
Original: Fish Division 
cca Institute for Fisheries Research 

Education-Ga.me 
Dr. Robert C. Ball 

INSTITUTE FOR FISHERIES RESEARCH Mr. c. Troy Yoder 
__ D1v1s10N o,. FISHERIES Mr. Clarence Taube 

MICHIGAN DEPARTMENT OF CONSERVATION Mr. R. s. Ma,rks 
COOPERATING WITH THE 

UNIVERSITY OF MICHIGAN 
ALBERT S. HAZZARD, PH.D. 

ADDRESS 
UNIVERSITY MUSEUMS ANNEX 

ANN ARBOR, MICHIGAN 

DIRECTOR 

June 25. 1948 

Report No. 1182 

A PROGRESS REPORT FOR 1947 AND 1948 ON THE PRODUCTIVITY­
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Stunting of bluegills and of sane other fishes is known to occur 

in a number ot Michigan lakes. h an attempt to learn the causes and 

to find means tor correcting this condition. a series of experiments 

was started in hatchery ponds in the spring of 19W>. Additional in­

formation these experiments were intended to provide included what com­

binations of species will give the greatest production per unit ot 

water and whether fast-growing fish experience earlier mortality than 

fish showing a normal rate of growth. Ponds at the Wolf Lake and 

Drayton Plains hatcheries and the Almena and Fen.ton rearing station• 

were stocked with young bluegills. largemouth bass, and smallmouth 

bass. 

Some of the ponds were stocked with bluegills to produce stunted 

populations; in time, bass or pike were to be put with the bluegills 

to reduce the size of these populations and in hope of eradicathig the 
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eonditien et stW'ltiag. other ponds were stocked. fer ••• in the OGmparative •or­

tality atwliea an4 in :maximum production studies. The ponds were to be arain.ed 

in the spring aad tall. auci the tish. weighed. uasured.• ancl oounted. betore theil" 

re-turn to the water; this procedure was to serve aa a periodieal iD.Tente1"7 pro­

Tiiug data on surTi-val. growth. and reprod110tion for each experiment. 

Shoe the star-t. -various 011"0U111stu.oes ave altered. th.e eriginal plus 

tor these experiments. SC11111e pond.a u.n eeen dropped. fr• the program.. while 

the tish populations of other ponds haTe 'bes lllOTefl from their original loca­

tions. The eaparatiw mortality atuq ha .. been a'ban.d.oned 'Noauae it is thougat 

that tae results of a110ll cperimen'bs eeuld haw no more than meager applioation 

te fisheries maaage•n:t.. 

Thia report giwa the preNnt s'batua et the ilrreatigations. notes data 

aoo•ulate4 :f'ra the 'begimling ef the program. ancl. outliaes plans for the 

future. Prertous :rnatitltte reports cleali11lg with the preduotivity-stun:tiJlg­

aurTiT&l experiments are l'o. 1098 and lio. 1109. · De:ta a the growth and aur­

Tinl et bluegill try stooked ia hatchery ponds are given iD Report l'o. 763 

an.d ha.fl s•e relatioa to the olll"rent experim.ents. 

During the spring o:f' 1947. the .tollni.Bg ponds were draineth Wolf Lake. 

l'o. 3. s. 13. 14. is. 19., 20. 21. 22 and 23 (the fish :f'rG'Dl pon.ds 20 and 21 

being DLGTed to Comstock: Park (I.yd.ell) poacls 18 and 21., respectiflly. :f'oll•­

ing this draining); Fen:bon.. lfo. 2 and 3 (fish 0GD1bin.ed and m.on4 to Drayta 

Plain.a lio. 11) J and Drayton. Plains• lo. 7 • fhe tour ponds used aii the AJmeaa 

rearing station for this investigation were not draiaed aeeauae tae water 

111uppl7 ns not adequate at that time te refill them. 

:During the period. o:f' September 30-Noveaber l&.. 1947. tall clrahing pro­

oeeded en these ponist Wel.t Lake, lo. 3. a. 13. 14. 18. 19. 22, 23; Almena. 

Ho. 2. 3, "'-• 5a COlllS'teck: Park. No. 18 ud 21. Pend. l'o. 10 at Wolf Lake. 

stocked. with larg•outh baas try- in Jme, 1947., •• not drained because it was 

thought cirainb.g :migld: interfere with a tertilizaticm experiment in an ad­

jaeent pond.. Pcmd JJ'o. 11 and 9 at Drayton Plains were drained in the tall 

by the hatohery statf'. ht No. 7 was :aot drained.. 
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Pon.cl ••• 14, at lrolf Lake waa dropped: fr• thia experimental aerie• 

after the 1947 tall draining 'beoaue toe tnof the origillal bluegill■ 

remained to make coutinatiou of the uperiae:at wortmmile. 

Two t&Dlea list a'llm.erieal data of thoae pada tha.1; han been 1a 

thia experim.ental aeriea at Wolf Lake. Jlmena, ud Cm.stock Park. h 

obtaining the length data• random aamplea et 100. 150 or 280 tiah fr• 

each pepulatia. were aeaaaredJ use et the largeat of these a-.bers llenoe­

f~ ia reeemm.ended. llan4• aamples also were weighed to ieterm.iae the 

nauer of fiah per pollllCl. !he tcrta.l weigkt ot eaeh populatia has bean 

ebiJahed at i1lT8llLt017 a.ad the total n.lllaber ot tlah ia meat instances baa 

lNen oaloulated b;y uiag this figure u.d the mn.ber ef fish per pn:acl as 

a basia ot ealeulation • 

.Although ecm.sicleral,le 'ftl"ia't1• ill lagtll and weight was end.eat 

UlOD.g the bl•gills ill the tall et 194,7 • en.set et ata.ting wa.a shown 1B 

&17 fem- popllll.atims. DULely. those et Poad •••• 8 ud 22 at Wolf 

lake.••• 5 at Almena• ud. ••• 21 at CGUwek Parle. file tirat 1;Jntee 

pen.da are those iato which 19arling• were intredaoed ia tae aprinc ot . 
19116. It appears eer'liiaia -tha-t stating of fish 1D. PoD.4 Jro. 21 eoovred. 

earl7 'beoauae this populaticm. ezperiaced. mLU11&lly good avrival at 

'l;lte 'begia.ing. !he 'bluegill• ot Jro. 22 appeared aea.r the borcierlizle 

of n.ermal grewth aad ata:tiJl.g. whereas iD. the other three pond.a dwarfing 

was mere marked. Dr. w. o. Beokmaa'• da:ta oa aT9rage length and weight 

et wild. fish ill. Jlieldgaa were employed to deteraiae it stun.ting bad •-­

menoecl aong the experiJllental ti••• 

Observation.a ot last tall ah.owed tlaat stating 1D. bl•egills •• 

reflected JllOl"e olea.rly by aub•normal weigkt than by aub-noral length. 



The tiah of two population.a in whioh it was 4eoicled. that stQnting had 

begun revealed cm.ly little deviation in average length i'ra na-atu.ted 

specimens, while deviation in average weigllt waa quite marked. These 

hac:1 an ema.eiated appearanoe wl:deh rather defin.itely segregated tha from 

fish ahowiag neral growth. In. awmnary, stating ecourre4 in all in­

atan.oea within 18 lND.tha after yearling bluegill• had lteen stee~d at 

rates :mtenctecl to result in stunting, and aarting of one populatien 

teok place 1d:thia 18 1U11Ltla.1 af1.er natohing. 

Bluegill poplllations steeked as yearlings haTe experienced consider­

ably better aurTi:val rates thaD. these atooke4 as try. Fr-. the time et 

stocking 1a the spring of 19J;a6 to the time of draining 1a tae tall of 

19'47, peroutage surTiTal in pend.a reoei'ring yearling fish weres Ho. 8, 

Wol:f' Lake, 26 peroentJ ••• 22, Welt Lake, -6 percent; Bo. 5, Alaena, 

47 percent. Percentage surviTal in pads receiTing fry were1 lio. 18, 

Wolf Lake, o.s3 percent; lio. 19, Wolf Lake, 2.81 percentJ Ho. 3, Wolf 

Lake, e.36 pereen.t; Ho. 21, Comstock Park, 1.54 percent; Io. 18, Cematoek 

Park, 0.7 pereent; lJo. 2, .Al.Jana, 11.55 percen-t; lio. 4, Alm.ena, 4.43 per­

cent. 

The um\l&l yield of bluegills (adult and. you.g) from. the tall of 

19&16 to the tall ot 19Ll,7 range4 from. a loss ot 52.8 pounds per acre ill 

ll'olt Lake lio. 8 to a gain of 217 •4 pound.a per aere in Alm.en.a No. 2. 

Excepting Ho. 8, the populations of all ponds showed. a gain in pcnm.c:1.age. 

The aaaual yield of bass (only fish of original steoking) was ;o.6 pound.a 

per aere fer Sl&llm.011.tlas in Wolf Lake Ho. 13 aac1 26.6 pounds per acre 

for largemeuths in. Al:aena ••• 3. Of thoae pom1s clraiaed ill the spring 

of lsib.7, all except one 1hawei avenrinter loss, the blaegills of Wolf 

Lake lfo. 3 experien.oed &11 a.explained gaiB of 4.7 peads per acre. (See 

h.ble Jo. 2). 



.Appreoial>le n.1111111,era of yemg-o:f.'-tae-year flail were felD>A ia 7 et 

the 12 bluegill poad.s draiaecl in. the tall of 1947. Five pais OQl'Ltain.ed, 

either nr, tn or ao 7ouag bluegills. Only oae of th.e poada heldiag a 

stated pep111latioa, Wolf Lake lfo. 22. produoecl yoag. Beaidea the 

ether three pond.a co»+-e!:n:blg a'blltecl tiab.. Welt Lab lfe. 3 and .A.Jana 

lfo. !a. hat either ney fn er ao 7cnmg-ot-tae-7ear 'bluegills wheD. clraiae4. 

It is aot knnn whether appreciable spaw:m.ing had not occurred Where yoag 

clid D.ot appear in. the tau. or if the apa1111. and/or tr,- were eate l,y' tu 

tisl1. • 

.Aa was m-0\'lgh't e,at 1D. Repor't Ho. 1098 (Car1t1ae. 1947) it waa ahoa 

again that aenal maturity u.cmg blugilla appears mere cloael7 aaseeiated 

with size tbaa age. Su of tae pop11laticms that pro•••• yoag in. 1947 
were necked. as fey i:a 19!16 • 

.b. eq•l pouuage et ynng .. of-t11.e-7ear blagilla w.a re'tvn.e4 to 

lfolt Lake Poacl lo. 23 aa was re.mOTecl at draiuiDg. Io try were returned. 

to aay other'pend drailled iJI the fall • 

._rald alwlera were atockecl bJ' tae Wolf La.lee lfatche17 atatt in 

Pend. lf•• 13. lfelf Lake a.cl Pond••• 3, Almna later in the tall aa 

forage fer the bass. The mimlowa ooaaia1.e4 of .q80 pounds for ea.oh pond., 

&Teraging 300 to the po1111d. 

By the apring ef l,ka pond spaee at the Wolf Lake J:Tatohery waa 

required. fer other work. maialy experiae:atal propagatiOD. ef milm.cnrs, ao 

in April ai:I: pen.de were clraine4 there a:a4 fiTe et these Wel"e dreppea 

trca the prod.uetiTity--stuat1n.g-aVTi'ftl aeries. !he usal data. were ob­

tained traa the :tiah at the ti.Dal drainiag a:a4 th•••• exeept for Pcmcl 

••• 18. are iaolud.ed in '1le aeeapa:ayiag ta'bl••• The ponds iD.TeBtor1e4 

........ 3. s. 10. 13. 19 and. 22. 



The l>l'aegills :trem lTo. ; were put with 'those of lTo. 18 and the blue­

gills from Io. 8 with those of li'o. 22. Of 'the bluegills removed fr• 

Jto. 19, a to'tal of 1.974 (individual count) were :t'in-elippecl 8.Jld stoeke4 

in Pend :tlo. 21t,., which will be opened to pu.blio fishing under permit . 
J-.m.e 25, 1948. :tlo. 22 is the onl7 pond. drained tbia spring that will 

remain in the program i:aitiated. in 19!16. 

Pena Bo. 10 held larg•o•th bass, 7.500 fey having 'been stocked. in 

June, 1947. On April 7. 19W3. there were Jl&,-1/2 pounds ot basa, calcu­

lated as nlllllbering 2,218 individ:aals, which aTeraged. 2.6 inehes long. 

DI addition. there were 25 lJasa averaging about 6 inohes and weighing 

3.1/2 pO\Ul.ds. ill of these fish were to be steeked. in Jlerkle Lale•• 
Jackson Couty-. This population originally ha4 been intended tor••• 

h oomparati ve mortalii;y stuclies. 

The small.mouth baBS tram Pond lTo. 1; were stocked in Raascm Lake., 

llewqgo County as an introd•etion experiment. 

Wita ene exception., e•parison of length and weight figures of last 

fall and this spring showec.\ a less in weight and nrtually no increase 

in length over winter of fish fra 1.he ponds inventoried. in April, 19k,8. 

The exception was Pad No. ; 1n which a mederat. ner-winter growth 

apparentl7 occurred. The same was true for tl:ds pond last 7ear. Pre­

a,ma.'bl7 this was due to some enTircmmen'tal condition or eonditions. Two 

.taotora possibly oo:a.tributiag to growth here in late fall and winter are 

notecb (1) lro. 3 being nearer the spring which serves as the main source 

of the hatcher., water nppl7, the water here remains WU'.ller than that in 

the other experimental pon4a during the onset of eold weather. (2) Gross 

examinatiens of the basins has iadieated that appreoiaDl7 aere burrc,wing 

ma7fl7 nymphs ocour in this pond than in the others. 
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11• a pro:trute4 period ef l• t:emperatvea 11&7 atteot the grenh 

and oea.c1itioa of ••• tiahea waa aptl7 ahna \J' tile mu.llm.outb. 'baaa 

tram. Pond 110. 13. .Uthowgh cml7 103 fewer 'baas were reenered tld.a 

apriDg tau. la•t tall, the population aa a group bad lost naotl7 lH 

peacla nenriater. !aia ooevrei ieapite an alnmdanoe of emerali 

ahiaere tllat nre a•ilable to the baas as toed.. It waa estimated. that 

a'be1n 380 p81Dl4a et ahiaera remain.eel at the last draiaing. Lesa ot 

,reigb.t nenriater et lndi'ri.d.ul tie was ahan fr• rand.ca sample• et 

tkeee 'baaa and of the bl•egill• tra tllree et the tevr bluegill pen4a 

draiae4 this aprhg. 

fb.e three pads of this experim.•'bal aeries at tae Dra,ta Plains 

Batehery al•• were draiaed ia t:U aprillg et 191:18. !heae were ••• 7, 

10 ancl 11, all ef wldoh were droppecl tr• the aperiaa.ta after thia 

draiau,.g. !he tisll ,rere to 'be atookei m p'blio waters, c:oeptillg green 

a1Ulf'iah and pumpldueed. 11\lBfiaa. The u.'ba for tlae•• poau are aamarise4 

iD !able 3• 

P•d• 110. 9 and. 11 were drained by the ha:teheey staff in tlae tall 

.r 19k7, &lU1 weight• aa4 eatimatecl oom:ta taken. The largem.cna'th aaa 

fr•••• 9 ad. the 'bl11egilla tr•••• 11 were to haTe bea. ateolcecl. ia 

the tall, bn alter they were kept ia hol41D.g pad.a tor about am.a.th 

tae bluegill• were retvnei to Jfo. 11 and the bass p11t iato 110. 10. 

!he bluegills of ponds 7 ancl 11 •h•e4 a marked. degree ef stunt­

bag this spring. The state aTU'age for Age Group . II bluegills ia 

.la,.3 inohea, lNt tllese that were aben 22 JB.OJt.th.• olcl were less than 

3 iaohea lag. 
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Due to difficulties lll. dralll.ing Io. 11. an estimated 1.000 blue­

gills were not recovered and these are not included in the tetal given 

in the table. 

!he stmf'ish in Pond !lo. 7 were sorted :from the bluegills and weighed 

separately. It was estimated that the mixtve of pum.pkinseed and green 

sunfish consisted of about 95 percent pmpkinseeda. 

Appreeiatie is expressed to Messrs. Henry Hatt. Harold Hughes. 

Claude Lydell, and persoJm.el of the Wol.t Lake. DraytOll Plahs and 

Lydell hateh.eries for their assistance and cooperation with these 

experiments. Various maabers of the Institute staff have helped in. 

handling the fish and collecting data. and their efforts likewise are 

acknowledged. 

Plans :f'or 1'49 
Present intentions are tha1; the ponds remaini:ag in the prc.>duct1Ti ty-. 

stuuting-surTival experiments will not be drained again until the spring 

of l9Lf.9• At that time a predator species will be put with S01119 popula­

tions iD. an attempt to eontrel stunting. Species e011.binations may be 

tried in other ponds to learn which of these combinations are more pro­

ductive. Possibly brood stock of alack crappies. rock bass. and perhaps 

other species ay be pat into pend.a at the Drayton Plains Hatchery in 

the spring of 1911,8 for providing experimental stock fer suoh studies. 

It is suggested. that in the future 1'hen these experimental ponda 

are inventoried the yo11D.g fish be sorted and returned to the ponds as 

soon as possible. it their return is desired. YoU11g-ot-the-year stock 

is especially sensitive to handling and holding ia hatchery tanks• and 

• 
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ocmaidera'ble leas ot this class bas occurred in the past. presaa"bly 

• 
mostly due to heldiag a.der 111UU1.tval oenditia.. It ia plamled. for 

next spring that llha:tever yo,m.g bluegills will haw been produced ia 

pond.a where exper:im.ents a stating are pregreashag. the yo•g will lHt 

retvaed to the ponds after inveatery. 

lQaile it is theught that worthwhile Wormatiea oa prod.ueti•:a• sv­

Ti:n.l. and some aapeota of nu.ting bas bea. olrtamecl to elate tr• theae 

experime•t•• their tu.tve ...-al11.e appears to haTe eertaia limitatias. 

For this reasoa additional pon4a -'T 'be dreppecl tr• the pregram it their 

experimental val•• decreases er if :m.ore urgent use is t•• fer th•• 

.l.pprevecl by'1 A. s. Bazzarcl. 

Typecl bys s. E. Pu.ta.a 

INSTI!UTE FOR FISHERIES RESEARCH 

Clarence K. !aube 
Fisheries Biologist I 
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Pond 
area Rate ot stocking Number Pounds 

Pond acres er aore atooked Fall 1 

'Wolf Lake #13 Producti'rlty (S.M. Bas■ ) 5.15 4,e54W (try) 25~ 329.5 . 
5,000 6-2 10-1~: 

.. . . 

'Wolf La.lee #l4 Stunting (B. gills) ~ 3.55 21,887 (f.'r7) T1 ,100 73.5 
25,000 6-9-ll> 10-3 .. }I, 

.i' 'Wolt Lt.lee #18 Stl1D.t1ng (B. gille) 3.a3 91,383 (try) 350,000 259.0 
100,000 6-17-W> 9.30..W, 

f, Wolf' Lake #19 Stunting (B. gills) 3.4<> 51,470 (try) 175,000 207.0 
6-19.Jp 10-3..Jp 

1 ! 'Wolf Lake :/J,22. Stunting (B. gills) 2.10 100 lbs. (yearlings) 28,130 710.0 
. ' 4,-5-!p 10~ 

Wolf' Lake #23 Stunting (B. gills) 4.67 44,111 (f'r;y) 206,000 610.0 
50,000 6.19.Ji, 9 .. 26-1.,6 

/ 

Wolf Lake #3 Stunting (B. gills) 0.85 24. 941 C try> 21,200 20.0 
25,000 6-19-k6 9-25-lt6 

Wolf' Lake =/J8 Stunting (B. gills) 0.90 200 lba. (yearlings) 27,100 21!;.0 
4--5.Ja6 9-25-1.;6 

Almena =//:5 Stunting (B. gills) 1.50 150 lba. (yearlings) 30,500 
4--5-11> 

314.25 
10-7 ... 1.,6 

Almena =/14 Stunting (B. gille) 3.00 150,000 (fey) 450,000 181.7 
150,000 10-10-1.;6 

I 
Almena #3 ProduotiTity (L.K. bass) 5.50 24,909 (try) 137,000 184.2 i 

25,000 6-10...li6 10-11i,,,.lt6 i 
) 

Almena #2 ProduotiTit7 (B. gilla) 4.00 25,000 (f'ey) 100,000 248.2 
6.17 .. J.;6 10-1.5-46 

I 

Wolf' La.lee :#21 Stunting (B. gill■) lo6,818 (try) 
I 

2.20 235,000 285.0 
a.nd Lydell =I/el 2.64 100,000 6-19-lt6 9-~ 

Wolf' Lake #20 Stunting.~ gills) 2.34 132,478 (try) 265,000 122.0 
and Lydell #18 1.81 150,000 6-19-1.,6 ~ 

. ~ Datea ot stocking and draining. ..... ' I ~ !he first. t1gure ot -this oolumn represents the actual rate ot \stocking, the Hoond the propose 
3 rate. · 

v? ' 
1947 Bat• of auniTal tram fall 1946 to fall, 
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I Table 1 r LENGTH. WEIGHT, JmCBER. & PERCENTAGE DATA OH FISH FRClll PRODUCTIVITY-STUNTING-SURVIVAL EXPERD!ENT 
l ;, :, . 
· i · PONDS AT THE WOLF LAKE &: LYDELL HATCHERIES &: THE ALMENA REARING ST4TION 

Pomi.da. Av. (mean) 
lumber Pereent spring. Number Percent length Po1mda, Hmnber Percent 
of fiah auni.val 1947 of tilh aurTi-val (inobes) fall1 1947 ot ti1h 1µrdval 

r $ 

' 
't 

1.174 2a.7 204.0 4,712 65.7 4-78 590.07¥' 2,765 55.7 
i 9-30-4'. 

2,910 3.a 1.75 69 2.4 3.36 ~:Z 16olr' ••• 
10-2 7 

20,610 5.9 89.75 4,905 23.e 3.04 31'4.75 3,192 r,.3 
10.3-47 

14,530 a.3 61., 3,568 24.5 3._07 5oa., 4.,932'y' ••• 
4,.28- 7 10-17•·7 

i 

t : 24,990 88.8 472.0 18,594 77.5 3.79 564-75 12,952 69.6 
4-24--47 l<>-J.4-47 

63,190 .30.7 h47.o 41,990 66.4 2.67 1,312.5 28,875 68.a 
t / ~3<>-47 10-1-47 
'l". ' 
I 

. • . . l 1,780 e.4 24.o 1,731 w.2 2.ea 121.5 1,r,4¾/ ••• 
5-1-47 11..J.i,.47 

' '' 
25,499 94.1 i 90.0 8,109 31.a 2.75 · 167.i 7,052 86.9 

I 5-1-47 11-4- 7 
l 
I 20,260 66.4 455.75 l.4,584 ••• '. 10-16-47 ' !• ! 
I ! !he Almena pond■ were not 
t.,. 36,400 8.1 545.75 19,974 ••• 

t ~. :i drained in the apring of 1947 10-21-47 
1·•';; 
I l 7.6 330.75 3,828 ; ' 10,392 ••• 

10-27-47 
~ 

' 13,877 13.9 955.25 11,558 ••• 
). ' 10-29-47 
i 
i 

:.81,040 34-5 156.0 ho,201 2.04 453.25 36,260 j' 50.0 90.2 

I ~14-47 10-22-47 

6,560 2.5 'Wr,Jt5 2,822 43.0 3.35 .139.5 1,855 65.7 
~11-47 10-23-47 

I 

8Y:Poaaibly i'noomplete reoo-ve~y from. the~~ pond~ in th• ~pring aooount"'ed 'tor g~eater numbers ' 
' I 'i in the fall • 

,\5 ... o/ Inoomplete recovery from thia pond in the rau ,aooounted for a greater number in the spring • 
. ! ~ ,, • '· .. 

~.;~} 

'{ ·\ 
' ..... -.\.---•··· 
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Percent AT. (mean) Young-of- Young-ot- Pounds, Number Av. (mean 
slll'Tival, length the-year the-year spring, ot Percent length 
lfall to tall. ~inchesl (2ound1l (number 2 . 1248 tiaJa aprvival . (inoheal 

3a.5o/ 7.62 ••• • •• 490.oo/ 
4-6--48 

2,721 9e.4 7.61 

5.5 6.63 231.5 226,407 ••• ••• • •• • •• 

J 
1a.4 5.06 186.0 356,450 ••• ••• • •• • •• 

. 1 ' , 

33.9 5.1J2 14-75 ••• 201.0 1,997 40.0 5.4s 
~ : 

4-1-48 

51.a 4.37 209.0 65,626 396.0 9,900 76.4 4-39 
4-2-48 

45.7 4.25 101.5 65,670 ••• ••• • •• • •• . . 
99.6 4-65 ••• Very ffl'ff 87.0 1,201 67.7 ~90 

4-8-hB 
-z,.6 3.50 ••• Very few 149.5 7,2~ • •• 3.1'6 

••;:. :. 4-7.J.ia 

72.0 3.84 ••• None • •• • •• • •• • •• 

54.9 3.74 ••• None ••• ••• • •• • •• 

36.8 6.oa • • • None • •• ••• ••• • •• 
l 

a3.3 5.20 163.0 161,370 ••• ••• ••• . .. ' 

~7 2.96 ••• None ••• • •• ••• • •• 

2a.3 4.2tY 91.5 131,260 • • • • •• ••• ••• 
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Pound1 Number Number Pound.a irumbez 
Pond per fish fish per fish 
are~ acre. per per acre, per 

Pon4 !n• of experiment {acrea) Fall, 19y6 pound aor• apring1 1947 po,md 

Wolf Lake #13 Produotivity (S.M. baas) 5.15 64.0 21.8 1,393 39.6 23.: 

ll'elf Lake flJ.&. Stunting (B. gills) 3.55 20.7 39.6 819 0.5 39.J 

Wolf Lake ://=18 Stunting (B. gills) 3.83 67.6 79.6 5,382 23.4 54.· 

· Wolf Lake f19 Stunting (B. gills) 3.1,o 60.9 70.2 4,273 1a.o 57••· 

/ 

lfolt Lake #22. Stunting (B. gilla) 2.10 338.0 35.2 11,900 224.7 39.l 

Wolf Z.ke ,f/e3 Stunting (B. gills) 4♦67 130.6 103.6 13.,531 95.7 105.: 

ll'elt Lake f3 Stunting (B. gills) 0.85 23.5 89.0 2,094 28.2 71., 

Wolf Lake :/18 StU11ting (B. gills) 0.90 23a.9 11806 28,332 100.0 90. 

Almena :/15 St\Ulting (B. gills) 1.50 209.5 64.5 13,512 The Almena Po 

Almena =/f4 Stunting (B. gills) 3.00 6o.6 200.4 . 12,173 were net clrai 

A~:J/:3 Productivity (L.K. baas) 5.50 33.5 56.4 1,889 h the spring 

Almena ,le. Productivity (B. gills) 4.00 62.1 55.9 3,1.&69 1947 

Wolf Lake :/121 Stunting (B. 
& ~dell ,f/el 

gills) 2.20 
2.64 

130.9 281.4 36,836 70.9 257 • 

Wolf Lake :/120 Stunting (B. gills) 2.34 52.1 53.8 2,803 19.1 62. 
& Ly-dell ://=18 1.a1 

¥.Aoreage of Wolf Lake and Alrruma ponds subject to alteration11 pending more aoourate o4lculation 
from maps now being made. • 

~ Denoting total increaaei weight from spring., 1947 to fall, 1947. of fish from original stook-
hg _plus weight of any young-of.the-year fish of that species. · 

o/Denoting total increase in weight from fall, 1946 to fall., 1947 of fish fran original stocking 
plu weight of aziyyoung-of-the-year fish of that species. 

3/A gain of 4..7 pounds per acre in this pond, the only instance in which an overwinter gaia 
eocurred. 



: ,.. 

. . 
.f 

. i ' , 

'!, 

. ' 

•: i .. 

. . 

.... 

'!'able 2 
I 

BATE OF PRODUCTION PER ACRE Ill PRODUC'l'IVITY-STUN'l'ING ... SURVIVAL EXPERDIENT POBDS AT THE 

WOLF LAKE & LYDELL HATCHERIES & THE ALMENA REARING STA'l'ION 
f 
l 
i 

I Bamber Pound• l'umber Number 
• tiah original fish tiah fiah 
t 
'per 
facre 

91.5 

19 

'.'! 

9,025 

,8,991 

2,036 

9,010 

l" 
. , . 

8,273 

1,206 

per &ore, 
tall 1 

lllt,.6 

11.9 

90.0 

149.; 

268.9 

2a1.o 

186.1 

171.6 

per 
ound 

per 
aore 

537 

45 

11.0 990 

9.7 1,450 

22.9 6,167 

22.0 6,183 

12.1 2,889 

eo.o 13,734 

13.3 1,024 

Pounda blue­
gill young 
er aore 

'l'raoe 

Trace 

lfone 

Hone 

••• 

Bone 

Number blue­
gill young 

•ound 

620 
864 
'178 

••• 
314 

·647 

••• 

••• 

••• 

••• 

• •• 

••• 

I 
I 

Im 

5.0 (B. gilla 3 • 6"}: 
0.4 (Perell) 
••• 

1'14.6 (tadpole■ and 
orayf'bh) 

29.9 (other tiah) 
7•5 (oraytiah) 
3.8 (orayf'iah) 

••• 

po, 
tal 
• J 

2.9 (other. tiaq) (' 
16.4 ( orayfbh and 

tadpolea) 
125.0 (tadpoles) 

3•3 (large B. gilla) 
20.3 (L.M. baas) 

21.5 (L.M. ba11) 

2.1 (other tiah) 
o. 9 ( erayf'i■h) 
a.6 ( o-ther tiah) 

189.6 (tadpoles and 
craytiah) 

2.8 {large B. gills) 
o. 5 ( erayf'iah) 
3.5 (other fiah) 

55.6 {oraytiah) 

... ' 

.. I 

I 
I 
I 

I· 
I 
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Bmmner•a yield lttmber Bamber ·. ILiter lH1 

poumle per acre, pounds per Azm:u.l Ji.eld Pound• fish tieb. Winter leas in weight,,_. ... 
tall 19q6 - aore; tall peun.de per acre,per aore, per per (pounds) per aore of 
■ riD 1 1 tall to tall s r 1 cnm.cl aore ori inal fish 

e!i.4 75.df/ 50.~ 95.1 5.5 528 19.5 - . . . 
~ 

76.6 56.4 20.2 ••• ••• • •• • •• 

- 1&4.2 115.1 70.9 ••• • •• ••• • •• . 
. r 

f. ~-9 135.e 92.9 59.1 9.9 587 90.4 
I 

. f I 113.3 143.7 30.4 1ea.5 25.0 4,714 eo.4 , 

~ ' ~9 2Cf'/•O 172.1 ••• ••• •·•• • •• 
. ' 

(lro11~ 1114.7 119.4 102.3 13.e 1,412 ho.6 .. 

13s., 86.1 .52.e 166.li ws.4 8,040 20.e 
. -1 / 

,, . l ••• ••• ~-3 ••• ••• ••• • •• 
I 

••• ••• 122., ••• ••• ••• • •• 
••• ••• 26.6 ••• • •• ••• • •• 

••• ••• 217.4 ••• ••• ·••· • •• 

60.o ••• • •• ••• ••• • •• • •• 
115.1 h0.1 • • • ·••· ••• ••• 

33.e ••• • •• • • • ••• • •• • •• 
108.5 76.1 ••• •• • ••• • •• 

. t· 

! 
' ' ~ 

I 
i 
i• 
I 
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TABLE 3•••1EMGffl, WEIGHT, .AlJD NUMBER DATA ON FISR F.ROM PRODUCTlVITY-STUftIHG-SVRVIVAL PONDS 

AT THE DRAYTON PLADJS HA.TCRERY 

1 

Type of 
erimerrt 

Stating (B. gills) 

Pai 
area 
aeres 

6.lia 

late of 
stocking 
er acre 

25,'63 {try) 

Pounds, 
:lumber fall, lfu.ber 
stooke4 1 et fiaa 

~~ 227.e 91,73~ ;21t,.o 
10.192 5-lt-4n' 

11 Stunting (B. gills) 

SurTi"V&.l {L.J{. 'baaa) 

7.72 yearlings nlllllberiag 99,4>25 fish & weighing lo6 poau --· 

9 & lt 6.72(9) 5,000 (fry) 33,7,;J+; ••• 
7.13(10) 6-30-47 

••• • •• 

~ 
Dates of stecld.ng and draining. 

~ The upper figure refers to bl'aegills, the lower to pumpkiaseed. anci greea sunfish. 

~ Evidently same additional fish had been put int<> this poad. sine• the fall draining, aoceunt­
i:Bg tor the increased num.bei, tli, nnfish and bluegills were ooUBted together. 

~Stooke4 in lfo. 9 and transferred to lfo. 10, tall, 1947. 

Av. (mean) 
llumber length 
et tish inches 

lfY'f,~ 1.84 

,stooked .from Fenton ••• 
I & 3, spring, 1947 

••• • •• 

Pounds, :lumber 
fall l 7 of fisa 

Pond. not drahed 

40,780 

10,125 

Pends, l'umber Av. {mean.) length 
a r ot fish iaohea) 

64]..7~ 51,3W 2.cn 
129.751/ 6.J4S7 

4-22-48 . 
2<>4.5 18,158 2.95 

!i,-21-U 
6.75 

4-2o-li8 
776 2.6; 
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