tl.9 11., 100 ... 
19 1689' 106.s 61 0.16 
l& Zk.O 61.1 28 o.as
., le7d SS.;tJ 12 o.oe

� redam -..ph of f1.lh tsken a 1&:f 26 ud NoT. P, 1638 ... MUUN<l; all tbh wen eifhed tmd counted. 
ffi• egg• hatchtod on �11 21. 11111 at -.hio.b tiM the tr, 'ftl"e •PF<4t1-taq 9 -• long. 
�• ti•h -. probabl;r a1Hed l:l 7 21 Gd ov. 9 who all.l)' • r-a- aaapi. or ti.ah wu meu\11"-1. 

� 

0.02 
0.12 
0.68 
0.25 

0.59 
o.s1

0.19 
0.12 

• ••
o. 

Od9 
0.10 



Sise group 

S.ll fbh 
Belle Id• f'i•h 
large t1ah 

dlttab 
"•U. i.i. �1.ah
!Arp !'iah 

'?ADLE I 

nm AVERMlll I.:CRF.».:&T ,, LfiliO'rH M'D DIGH1' Kl EA.en COWCTlON DATt FOR THF. 

Length ot N.ah 
at hatching 

(an.) 

t.o

i.O
9.0 

Affl"&g'it �remnt hi length (•.) 

Oot. u-. 1911 

�·' ,.2
266.l

1,_4..l�l.9 
101.S 

nt.y 26 ,. l9S8 JZoT. 9. 1938 

M.l 127.6 
66., M.9

se.o 6'.9 

Oet* 17• lSS9 

66.6 
21.a 

2:s.1 

Awrage total length 
Oct• 11 • 1939 

inohaa -·

asa.a H.S

184.3 15.l

,11.1 16.C

>...-.rac- ..... e1,1tt 
Oct. 17

1 
1GS9 

grau ouncea 

iso.o 

211.s
ae1.1 

�be anrap 2elght IIQd av-erag11 1-Jl&i.l-, ot the !»la Id• N.ab are tor l>e04iaNl' U, 193'1,. t-1'�• dat. tlm. tboa. 

ti•b were pluecl 1D the raarmg pCllllll. 


















