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F.Al!M FISH POND PRODUCTION 
AS DTFLUEWOID BY CLmATIC OOlIDifIONS 

ffl'RODUOf!OB 

Thou,ana.. ot a.eye, of' new water an bebt.g add.eel. to our 1nlan4 

water re,ource by oonatJ"Uotion et tam pond•• Far.m.•r• and 1tockllH1m. 

all o,,er the United States tu.••· benefiting :uter1ally by the addition 

ot a ta,m pond to their property. Water oonael'fttion la curl'etttl.y 

important to 1"ann pl"oduotion• and will play a leafing !"Ole 1n the 

productivity of a f'a:rl!ll Or' re.neh in tutun yea:ra., kl adequate tam 

pond is a reservoir for etcek water• means for ijtrigation, safeguard 

tor fire protection, •ouree or fish food, place tori reltsation. and 

recreation. and an excellent habitat tor tam ~• 

Prior to 1935 tann pond oonstruetion in the Uld tea. Stat•• •• 

negligible. From 1915 to 1948 approximately l,101 1400 tam pond• 

were constructed 1n the United Ste.tee under eupemsion of the Soil 

Oonaenation Service (78., P• 296) • Many other am.all tam ponds 

wen oonatrueted. by 1ndiT1dual tamers or by groups of farmer•. 

'rhia figur• ia about one hundred t1:mea u many pondl ae were oox,.... 

ati-uoted during the entire two preceding centuriea. B,- January, 

1952,. the Fiah and Wild.lite Senioe eat.tm.ated that there would be 

approximately l,. 666 ,ooo tam emd nnoh pon.da in optiration ( 22, P•· 219). 

The e,:aot num.ber of tam ponds recently constructed tn Oregon 1, 

n<rt known. ConseM'll.tive utmatea 'bJ' tftllnl specialists at (h"'egon 

State College world.ng with tam ponds indicate that th♦H are at 

least eight thousand f'a.rm ponda in Oregon• 



'the reaaon tor thia large-scale oonatruction of tam pon.da ia 

apparent. Our eoila weJl'e being ftsted any at an un"belieTable rate. 

and. it was quite obT!0,ua to coiusc,J"ffltion1at. that varioua aoil 

00118en11tion measures had to ~ tai.n. !he oonatJ"Uction of a tum 

pond ia a good soil conaeM11tio11 '.!lff.8UN1 and through the etfoN 

of aevenl agencies the tam pond program u:te:riali1ed. 

'?he United State, Depa~ ot J:gr1oultur• tni t1ated a progftllll 

n.Nin farmeva ,muld be reimburaed. pnpot"t1cmal •01mt1 of ~ 

initial ooat for the conatnetion • of farm ponds on theil" land it 

the pond •• constructed. uncltn• th• aup,n•vision ot the Soil Oon­

aeM"ation iel"'rioe, The Productimi and Kar.ting Adm.Watfttion • 

formerly the: Agl"icultunl Adjuaiment AdmJ.matNttion• ia the agency 

that aida tame•• and stoelanen in their pond oon.att"Uotion pr-ograaus.: 

'?hie egenoy, plus the Fiah and. Wild.lite Se'l'rloe and Stet. 

Ooneenlltton agentiea, have ahaNd the responsibility of the nffnt 

ta:rm pond p~ogram, 

Thi• progNll!l •tarted in the aouthAttern. and mida.-bel"fl states, 

and baa now epN&d to the Paoitic Ooest State•• The oonstruotion 

of the•• new !m.po'tmdmenta provides a ·Bft' habitat of thousands ot 

aoree tor f'ish production that formerly did Mt e:d.st •. By 1949, 

529,500 aoNs of' newr nter a:rea w-ere adde4 to our natural ftteN 

by the oona-truotion or theae tam ponds ( ?'8, P• 295) • WUm the 

oan.ing or thia hrge-snle construction ot farm pondll. reeeareh 

ha.a been ini titted in nrtoua 1&otiou ot 1ihe country to tind 

,uitable fish tor taN pond 3.it•• the Fiah an<l Wildlife Seniee, 



State. Game and Fiah Oomm:.taeiona,. and experimental station.a have 

done m.uoh to provide farm.era with auitabl& species ot fish tor faftD. 

pOl:ld produ~ion. 

Kost ot the farm pond research haa bffn stan.c.t after 1940 u 

bef'oH then there was no great demand tor fiah suitable to'1! pon.4 

lite. Th• majo:rity of reaearch htuJ been conduete4 1n the eouth­

•••m. and mi&Natem states. Im.por-tant studies haft alao becm. 

conducted in Kiehipn, Tae.1, and aome Atlantic Coast State-a. 

The farm f:l.ah pond ia indeed a m.ioroeoam.. He1-e a continuous 

lite 01018 is in ef':f'eot with the desired. end product being ha?"'Vette4 

on a 1u1tamed yield 'besia • the preferNJd fi1h are the larg•outh 

black ba•• • lU.oro;et.tu.s ealmoidet (Laoet,ftde}, and the bluegill, 

Lepom.111 macroehiMla (Ratineaque) • Thi1 • stu4y deals almoet 

exolu1iTely with the two 1peoiea mentioned. Trout production will 

be bJlliefly d.iaauaeed.111 

Growth rates, production of fiah pO'lm.dl pe:r ao:re of surface 

1ll'llter, and olmatio oonditiou shall be used aa eriteria to evaluate 

the sucCMtss of the bluegill and be.es atoaldng combination in nriona 

at.tea. O:regon, beoaun ot Wid• climatic variances, ia i:U.Vided into 

areas tor more eftioient analyai•• -

A fum pond que1t~onnaiN na sent to a oonae~tion agency in 

eaoh state requesting information eonoerning fish etoeking polioiea 

for farm ponds in the 1tate • A one hundred per cent return ot the 

questionnaire taoilitatea complete analyaia or :tnf'orm.ation from 



Figure I. A small farm fish pond in Benton County, Oregon. 

) 



A aoa.le analyaia to deten.ine the body-tloale relat1<mth1p ot 

a1xty-ti'V'e largemouth 'blaok baaa scale• and one hundred. and sixty 

blw,gill 1oalea ftl made poaaible by aoellcmt facilities made 

available by the Ongon State Gae Oommietion at their otfi.oe at 

Oam.p Adaitt• The length-age Nlationahip of baas and bluegill na 

oaloulated. and 11 shown in Table• 8 and T • Bao~l.oulationa ot 

ilhe age ot bluegill and baas at annuli f'ormaticm1 wre uaed to 

eatdm.ate the ?"ate of gi-01lll'th ot both e,eoie•• Additional bu1 growth 

rate information f'tom Oregon •• obtained fl'Oll hoker ( 7) and 

H•aann (37), and ie included. in Tables 18 and 1,. 
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Farm Pond Queatio'Maire Evahtaticm 

t'•cu,~endationa. A 11a111pls 'Qne.tiomai:r& is shown on pag-e 89 

of tbe •~d1x. !nfo-'l'!mtion from eaeh state io ~il.6d in Tables 

s. 18, and 19. To facillta1;~ ~rlsorw betwac '.t'ta.ble 15 and 

able sour~ ( 90 • pp., 5Jf J. tl) ( 89 • pp.. 68S-.ll09),. Then datn tor 

ftAM &tat-$ appetr in Table 15 t>f tba appendix. 'flltbl<!ts l6 and 17 

of the &l)!)endlx include ell•tological data tor the State of Oregon,. 

The ftln.()U2:!t of s~r and wi:nter preoipitatiw and the duraticn 

of the f'l-oet-f'ree pe!'iod for •ob sttlt.e were cQmpiled frr-All '!f:Cllmate 

end "Men" (89;, p,. 686-1902:),. 'l'he fmD-'Wll 'tempel'etve o£ eeoh a-tate 

was u1,tained U"O. 11Climatologieal Data of the United State• by 

Yd.nter months of ~r • Ja:nuary • and February. while the a~!' 

'temperature ns oaloulated £Nm the montha of Jtme. July, and 



Augua't. Oregon is divided into four cl!m.atio areas in Table 16 

ot the appendix. Data uaed to oomplete this table •re obtained 

from "Climatological t>ata of th• United State, by Seotiou" 

(91, p. 4191 92, vol. e). fable l? 1a composed. of temperature 

conditions tor Oregon trom 1950 to 1965, including data from the 

Willamette Valley and the Oregon Ooalt• 

All baas and bluegill eoalea nn ob&aned. with "oloNX 1
8 and 

temporarily mounted. between alidea. Soelea were then P?'Ojeoted 

by an Eberbaob Seale projector at the Oregon State G•e Comm.iaeion 

otf'ioe at Camp Adair. the 1oale radius and length at each mmulua 

waa recorded with a magnif'ica.tion of oox. 

The Lee method of 'body-,ecale relationship to calculate 

ngneaion ot body length to eaa.le length nt uaed to determine 

the NgNsaion line tor both baes and 'bluegill (41, p. Ul). 

BaoMaloulationa of ti1h legthe at annuli fomation nre 

aoOQ!lpliahed by the fonaula NOffllD.etnde.d by Laglff (47, p .• 121) . ., 



s1 (~ - a) 
1.i=--- I-• • 82 

lfheNt 

L1 • 1-gth of fiah at any 1mn1lQ 

81:: length of scale at any cornep011ding annulu 

La: length of fi1h at oaptul"9 

8 

S2 = length of aeale (center ot f'oous to scale margin} 
at capture 

a : a constant• de'bennined prm.ou,ly (Y 1••~ 
ot reg?eaaioa line) 

Th• ••• oonatant tor laitgeaouth black baaa and blueg11l n• 

calculated to be one inch and •ight-tentha of an in.oh• reapeotiwly. 

All baH and bluegill aoale1 wen oolleoted dving the aprin.g, 

8Ul!t1ler, and tall of 1955. 



LIFE HISTORIES OF BASS AND BLUBG!LL 

1'omea:ge a 1peoie1 properly, a -thorough undentanding of 

the lite hietor,- of that perbioular a-peetes mu1t b9 mmm. ~• 
knowledge also helps the biolog!n evaluate ecologioe.l tao.tore of 

i:mpol"tanee which att.o,t the ttah in their natural en-vtr~. 

Lai-g-.outh black: baea vent ol"iginally touml east of the Rocky 

Mountaiu tr-om Southern Canada 'to Florida •and Mexioo._ lh•• Gideon 

stetmr ot Sale (48, P• 81) 1 in 1881_, ftB the tit.tun to tutJ"Oduoe 

'ba•a brto 01"egon waters. He obtained 11.rgeouth 'blaek baaa from 

the Ka\'IIIN River, OM,e., a.4 planted the 111 the 1f11laaette Rivel' 

M&P Salem. Th• 14l'pst rel.ea•• of bu• on recol"d for Ongon n• 

mad.$ in the Wtllaevte lU.ver uiu• Salem in 1892 ( 48,. P• es)• fiw 

h'IJJMb,ed yearling fi•h wen relaeed heft 1n July ot that year by 

the United States Fiah C<nmiaaion. 

Spaning tempen.turea 'ftJ.111 with geograph!o 41,stribution. In 

northern etawa baaa epawn al"OU'M a•'•• and at appronmate~ 

700 r. in ~ eouthern atatN (811 p. 19&) • Surber (7$• P• $) 

found that M1t building oooun at GOO 1.., and apa,m.ing at 620 to 

64P 1 • A •ingle :t••le may ,pan. more than onee each ,-ear• ~ 

incubation pel'iod i.a tn to five aye, depending upon the water 

temperature• 

The apaw.ning ,eaaon uaually •~de over a ~k perl.od. 



!he male fau the eggs while guarding the neat, !t tm, water 

temperature d.ropa be-low 560 F. the ule deaena th.e mat, and 

the eggs aPe auba•quently dntroyed by silting Whieh am(!)thel"a 

the eggs. 

10 

!he eggs require a relatively long period of time to d•wlop 

within the avary • The ow.ey first begins to 8'11e ll in September, 

and eggs are dittinguishable in Ootober • The egg1 continue to 

d.-velop all winter, and 111pe.wning oocui-a during March, April, Yay • 

J'lm!l I O?' July, depending upon the geographic location. 

Redda are dug in water ais inchea to 1b feet in depth. and 

an uaually two to three feet 1n diameter, Bua are capable ot 

apan.ing on al.moat m!f. hard su:daoe O'f bard obj..t in the-•• 

·The average temale may d9poli t tram 5 ,ooo to lO _.ooo eggs• Lerg.,. 

mouth black bass never spawn at leaa than ten mo:ntha of age or leaa 

than fin to six ounoe:a in weight (eo, P• 4). Adult bale m.111t • 

haTe food fish.et to eat during the lptl\lr.!1ing months, and will not 

auceeaafully spum in owrorowded pond.a because the young nll 

eat the •I!•• 
Lydell ( 54, P• 50) found that young baH -rm Up *• 'the 

neat into a school tnln or thil"tMn daya after hatohing. Kia 

atu41es show thttt bass r•aoh two inehea in l~ 1n forty days. 

hehean {561 P• 11) atud1M the growth or young baas, and obtained. 

the same naulta as did Lyd•ll. Meehean al10 toed that after this 

first raat initial growth ot the young, g~h ~h off to a 

a lower n:te • 



u 

In aouthem etate• b&ae nll tN4 down to 4,0 F • • end w:111 

grow el.owly until wte7 ~t·n 1•atures reaoh 8()0 F • (78 1 P• 298) • 

I Thia ,rpee1ea 1a not adapted to oold.et' nteJ>a • and moat of the gl'O'Wth 

1 • ie made ~ the eummer months., Thia f'iah will not span or exitt in 

nte:re which remain muddy fo.,, long period• ot ttu. Swingle anti 

Smith (es. P• 815) found tbf.t b••• oon.111.um• OM third ae m.uoh toed 

at 5()0 F., ae they do at 680 F • 

J'lffe1d.le base feed on inaeota • crustaoeana, and small fiahe• • 

!hey Bl'e eometimea fflo/ oann:tbalietio 011 tiah of the aa.e age 

el.a••• Adults will eat almoat say mall fish, They an nry 

predi.oeoua and voracioua • Frogs ud crayfish are a pret'•l'nd tood 

ot baas, and will be :r&adily consumed if available• 

King ( 44,. P• 148) staws •that Swingle, EoJobm.eyet• and ti. 

author have all ce:rried out J"ffea!'oh in aoutheaeile:tn eta.tea and 

tO\md that baas seldom. live longer than six years.!' ~~, b••• 

11111 live longer- than atx yea.rs in moat eta-be•• 

The bluegill atmfiah nre originally diatributed f?'am. Southem 

Canada and North Dakota 1011th to Florida and Arlamaae • ~11 haTe 

been widely introduced we•t ot the looky ¥0U11tains. The exact dat.i, 

tha-t bluegi lla were fil"at int:rod.uoed into Oregon ie 'Mt mown• bu'b 

first Jl'eoorda of them appearing in oatchea wre 1n 1895 ( 48, P• 115). 

Young bluegill teed m.curtly upon aq,uat:ic ineeota and am.all 

cruataoearut. Aa soon u their mou:tha aN large enough they begin 



to consume ineect1 'Which are the majority of their diet for the 

rest ot their li"fta • !hey will alao eat their own egga if' food ia 

IO&l"Mf 

Ae oontruted to baas• 'bluegi 11 egga need a relatinq ~orb 

period of time to matun. TheN ia no egg &rn!lopment bl the tall+ 

During Deoember 'Rll...f'ed adulte 1'111 begin to dn•lop •US• The 

til'"st spawning uaually occw-s in Kay or June• Bluegill will spam 

at inwl"Vala throughout the 1umner month.a until October it food is 

pl.Gntif'u.1 and water tamPf)NlWNI are high -.ough (80., P• I)_. 

Bluegill& aft wry prollf'ie usuall1' 11,-,m.ing 1n nte:r from 

ab: inaho to f'our ten in d~h. An eight- to ten-inch temale 

ia capable of laying from 15,000 to sa,ooo egg•• fhey :reach sexual 

matul'"i ty in le1a them one YMP • and rill 1pawn after rou!' month& 

in areas where growth 1a Tef'1 Npid• fhey are oolony 1pawn•r• 

being tolerant of nearby redd•• !he male1 guard the nes't an4 

pl"Otect the young tor a ahon period or time atter hatching• 

Bluegill 1'111 feed down to 396 F •• 'but moat of their growth 

ia made When nter temperatures rang• t.rom 600 to ooo F • 

(TS• P• 298} • A'bovt 800 J' • 411-oat all of th~ bluegill'• energy 

ia ~ded in $p&vming (?8• P• 299) • 1-hllY re41UiN surtaoe tempera­

ture• of ?5° 'to 00o F • to 8ptll1fn• 

Adaptabilitz to Fann Pond Lite 

When oondderi.ng a apeoiea to 1took 1n any body ot water the 

tollc:nrl.ng requirem.enta must be tulfille4t The fish in question must 



be trom a atm.ilar h&bi:tat. must be able to al)«tm ,uocnafullr in 

the nn habitat,. and muat be .abh to utili1e th$ food available 

in the .mnr ha'bitt..t,. Pul'th&rmor.1 it is !mpentive that the apeciea 

be regardfki highly •• good food• good sport, md ,,. capable of 

!"Mchblg a balan0$d ooudition with o~er fi•h in the pond• 

Both pnrlc:m.aly mentione. •pectes do well in ta:rm ptmd.l u 

they are na,tive inha'bitanta ot labts, sloughs• and •low moving 

'fnlten. Th91 are oap•ble ot ~duetion without iihe help of 

a:rtiticial aid•• and atuatie i"ood is similar to their original 

habitat tom•• Fu:rtherm.ore1 th,ey are eonaidend fi.n:e food, md in 

moat atatu oonaidel"Gd excellent .,1port tishe1 • !he •OM 1ePiowl 

oondition that they tail to meet is that of attau.d.ng a wll• 

balanoed oondS.tion in many ponde., This raator •rita di1cnaaion, 

and W'i 11 be ad.equat.17 treated .:b. anothe, 1eetioa• 
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RIGIOWAL PREFERE!fOE Am) SUCCESS OF BLUEGILL AID aus nr FAllt POIDS 

Reeulta i':rom the Fam PClnd Queatlormaire 

Le.rgemout.h blaok ba•s are ·th• most sought after wru,a nter 

game tieh tn Teaa, Kentucky', Dela1nu• • ll• Jen..,; e.d I11.diana. 

Ba.ea are one or the moat aought after game tiah in -.nty-tift 

othe?' state,. Bluegill. are angled for most in 'Miali&tlippi, Al.abam., 

South Caro Una• Georgia• loMtl. Caro limt., and If~••• Angling 

preesure 1a gMatel't on thtlte two apeoie1 in southeaste:rn, midlrestem * 

and eoutmrestern state.• 

Texu ~ atoeb nd••r or •helloraoke:r IIN.!J.f1•h• X.J?onda 

mioro1t?f~» in pref'e1'9a~ to 'bluegill •• t.hie: 11:unf'iah 1• not at 

prolific a •~F •• the bluegill_, ed be~ population bahno• 

1.a attain$d in Tea• with th-eir uiu,., other state• that ncomm.en.4 

the un or redea stmfith 1n thei:r farm ponda an Okla.hQmfl\1 Ca1ifo,ma 1 

Tenneaaee • Kentuoley', Wn Kmoo I and. ?ndtamh 

The th1~ ...... natea that~ the bluegill and ba11 

combination tor uae in their taftl fiah pondl 1u1-. listed in !able 18 

ot -the appendix. !he •tat.1 llhioh n~end etooking orappia cm4 

ohm:mel oatfiah in vaeying n.tioa are alao li&wd in Table 18 of 

the appendix• 

In •oat northern stat.a where trout were nati:vely found, thq 

are the pJte:t'ernd 1-,eoi••• tn .-e nonhem etate, p1ok•n,1 a.-. 

important 1.n the et.tch • aa are oatfith in •om• ot our aouthem and 

miclnstem atatea • Cffppie and perch are aometiMa very important 



in different loealit:tu., 'btit w!thout a do\xt.,t, nat:1.o-mride, more 

angling eff<>rt 1, expended c:m. bue and blu•gill than any other 

the stocking or trout 1n the ta1m pcfflll 1n the:ir etat&e are l!~ 
' . 

in 1' able 18 of the appendis. 

Baas and bluegill an etoeked in ,nu:7mg :ratios in th1~ 

aeven states with the :reeamnendations by the Fieh and Wildlife 

Seni.oe 01" the pf!\rtioui.:r state conael'."'!Mt1m1 agency !'4ttpouible 

for the fal"ffl. pond p:r-ognmt 1n that state. thee• ~datione 

RN li11ted in Table 18 of the •ppendi:x. Suoe11u1.s ot these etooking 

oombinatione in difteNnt areu or -the Unitmt Statff mfftl with 

Tarying I"esult•• aa ahom in !able l.., 

Reaulta from the following inwatiga'toN a,e oompiled in 

Table l. MMhean IN'M'ey&d ponds 1n tbs Soutl!nawm l1:nited State• 

and 1n the Midwest. l'uqua made his atudy of tam pc:mda 1n 

Oklahoma, Tau, and li• M-1.oo. k.ideraoa ane.ly•d ~ ill 

Ohio• Indi•ua• !lllnoia, bU.esoui-11 and Iow_, Oarlander and 

Fessler imreatige.ted ponds in ron, Sharp checked ponda 1n Worth 

and South Dtlkota • !Olllnl, 1.U.m::teeota, I lllnoia • Indima., Ohio• and 

M1ohigan. Holloway awdied pox1de 1n Kentucky'• South Carolina, 

Arkanaaa, 'flitsies1pp1,, Georgia, and 'l'«o.nenN• ~on ad Rutton 

(65, p. 287) ht\'\lle reported th.at all bluagill and baaa plaftte in 

S1uskatoh~ haw died• 
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SUCCESS OF F.AJ.¥ FISB: PORDS nT iu.mtAnrmo R.ALAlllCB 

Per cent of 
ponds in a 
balan-4 
condition 

Per cent 
overpopulated 
with baas 

Per Gent 
overpopulated 
with bluegill 

Per oent 
O'Ni-p&pulated. 
with other 
•~oiee 

No fish 
at all 

Fertilised 
ponds ('lo.) 178 

lJdertill1ecl 
pond1 (No.) 89 

Fertilized 
status not 
known (No.) -

- 10.0 

-

... -
-

111 106 

,.o 

-
-

Indicates mnber or ponds analy•ed by eaoh i.nT(lletigator. 
l'sb•r inside of parenthe1d1 in.J.!otttea r•fe:raee numbei- in 
the bibliognpby. 
'M••hean caloulated per cent ot ponds in balanced. om:1.dition, 
for both tertilised and tmtertilised. pond•• First asterisk 
is per cent ot fertilised ponds in baluoe in aouthweateJl'Jl 
states• The seoond aater:lak indicates the per oent of 
fertilised 2enu in; ~la.nee in the llt•••t 
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Data in !able l ahmr that trom twenty-eight to f'itty-ee'Nl'l 

pe:, cent or the ram ponds investigated were in • balanoed oondit10ll 

betnen b&ea and bluegill,. Five to ten per 1 cent •n crterpopulat.d. 

with bass• 1'h.:U.e ten to forty.tour per otmt WtH'e Offrpopulated with 

bluegill. !'went., to thirty◄ix peJt oent were overpopulated with 

other apeeiea of fish. 

Trout farm~ are nuwn-oua in many of our more northern 

state•• Good growth does occur in most suitable t.rout ponds, eel 

fair yielda ooour in one year in many ot the ponds• Moat state 

eon•e"1lt1on ageno1et do not re~d 1toold.ng trout in ponds een 

summer -water tempenturea range between 700 to 800 F • Sta'te 

conaervation agonciea that reo-nd 1tocklng ot trout in farm. 

ponds t.l"e listed 1n the appendix,. Table 18 • 

Reproduction in these ponda is hardly- poes:tblo .-,.less suitable 

inlets make spawning aN11u1 ave.ilable tor adult apam:iera. Sometin\es • 
artitioial spawning aide eu be auocesstully ut1111ed to obtain 

reproduetion in· these pond.$• This is the one aerlou handicap ot 

trout ponds as they must be managed cm a •put and take" baaia, and 

thb ia not oonside-red. teaaible b7 aOM-pond 01m.er•• 

In Oregon, trout a.H IStt.olatd at the :rate of iOO to 600 

fingerling pe:r a.ore of aurtac.t we.ter. $ohneldet fmd Griffith• 

( 67 • P• 151) found that 'bhe aumval or trout in a aall pond 1n 

western Oi-egon for- one year •• 11.a per cent• WU-;h only ne.tural 



!"Nding, they obtained a yield of' 46.5 pounda per a.ore with cut­

thl'oat and rainbew' trout, To produce a eeti1faot;ory angling retum 

of tmi f'isb. p&J" houJt, it~• neoe,unary to haw: a population density 

of one hundred fish per suri'a.oe aore or water• 

lipper- (Sl,- Pt 1) obta!Md 11•14• ot trout trm Sf 'be> 151 

• pounfla pel" aurfa0$ eore bl I"• York pon.de.., Be eatimated that the 

avenge production•• 119 pounda per aurtace acre., The nol'mlll 

etooldng rate in Rw York is 380 tingerlmge per- aore ot aurt•o• 

water. 
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Y,A't,lAGEM'Eff or THE BLUEGILL A.lftl BASS STOCtrmG OCIMB!NA!IO'R' 

The follm.11g three importaD!b ·tuh nnag•ent eono•pta mentioned 

'b7 lloy,le ( 60, P• 183) have 4cm. muoh to develop nMr.t\ trends ta 

hm pond l!Ull'.Ulge&1ent. 

1. "the oonee,t ot oarr,ing oapacit,-1 that is, the 
fertility and basic produotivity ot any ntei­
allons th• mairrbenue• ot a fiah population or 
atanding fiah orop of a certain maximum. poundage, 
and usually the 1i1e of th• fiah population in 
a water tends to be cloaec to this carrying 
oape.oity. 

2. "The concept ot population balanoe• There ia a 
certain balance of poundage ratio between apeoiea 
of f'ish in a water, especially predaoeoua and 
f'onge f'iah, that ean be expected. to result in 
best go,rim tor all 1peoi••• 

a. •The ooneept of au1te.iud yield. With pi-~per 
management there will be an annual o,:-op ot tiah 
of a tairl.v constant dee that ean be harvested 
or replaced ••~h year by population growth.," 

The following principles have been tound by Swingle (81, P• 3-10) 

and other research workers to be ne-oesse,ry tor • healthy population 

which will produce auat:eined yields of harvestable ti.eh. 

1. Stooldng should be determined by the natural • 
carrying capacity of the pond. 

2 • The production of a pond can be inereaeed by the 
uae of tertiliser1 howe·nn• • only ponds on which a 
v•ry- intensified fishing prognaa is plalme-d should 
be fertilised. 

s. Fish grow rapidly it food is plentiful, but slowly 
1r food is soa~oe. 

4. Too many fiah :tn a pond eause stunwd fiah and poor fishing• 



5. Within one year after etocldng• a pond 1• usu.ally 
supporting clo•• to the maximum weight of fbh tor 
'ffllieh there 11 food. Arte!' the first spMim.ing 
more am.all fiah ar• present than can adequately be 
eupported by the food 1n the pond. 

6. It the n•be.r ot fish 1n a pond 1s "'4uo.d• the 
average site of the NMAllining fish i.ncreaa••• 

7. Bluegill oannot be. raised 1uocesaf'ully in pond.a 
containing only bluegill• L&rgeru,uth blaok baas 
ahould be uaed ·in pond.a with blu•gill. fhe baaa 
Will eat enough young 'bluegill ilo keep the 
population in 'balance if .-nough baas are 1n the 
pond,. 

s. Adequate angling pff.Saun on both baH and bluegill 
must be maintained. 

Food 1n a tam pond Ute oyole ie 1n continuous eircn.tle.tion. 

Aque.tio plantt and phytoplankton convert :mineral aalta, nitrog•n• 

phosphorous t and. ea.rbon dioxide into roodatutta that a.re consumed 

by protozoan1. Small orustaceana and inaeotl eflt these protozoans• 

and in tum are eaten by young game or forage fiah llhioh become the 

prey ot the larger predaoeou1 game fish. The adult fish die, and 

their tleih is broken down by bacteria and other orgciua into 

inorganic ealts to complete the oyele • 

Balance of' the Fish Popule:tion 

One of the wll established principle• ot pond managenum-t 1• 

that the tishmuet reaoh some form ot balance 'beiMeen epeoiee 1n 

a pond in order to insure me.xi.mum produotion. An unbalanced 

population will propagate •tunted populations With one ot the 
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apeoiee oMpletely dominating the pond. 

Dr. H,. s. Swingle of Alabama has dO'.lle much ot the ptofflter work 

in population balano,e fer 'bluegill and baa& pond•• He found that 

all ponds should be che,cked the aeeond: summ•n• aft•r atoeking to •• 

if the pond has ac'h1eved 1. balanced oondition ('16, P« 148),. 

Swing;l.e (76 1 p. 283) •ugge•t• tNtJ following reuona u 

explanationa why many nw pond1 do not echift'fl e. aatiafaetory 

balance. "(1) Competitien with wild fiahes aheady present in the 

pond befo?'e the hatohery fish are stocked., Thie is the moat oommon 

011.use of pond fa1 lune• ( 2) 'l'hc,ughtleu atocldng of new pond.$ with 
\ 

adult fiah before the hatchery ttah arrlw. '1'his :m1spnetioe oeusea 

0111Jrstooldng. (3) Reav,r JDOrtality among the ha.tohery fish after 

they are introduoed into the pond. ( 4) Removal of baas by fithing 

before they have already spawned ror the first t1a.• 

A simple method fo'f teat1ng ponda to determ.!M tr th-ety are ln 

a balanced condition baa been devilled by hingle. !his tut ii 

composed or a sample taken from the pond by aeining whioh is follOW'tl4 

by an enmination of :tbh caught. It both bluegill and ba11 yo'W'lg 

ot th• ane year claaa are present, and if there is not an ovei-­

abundance of :medium eised. bluegill, then the pond is oonsid.ered to 

be in balance. If both baas young and bluegill young a.l"e num.erous • 

the apawning member• of.' the populations al"e abmidant enough to 

olaasi.t)' !:ihll pend aa Mlanced., 

Swingle ( 821 P• 9) reports that in. a balanced population the, 

ratio ot forage tiah to eami"YONtta fiah (F ;f:) should 'be from 



3 to 6 t 1 powda. Be al.lo ueee • At., 1 Y ft• and "E • values when 

working with f'blh populations in fe.nn ponds (75, Pt 218}, 

T}'\..e "Ji-t" value 1e the pe;reentage by night of h.arvestable 

fish in tho total populatiori., !his vs.lue m.N,sur,;s the eff'iciency 

of the populati-,n., "At• fllue:s below 40" indicate un.$.ati1f'aoto17 

balance, and t'.hJlS,;l below 33% indieate unbalanced pcpulatioru11. 114t« 

values should range between 40% tmd 85% With 60% to 85j th• most 

derdnble nnge. The minimum sis• "WS•d to determine the "At• nlu 

to'lf' bluegill is six inchea mtd for baas ten inohe•, 

!he Y/c value 1a the night of small forage fi•ne• to th• total 

weight ot carnivorous fishes. !ho desirable Y,A:l range ia one to 

tru-ee po'\mds of small foft\ge fish for eaoh pound or e&!'nivorcus 

fiah. The -m• value is the percentage by 'ffight or all the dittel"tlll'b 

species in the total population.., At least 85%1 and. prtd'eftbly 60% 

to 10'1,, of the total lftllight ot the bluegill• should be uaable a11e 

f'iah. 

It ia a well known &ot that th• produotivi ty ot anr body of 

water is directly !"elated to th• soil productivity or the $urround• 

1ng n+.ershed • There ia a definite carrying capaoi ty for the t'ieh 

population or any gi'A'm body or nte:r de:pend1ng upon thia soil 

fertility, Fish prod.uotion ia dependent upon the a:momit of food 

&'"1ilable in a pond• Th.is food roquir-.n:t: variea with different 

tiah. 



It a soil i-s rich in baaic nutrtnta, then the body of nter 

will alao be rich in the n:utrleta neoesse.ry i;o meint:$in a. good 

population of ti•h • Thcu,e btleio tnor,genio autri•nt• are ne.ce,uuu-y 

to produce plankton and algae tor indi:rect and di.net fish oonsumpw 

t1on •. The moat tmporibt ooutttutenta for production of plankton 

and algae are phosphcirbe, nitr°'gen, and potaeh. 

A pond rioh in th••• element, Will produce muoh plankton ad 

algae fer m!croe!"llataeelffl& md •nuall. t1th to teed upon, Tb:111 taetor 

ia an impc:>rtant one in underetmding and unag:tng a farm pond 

beeause With a laok of thi& food, tieh Will not g!"OW', atun correctly, 

or maintain a balanoed. population.. 

Productivity or farm ponds is meaeured by pounds per acre ot 

eur:t'&oe •ter • 1l'he wight :tnoludea the total number of fish 

ce.ptured by pond d.nining or poi•on.tng. A oompariaon of tiah 

production in different ata.tes !• shown in Table a. .Anilable 

information ti-om three etates ukea it poa•ible to «mq>are 

produotion in natural 1'11tera to produot!on in f'ertilind. ponds• 

Results from. one experiaental farm pond h\ Ore:gon eh•thei: 

produotion of ba•• and bluegill h\ Oregon ie equal to or greater 

than tour of' th~ oth~r atates listed in Table a. Sinoe the f!sh 

population in this pond ns eoneidered unbalanced, i'b ie poeaible 

that a balanoed population. of b••• and bluegill could yield moM 

pounds per ao:re than did thb one esperimf!Jntal pond. 



TAtJI& 2 

PROT.IOOT1.VtTY ?8R AO:RE OF BW'BGILL Alm BASS nr FAIM l?OND8 

Alabama 
Illinois 
Indiana 
Kauas 
Kentuok;y 
lU.chigan 
lU.•aourl 
l'•York 
Oregon 
T..s 
lf•st Virginia 

* three pond.a 
Hone}!!t! 

Stdngl.e 
Bennet'\ 
Kl"Ulllho 11 
Tiem.td_.r 
Clark 
Ball 
Bamicko1 
Btpper 
GNDf'ell 
Brom. 
Sm''bet-

feitl11rea 
.~d• ( lbe .) 

' 

400 ... 600 

191,... '121* 

156 .... a4e 
200 

' 'tYiferrm • .a 
E..,_. (1~••2 

40-200· 
70 - 145 

250 • GOO ( 400 ave.,) 
200 - 500 
200. J.000 
196 - fflif 
IMH 
m)-1 
260H 
111' - !89 

'Year 

194?' 
1952 
1952 -1952 
195i 
1952 
1951 
1918 
1960 
1947 

~N are our:rently ~ur sta.'bea tha-t !"e--d the use of' 

oomme!'Oial inorganic tertd.liaer to moreaae the ps-oduotivity of 

pond.e in interti le areu ot their atatea • These atatee are lined 

in 1.rabl.e a. All of these tertil:ts.ff: an ohietly eompoee4. of 

phosphate, nitrogen, and pot.ah+ 

When fertilizer ia added to a pond, phoephate, nitrogen, .u.4 

potash go into aolutioa. and become readily available tor tood tor 

phytoplanl..--ton.,. The incruee in availabt. food oauea an inoN&ee 

1n the plankton which reaulta in a bloom in most ponds. With the 

abundance ot this food• iueo:ta. o-ruataoeana, and aall fish 

nourish, and the tcod for larg•r fish alao p,-opol"tionally :tncreaaea 

Nsulting in increased pond pJ"Odu.ot1on aa illutnted in Table a. 



fABta 3 

!BE USE OF O~ERO IAI, 'INORGANIC ftffIL!ZER m 
FAJ:¥ FISH P<mDS !N ·mt UlrITID STATES 

s&tea ililoli 
recomnend fertililff 

Florida 
Louiatana 
Yissiasippi 
Geo?"gia 
Ala'bama 
South Carolin.a 
Arkansas 
Arisona 
North C a.xio lina 
TenneasN 
Virginia 
Miaaouri 

M.aeyland 
West Virgirda 
Ir.diu.a 
W• Jersey 
Pennsyl~ 
Rh.ode Island 
Mebrub 
Connecticut 
Maanohutette 
Bew York 
Colorado 
Vermont 

ffitia ai!eli lo no:e' 
n>eOllmlend. hrtiUsw 

Taq 
Oklahoma 
Ca.lifomia 
Kentucky' 
Kans•• 
Delaware 
New>Aeneo 
Illinois 
Ohio 
Weftda 
O?'&gon 
Washington 

Iowa 
Ut.b 
1'.d•ho 
South Dakota 
lU.chigan 
W'1aoonain 
!hmtatia 
Nw lianpehiN 
Kaine 
'Wyoming 
?iiitmesota 
lto:tth ttakota 

the btt~t fertill1er reeonnended for :f'arm ponds ta~ hundred 

pound.a or e,.s-4 (nit:rogen-phoephat...,.pota,h),. plue ten pounds ot 

nitrate of aoaa per aurl'ace aere of watey (VT• PP• !0-21) • Th• 

rert1lize:r is applied 1u•om-.u:l the edges of the pond in nter one 

to eix feet 1n depth. The firat. application ia in the spring as 

soon •• wam wea:bher arrive:•• and then ,a bout &very thN.te or four 

ftekl depending upon the m1cro1copio lite in the pond,, The uaual 

eoe\ is approxim.a.tel:, t2s per surface aon or ntel" (1e. P• 247).: 

Ponds that ate:y muddy end those which have excei1ive UIO'tffl.ts of 

ater paasing through the duping the grmng aeaeon cannot 

•conomieally be fertilized. 

Swingle (76, P• 247) li$tt the following ad'ftntagea deriTed 

from the use of fe:rtili1er in ponds in .the soutbeutclim tti:atEJs. 



"(1) Inel"eaaea tiah p:roduertion_. (2) contJ"Gl.$ water WNde, ($) 

red.uoee or- preir&n:ts mosquito• tr-om reproduction, ( 4) inor1M.1ae:s 

the catch of' fish. and ( 5) makel uH of on,e etookin.g rate,.• 

'.?.'hat pl"oper tertilint' in ponds will produO't'J gt"nter yielda 

is illustrated by Ball ( 5,. P• 17) as he obtained yield$ in thne 

f'ertilited ponds varying from 193 to 121 poundt p8r aor• •• oom.pared 

with t~ untel"til!Hd pondt varying trom 196 to !Vt pounds p&r 

aere. Snngle (81, PP• M} f'o1111d that 1n•op$rly- t•rtilized ponds 

in Alabana will produce b~~ 400 to 600 potmda pe.- ac,re at 

compar~ to 40 to 200 pounde pe:r ae.re tot' tmfertiUHd ~d•• 

Banickol and Camp"Mll ( 81 p, !'73) evaluated the ohang&e that 

tel'tii1aation causes in Mia:aou.rl ponda, and found that growth of' 

btuJ• and l.>lueg1ll in fertilised ponds ,ms faster than in 

unfertili.sed ponda With othcn· thing• being equal. They show that 

f"enilind 1)01\ds produce m.ueh ,nor. plankbon than do unt-,rtillz•d 

ponds I an.It that aeeond year algae blo.oms of the aam& ap&ciea reappea~ 

in only terotiliced pen.di. 

Btlll (1. PP, 222-221) (s, pp,. 1M2) lista th& following 

disadvantages or fa.rm pond f'erttl1sat1c:m. in IIU.ohigm nterss. 

Fertilisation l'"eaulta 1n a winw:r-ldll of 'ft1'n water fbhea in 

shallow ponds i incNtt.aea the ~inthes1 • ot orgeni c, utter in the 

form of baetena, phytoplankton• filam$!1to'WI algae, ad higher 

aquatic plants ( the latter two being a deyrim.ent&l oondition in 

any pond); and r.i.ost pond owne:Ps do not oonaeientiouely eontinuo a 

good fertiUzation prognm. which naulte in nated en.•ort and t:tme. 



1'hese d:laadvantagea uenally 04.\U&Q a pond 'bo become ovef'l.)opulated 

with one speoi&s or the other. 

Zeller (96• P• :!al) studiei! the efteote ot tertiliso~ .. in ponda 

and tound that the p:reHnCfl <tf t1.lam.ct~Ot'UI ••• 1n pond• grntly 

reduoed the 'ef'teet1 of the hrtili~•r• Re oonoluwt• that th-, 

filam.on+..ous algae e.'baor'ha the nutrient, ftndot' to the wate?' from 

the tertilicer. 

Sta:tea that do n.O't 1•tteffl'11Mffld the uae of e~rcial fttrtiUnn 

a:ra listed in Table 3, they belie'ft th.at their aoile an rloh 

enough to keep fish populatitma high enough tor the amount of 

f'iehing pnatur& that :la ._!'tell upon th•• and that t'hil fertiliser 

wi 11 juet 'be ffllawd ettcrt at\ money• .AnotheJt b'lp$rtct l'ftN11 

that most states do not no~d ~he UH ot ten1111er1 11 tha1i 

the htu•wstab le tiah orep ia nu...,, if' &Ver• fiahe4 to the eo?"ren 

muimum. extent to knp thAt pond 1n btllanoa• 

'fable 4 sht.M'a the N8Ulta Gt ... ..tudiea which haft bee 

conducted to meaaure the etfeo• or tertilint1on on pond balan.oe. 

lleehftn ( 58, pp., 25MJ6) state• •ttiat 1n 'I.he aouthea1tam 

atatea 61% of ponds h•ving moN tun 10% of tM boirl:lom OO"ntred 

nth auanerged 'ftgeta.tion wc,re in bala.oe. Ponds ha:rl.ng lee• than 

10,C sul,me:rged W(!'.e-tation on the bottom. wre only ~ 1n balaoe. 11 

Re also dbCOTered that out of' 418 pro~ fl.ah ~ • 90% '"n 

'll'ntertilized indioating that :rerti.1111.tion 1a a n•Oflasity foy pond 

suoceas 1n this are.. 



TA.BU: 4 

I 

Area ' ,e?,ir1Iiel 'pouas ffiil'effillsel pen.di '" !nvea~igi&ii 
Per oat 1n 'balance Pei- oent in balAnoe 

Soutbn1te"1 5344 641110 lleehec 
States (58} 

Southee.trhern 30.3 25,3 Roli.a:, 
States {38) 

1T•Mrooo, 
Tens, and 

ss.o 64,.6 FBf!'U. 
{IS) 

Oklahoma 

ll id:lresteffl 69.0 4& .• , ..... 
&tatea (18) 

( } 1'TumlMn· inside pe.rentheala indioa:tes nteJ"GnH nwabeY in the 
I " bibliOE!f&t .. ' ... 

'Much effort haa been expended by may 4itfel"fm't oonaenati'ffl 

agencies and re••rch atatiMll to tind suitable atooldng ratios 

which wi 11 pl'OTide nw tm.po1mdmen:t1 with quiek t1ahing and a 

aUltained. yield. han-e1t • The in1 tial eorrect atoold.Dg ratio 18 

wry tmpol"ta.t becauae • stunted ozt out-ot•bale:n.- fish population. 

results with impreper etocld.ng., Swcldag ntios flt"Y gnat.ly in 

the United States, and thia i• 111uatrat.d by ret-Rmat from. the 

questionnaire ht Table 18 Gf 1st!• appendis• 

In acmm an,u it does not a.-. to •lea any ditteNnee .t What 

ratio baas and blU#.Jgill are atoolted, initially. Dl"• hingle 

(Te• P• 245), through ldffY e:r:perilMmta at Au~., Alabra1l• found 



tha'b a t.en bluegill finprlmg to ,om bda fingerling :ratio !lft' 

giTea the be1Bt re1.ults a ,onu ill i.he southeaatern •tatn. fht• 

raiiio 1• al#o reooDWMHtded by the Fieh co. l'rildlite S•rv1oe tor mon 

uw.a in our oountpy, ( 6'7 • '" I)• a..nl na'\ln an curNntq 

in'Yolffd in r•et;t.~oh in -. ~I' to fi:D.d the beat Rti.• tor th•il' 

nspeeti ve state• 

m~:dmenta oc:mduo\$4 l>y »,,. Ball (I• P• 214') i.Hioawd that 

juet the rewrae ntio worn beat b MioMgu with m1.& adult blU$­

gill stocked with ta f~rling bu•• In. aeU'bhea state• am\ 

•OJ11e midftat.m mt.• -· UWN Gd lptift d'il;er one .,.. .. , but 

in l'.iehigm and o\he:- aortblra •W•• . .__. do ut .awn nd 1,a,m. 

etil two or tln'ee )'ft't• or age. In the•• oolctep natea 1 • bU1 

should haft ~ bluegill to feed upon the 1\llllller after awekmg 1 

ad thla is the rea■on fer atoold.ng adult "bluegill wi.th t1ng•r11ag 

8e"f'enl llid.weatien at.tee toad that the beat ratio for pond 

ba.lanoe and good anglhg Nturna for their areu wa• one bluegill 

'bo one ba.••• Still other ••tea r•00111Ymd wrying ratio• u their 

experlmenta haft ~•4 uMaaaey • The Ontgon Game Oanimiaeicm 

re00Dm.9ndt the atoe'k:S.:ag ntio fer nn pcm.de of three to ais tinge:,r .... 

ling bluegill to one t1Dg9:,ling b•••• 'ren •••• do not Nte~ 

•tooking of bus and bluegill for ditteren.t ~, out oh1•fl¥ 

beoauae olillatio ocmditiou aN too adffne for bua or bluegill. 

Bluegill a.d ba•• ntioa are ltoeke4 pel" aore ot ••r •vf•••• 
Rate• -n.ry With :natural or tenillud ponda. !iemy eta-tea haw 1ihft 



•ame n.tio tor 'both naturally productive ponds and fenilized pend.a, 

but the stooking rat.a ditter. Uaually the un.tertillme4 pend 

J"eoe1wa twer fiah per aore • the oorreet atooldag ratio is import~ 

to bring the pond. in bale• and to gin a good auatad:n•d. yield. 

Stocking rate• are alao important 'beoauae OVtH'ato•ldng will 

i.trlmiectiately reault in stunted populatiou • 

Aa w1 th atocld.ng nid,o•, tt•te• w17 in the aiff ot fish 

■tocked •• shmm in Table 18 ot the appen.MJt. In mon ata'te1 

fingerling baas ad bluegill an etocked. Snen.l state, uw 

nook nn tam pbnd.a with f'l'1 as the mortality !n hatoherlea from. 

the fry to fingerling stage ia rela:tiwly large• and baas f'l"1 

aumve well in new ~ta. 

Adult fish an aeldom ued• enept in 1ewral stat., u lho'a.. 

in !able 18 of the appen,ux. Adult bl11egil1 are atoond here to 

iuUl'e the bua ot an adequate tood supply tor tu nut year. 

Stll'ber {'74, P• 141) found that the 1-tooldag Rtio wu not 

blportant to pro-riding~ yield in w11-muaged pond•• He 

docked. pond• with ratin ftr,illg fl-om. I to l and 15 to 1, and 

f'ound that appro:d:lultely tn hundred pound.a of •dible fiah per 

aore could be produced rm:nually l'ega:rdleas of the 1toeldng nt1o 

em.ployed• 

B'.t'Offfl. (14 1 P• 210) at Sn. V:anua, fesu, ·found that high 

produeti.on 1n total pound.a or ed:t'bl• fish in bluegi 11 and ba•• 

combination na not depen4-,it oa atoeking ratio alcm.e.. Yield.I 

trom. bass and bluegill ponds indicate that the weight of edible 



baa1 pel' acre 1• decreased u th• atooldng ntio ot bluegills 1• 

inoreased.. The anN1ge wight ot bluegi 11 •• found to ft17 im-el"19t,, 

wi:th the iwm'ber nooke4. 

It ia oonoeiwble that cm.e ot tu btggeat aiatake• tn ,he 

paat polioi•• or atooldng pond# na the noold.ng of phylioally 

Ull8u1:bed pond• with tuh whioh 08!l.l1ot gN\11' wll or "'1)Nduoe ta 

thffe handicapped pcm.41. 

Smith, Kirkwood, and Hall (TO, P• I&) found in an ape~ 

in lltooldng ratio■ ad n.tee ot bus ad bluegill in Kentuolq' that 

~ pl"O'ble of phyaioall:, unsuited. ponds urltl te.r gnawr atten­

tion than it has thu tar noei"Nd. It Nnlas ot panmount 

importance in aeooUl'ddng for the tatlun ot the •j•ritty of pomll 

irweatigatea." nw, found that out et 118 pou~, lU flN UIIINUlapwt 

able 'beauae of dei;~l phy,:t..-1 oon4i ticma. 

!hey found the toll.ning hotora tad -to Nnd.4tr a pcm4 

~eable in Kentuolty1 "ExtenaiTG ailte.tion &D.4/0~ turbidS:t,­

b'a U.wetook u1e1 tud•quate depth, u:uw-. wner tluotuationt 

4a. tailureaa exttmain a1ltation :tl"olll ntel"ah•de1 u:oeaaive water-

1hed.1 ad overflow by emama • • 

Swingle found that the bluegill to 'baaa ~tdnat1on -.nnot 

be Uled b pon4a that an too aull to !.uUN nprocluotion (pond.a 

m.U#t be one halt acre or largtr) , pond.a When &U1Y1D.er ~ntune 

or the lftll'face 'ftter nrm.atna below 80" P ., in watel' o&r1"1:ing he&'f7 



loads ot silt,.. or highly alkaline wa:ten. Swingle also t"ound tnat 

baas and bluegill ha'ff fail.ad to spa,m. in brackish n:ten hftTl.ng a 

ulinity of o.s~ and in ponds deeper than fifteen feet u bluegill 

will not feed don further than this. 

Kimsey (43• p.,. 1) atatea "that in 1953_, 12.,000 ponds 'ftre 

scheduled to be ~truot.4 in the soil cou.ervation districts ot 

California• Oregon• Washington,, Idaho., and llevada. Th.· taot that 

most of these are not aui. tabla for my eignifloall'b ti.ah produation 

bu not been adeq•wl)r pohlted out. Li~l• tam PGUd bnrnt1gat1on 

work has been canied. out in thft. Far lleat• and a pond aeriowtly 

UMd tor irrigation cannot be expected. to produee mi adequate 

fish orop.• 

Chemieal and foormal Stntiticatioa of Pon.ds 

CulandeT ( 18,, P• 261) re~ that SGJle ponds ill IOia baw 

beffl fOl.md to be thenually and ~oally 8tntif1ed with only 

three tc five teet of wl"faoe ._r holding atdfiotent diuolwd 

o:qgen tor fiah lite durblg the •mimer wmtha. He 'bell..,.• that 

th.la reduetion in liv'lng space aftel" the •~g ••aeon has 

oontrlbttted to slow .gl"OW'th a.nd atuttted ti.ah populations• 

Barniekol and Oampbell ( s. p. ffO) found that ponds in Miasoun 

ah<wr a pronounced lnll!'ming 1n ponds ea to eight ~ in depth 

clurlng the ~r momma,, ad that theN la a frequent abaenoe 

ot a elearly dstined epi Um:n.ion• thel'JDOOlim,, ed. nypolhmim. 

They noticed a ~ioal diat'f'ibttt;i<m. ot mttrlen~a added bf 



fertilization (6, P• 2't1). This difl'tributiO!l was related to thenul 

atratification u bottom oonoentrationa or phosphate phosphorua 

W&N two to ten ttllas •• great as were~ ~ratiena,. 

ByN (15, P• 16!) atudied ff!'&tif1cat1on et farm ponds tu 

Alabama and ffflmd that i.Mre was a def'inite .tntU'ied condition 

during the a:umner mcmtha. Fish trap• were uaed in the atudy'. 

Byl"d found that bluegills .could not &fft.eicmtly m.illze the colder, 

and deeper wa1-ra be-caue cf low eonoentratlom of' d1uolved o,r;yge 

md high ocnoentntioaa ot oe.rbcm. dic,xi&t• Dui-ing thia aumme~ 

lltntifioation. 'blugi ll nR toad in gl"'ftteid; nal>en in ahallw 

water. 

Byi-d .atates "bluegi lh were unable- to live tor extended periods 

of 6 to 46 houra at 'fttel" depths where the disaolved m1:7pm. 

conomj;tration wu O-.l P:Pm• Ol" leea acoompanied by a earbon dioxide 

conoentraticm of 4_.4 ppm. or more. The ori t1cal depth when chaioal 

atn.titication oeourl"ed waa at five feet in a two-acre: pond and at 

aewn t..t in a 22~ pond {16• P• 162).,• 

The follord.ng statement• have been inoluded. to daaonetrate 

the complete agrellmifflt of f'iahery- work.era in different anu of the 

United States u to the importance in tam pond management of 

adequate~ harv11uating the speed.ea Btooked,. Thia is a relatively 

llff concept tn th& management of warm water p<>nd species,. atld. 

oonoluaive nidenoe et the merits of this eonoept is illutnwd 



by theu quot.ti.one. 

Bennett (t. ,. an) u I1Uno11 :towld, ti. wb8t ..,..bi. 

da:ba wre a.Ttd.la'ble • tha't the angling preaaUN cm farm posld• :le oa 

e awrage 100 1'll8Jl houJ'I i-r aon of •• ealh ......_.. Fiahhg 

oluba noeiwd flrma IOO -w 180 1M!1 houn et engli:Dg per Mff PW 

Di•kaon (89 1 PP• '°""'1) bl Gw'rgla .__ ii UN1aary to 

hal'ftn three to • ..,. poa«. ot bluegill tor eaeh pound ot 'bl.le. 

Pon4a containing 0'!11:y 'bus end 'bl»Atgill 1-w 1"1ft'.r bMn ruil:le4 'bf 

cmtl'fishhg beoauae ther• 1a alnya lll8JQ' tiah or •:p-irlg 11N le.Ne. 

Georgia Jteooae.48 angling tor adult blug:lll ._ on the neat 

b4JOS'Wle th.,- &N euiut. to oatoh at 1h11 ttae• thq no.a to be 

ha~, and. it •t:r one pair or bluegill wre allencl. to •pan 

it W11ld be t.d•qute w re--4 the polld., 

DeeJ.Ume (as, P• JU) 1tudie4 the &,gNe ot qortaaum catch •• 

Lake OkMohobee• Plon.da• !MB had 'bee a ..-...alal fishel!'1 cm 

thla lab and other large lane la b 'rieb.f "'7. Spo~n thoup.-t 

1:hat the ®-&J"Oial flahflT ,... takbag all the 'bal•, ad the1 •N 

nepouible tor legtelation 1ddoh o,._., tlMJe• water• to Nlllll8"1al 

..-tt1ng. »equine found. that apen--. •n eawhblg oaq as to 

21 per oat ot "bhe legal aised base II end ocl7 , te 6 per eent et 

the na1lable 'bluegill. Bet alao po!n1Ntd out that the coaeHial 

aelning na not oaushg ,-, ..,,unble ~ to tab OkNehobM, a.d 

,hat OORMtl'Oial aeiaing wnld., pr•bly. h•lt -. baea populatia 

'beoattN tlahhlg lf'QOiesa imp~ afwp •aoh .. !.m.ni.• 



In 1t50 Betmett (e, J• 111} nported the toll.ovdng result• 

from a utn...-,..ar 11Nd7 et• el~l')o40NJ lan in Illi:n<da. Small 

baas Ylefle l."~d by qle:ta aa 11911 U by ue r,f a 4nm piPf• 

At the wrm.nst.ica of ti. atuttJ the b4ea population had. ab.tame« 

a high level, in spite ot thi• 10 eall-4 --.S.8i,ncrtd.M9 ot U.oaftlm.g 

the 1mall baaa bJ' 8POnanen a.db:, dftd.nbg the lake. Ke ooneluact 

•that the •he limit hu no ftlue h1 'baas oaae!'fttion.• 

Barniekol ~ Oapbell (e, P• 214) drained a 1.s a.ore lake in 

Missouri at"tei- a '19-dq. fiehing MUOD. to d.et.NS.».e the ~ 

Ol'Op ot fiah populat1cm... ru. lake :received a,m m.tm houn. ot 

f'iahbg pressure dVing the ~ ..._. The toita1 Mtoh fra. . . 

. thie ~lee ._. 1.1,, filh •igldng 404.a ~ • wtdoh 1• a yield. 

of l&s.s pouudii per aon of ..-taee nteJl' • 

A --,lete oeuu b7 dftbling the ··lab tnealed. that after 

the . eloa• of the •••• a 1.tad.ing. orop ot 4'1, ~5 fish w1gldng 

719.4 pOU!lda l'eU.ined hl th• 1aic.. this wu aos., poeu pv 

acre, •Jd:ng a total of J61.t ,ounh pep a.o"• !hen wN Ill 

uaa'ble but wighiug 80 pc,mda and 100 •a'ble bluegill wtgh!.Dg 

'-I.I po\lnU. s1.ny-• oharm.el nttiah 1"Jft •• left. Then WM 

'TH small bas• and "6•181 aaU 1-lugtll left !a 'the lake after ·'tho 

Cooper ( 14• P• a) etatea "that moat pollda in tlw lU.dftat 'Will 

nry from 100 to 1eO poiuad.8 pe:r ae.rca "Oh J$&1" 1n produotion. It 

ia ad'rlaab le to r~ about halt of thie crep ammall.y in ·o~• 

to maintain a heal- ~ populat1011 of t1•h whie innn• 



~1 good uglln.g. lb.n hook ad t1- t1ahhtg ••14tlft it eTer, 

11 efficient O!lW&h to '.ha.nest aa n•r tiGhu at thia rate, c.rtM!' 

11u,ua to thin the populat1c p,enodically •" neo.411118.11• • 

Knmhola ( 45• '.P• 2M) beliefta that OM of the 'M gnatut 

f'aoton whioh oauae the low pe~ of good fieh pont\8 in 

Indiana is inadequat. f1wh.1n.g. ·TM hen pon4- 1a Ion, u apoi-ted 

'by Carland$r (18, f• 211)., •Nt •t fiahed eough to han'eat 

lk'ffilabltt adult tuh. Olark {11. p,. au) nportu that goo«. intenaiw 

tiab.ing 1a neoesAry to keep the pcmaa in ~q t.:a balauoe. Xt 

tho pond.a •N not fished aufti.oimlf, baea will not be able tc 

1ptnm beoa"e of the OTerpopulrd;ton ot bluegilh Vhioh nll eat 

the lMwa egg• tn pericd.s of tood eoanity., 

In Kauu, !ieeler (&7 • P• if:) fltate• that •tu gJ"Mten 

problem in manag-..t ot tub in a ra-. po11d 1• pttbg the Ollr.Uff 

to fish auf:fioiently tor the.. It, h espeoiallr halNl to get 

people t0 fish ror bluegill u P"Ple m ~• angle amoat 

nelui1'61f tor oa••• l'.-t u ~•4 that Dlf' aall bluegill 

· caught not be thrmm b&ok into th$ pond •• 1:h.!111 1"411 1lo ff9:i­

po]7Qlat1on of the pond by b1uegilla+ 11 

ln 1942 Sw:ingle ad Baii;b fhad tram. resfffll'Oh that 1111lfiN.t 

.,.... it 1a impoeiaible to ta.n 110ft than fifty J.Ml' eat of the 

existing atook of oetehable tiah in a poad by angling (81.1 p .• d) • 

Alaot the tailure of a 1i1e limit u a tool for '.11.Um&ging MDT 



apeoiea of' fish baa reaulted in a continuous open SNson :for baas 

and bluegill in many states. 

T1le current ftl"m. water ~ fiah regu.latiorut ~ revlewed 

in Field and Si.nffln (as. pp. 14-39)., Twenty ste+.es now have no 

eloaed season on largeniouth blaek btuie., and thirty ate:t.•a have n<> 

olosed season on bluegill. In 1949 the mmbei- of st••• permitting 

year al'Ound angling for baas and bluegill wae tiftffn (ea. p., !41) • 

In 1941 King {44. p. ffl) ia quoW ae ffitil'lg •smce ?to,-th 

Carolina• Alabama., Geffl"gia, Sn'th Carolina. md Florida nave 

abolished the closed season on ft'l'l1'l""'lffter epeoiu. uoept ha••• 

then are mo!'e fish being taken with no m.dtm.oe to indicate tha't 

any harm is reaulting fJtom the remo'ft.1 or the oloaed aeaaon. • Be 

turther points out i;hat the Opet& nuon baa naulted in e doubling 

of the ca-teb. of n.ah ttom TVA NNt"VOU'S ed ts credi~ with bring­

ing an additional $5J)00.000 worth of related btu11uwas to the 

comrtnmiti•a- o-eT"fi.ng the res-el"V'l>ira. 

lhu•phy (ea. P• %41--148) etudied abundance or f1ll.g$1"ling bau 

in an area oloeed tfi angllng during the apMm.ing aeaaon in companec:m. 

to the abundanoe of fl.n.gerlinge in an area open to angling during 

the spawning season,. U.ing his three-,'e«r stud)' he found the 

aurviva.l rate to b~ poeit1wly correlated with the abundance of 

i'orage fiah present. and not correlated with the angling pressure 

on the adult fish dttrl.ng the spaaing seaeon. 



To atook a new tapom.daen'll ••••••fully• the aortalit, ntH 

or fish 1tooked 1hould be tmowa. t'b.1• Wormation d6blel the 

biologist to ••ti.mate tii. mn'bar ot tuh 1mioh 1'111 aumw ,m.til 

the tint •P~ing. Bron. (U, ,. ?9), Surber<,,. P• lu). ad 

Swingle (ea, P• 61) conducted expe:rim«nte te f'tnd the peNe!ltage of 

auniw.1 of yoang 'baa and bluegill., !heir neult. ue litrbed in 

Table 6. 

llO:RTllJ:TY OF YOUIG :F.U .. TJSGUiL AWD BM8 1fflll 
S!OODD lll A DI' mPOUltt!Oar! 

!tt'f'H¾il~&i ' ' Perirnge n.Mwt ' 
Ba•• 

1,r.wg1e ( as) • 
• i1 , i 

'1 ~ finger Ung 
80-90"a4T•frt 

(1) ,,.1 - 81-31'.ttq. 
GS% avenp • 

{2) "•9 ... as.a% ttnc. 
11.1,: aw~ • 

SI% 

Swingle (es. P• s-r) u;,latna the g:Hatie1' 111"1nl ot ••• r,,, 
by atat:lng "th• gHater auniw.1 tor ••• tl!y plmitea la _., pG'l.dl1 

aa compared ~ that tor fingerling, is explained bt the r.latiw 

abundance ot tood a,railable tor ••eh 1.lmled.iatel:y' toll.airing atffkmg. 

!he try, llhioh &Nl planted b the ap1"i.ng• thrl.Te • aioroonanaoea 



and aquatie in.&ec-l;.a for 110!.le t1:m.e,-, and young blufl'gillo an ,-nil.able 

by the time ·the fey are large •nouglt to u.t 'th•• The ~,.Un_ 

are usually stocked. in the tall &..."ld wtnte?" 1'11• too~- !t lea1 

abunda:nt and they 1hould haft fi1h tJo pl'flll ttptm. !'he;y are toroetl 

to eat iruiecta 1ttl.d 1'Jbat'""'r 11 tflil.abl•, bfmee '\htt l.i.,we}'t aut"'rl;val 

re.te.• 

Br<:mrn Cu. P• !15) endo~sea t.ti-e ~too~ of 'bt\3& fPf inltHd. 

of fingerling because b!f 1uniw better• moJ'tality' ~ f1!1' to 

tlng•rling is high~ hatoheriu, an4 th• eon is greater h 

atoold.ng fing6rling•• 

Swingle, ('75, PP• ffl~) &atermined ~ u~l mo1"'tal1'r 

to-., oua, wlum no fiah:111g was allowed# wnrapd 21~ d.ul'ing the 

fiir•~ sb: m.onth1• end an. additiwal ao • .,C ~ 4u7blg ..,..if' MCOJll 

yeu. An avenge of. a.~ ot h ltlaep.11 1teow4 .l!W d~ thft 

first yea;r• and an a4d:tt16nal 19.1}1: diucl during 'their •~ ,-.l'. 



CLIMATIC OO!fDITIONS fflIICB AFFEO'l' nm SUCCESS or F.All\i FISH PONDS 

Jamee ( 41• p.. 8) ate.tea "The climate ot a aeetion of' the 

oottntJ"Y in lfhioh water areas are located may-,. 1n a gc.enl way, 

determine the climate ldthin these bodies ot water. 'bttt t'h.en ia 

much varla'tion be"1;;ween awl" •~ 1n the s.- region. It 1• upon 

these climates.- of habita't conditions within each body ct lfflter. 

that the natural distribution or fiahea depenae,. It is theae taetora 

which detemine wha:t 1peoie1 of fish uovr 'best and prod:uce beat 

f'iehing and, therefore,. should d.oterm.ine the fish•• to be stocked. 

"One or the ftmd.ametsl oltmatic factors is tem.perattu-e,. lt 

determines, 1n a broad 1NY / the general types of f'iahea to be 

tound, or to be stocked_. in a body of ft'ter.,• 

I 

is responsible £or the types of fish•• found in any one &Na. Air 

temperatures gcrrem to • large extent water temperatures. an.d 

certain water t-em.peratun. Um.ta restrict any speeiea to certain areas 

11'here this requiremtmt is fuU'illed. 

Suooesaful introduction oen somettmes be eeoam:pl1ahed if tem­

perature eonditiona are similar between two al"!N.s. other :ft:1otora 

being equal. In the complex ache.me of ttcology-• .-ver:, species baa 

certain temperature requirements W'hioh it must have ror suooessful 

existence. On the periphtu•y of this temperature range, the apeeies 



in queation 0tm ha~4q 'be expected to be u auooet1tul •• in the 

center -or optimum ot 1ta range. 

!he average tenrperatUlre for e&eh state in the United Sta.tee 

has been compiled from the moat aoourate sou.roe nallabie, and 

preawted in the appendix_ !able 15. State• "'"'l"Y' greatly in 

cUmtic eonditlou. Th••• tl'e the moat accurate data •'"'ilable 

tor compu1eon. 

1finte1" tempent,ui,e1 e.re exoeodingl1' important 'beeauae they 

are the limiting taotor in the d1atr1bution ot aome t11h••• !he 

unual ~•ntffl"e i"or two g1wn areas could be •••t 1.d.$1.\tioal• 

yet one area could have a much oold.er 1fiuter a1ld 1"ll'IN1' aumm.er 

than the other a:rea. Thia would contuee th• tr'tN 011-tic 

picture by giving the same armual tempeft\tttl'e a• the other 

area. 

Wintel' ldlla h'om. some northem etetea have completely 

deatroyed fish popu.lat1ou in tam ponds in lliohigan, llinneaota, 

North Da.kot•• and probably other northem atat••• !his makea a 

state•• wi.nwr temperature of importance to the •~ter fish 

biologist,. 'llnter tam-pen-tune an aln lilted in table 15 o:t 

the appendix. 

BUl!ln9i- 'l'empere:t;uN 

S"1D!'nel" temperatures can alao inhibit the d:1.etribution of GO'U 



fi•he•. If' winter• an "mild enough to "1'.PPOrt ba1a ad bluegill 

but summer tempel"&Wres do not adequate~ mot'NM n-t..r tem.penturu 

high enough to pe:rmi t auooeeaful ~, -. tliue ap•cd.ea ~ 

auooeaehlly' perpetuate themnlwa. Stm11Nr tiem.pentul"H aH ,i.o 

found in 'fable 15 of the appendix• 

'fh11 period of time in. 1taelf' 1• not a oritieal taetor, "l:1trb 

it1 implioationa oan. 1:811 the biologiat much. 'fhia period it th• 

num'be-r of days from the laat Hlll.Dg b'oat in spring mt11 the 

first 1d lltng fl"oat in the fall. The 1:a.ftniptor the lawl'8 that 

for a oertain area ~ -.mpentun hae net 'bNn 'belw &20 J' • for 

that peried of ttme. 

s.,...nl research WOl"'kei-a 'hafl f'ouli4 that the· g701ll'tng •••• 

ot bass and bluegill 1n 1aa natea ia dinnly panllel to th.11 

period.., Rotnmer, auoh 1• not ahaya the•• u Joaea (.u. p. 181) 

oaloulated. the gl'<ffl'ing •••• of largemouth 'blaok ••• in Norn• 

Reaenoir to be not •i-e tb&a tour monthe • !he eg7inltunl growing 

aeaaon for thi.a area in femeaqe 1• M'ft'n month.a• Thia _. date,.... 

mb.ed by aeales taken from fish 1n May• 1919 • Septe'ber • 1919 11\1:14 

April and May, 194(). 'fhe froat-fNe pel'iod tor eaoh trbatct 1a 

tabulated in Table 15 of the appendix. 

Amltlal Rainfall 

The Imowledge ot annual rainfall fol' a gi'ftll locality "1.11 



gTeatly &id 1n o.etemi:ning the "fttershed &?'ea neoease.ey for difhreut 

eist,d panda in that looalii;y • This is i~t it good fishing 

ia deaired beoaun m~ot caloulations concerning necessary 

-n.tet'ahed :nm.-,ioff could. lead to a pond physieelly un•ui:ted. tor 

fiah,. Dangers from thi• erl"O!" in oaloulation.e could develop into 

either a d~ pond in the aumm:er or a violently nuctuating pond., 

Average rainfall figures an lieted 1n Table 15 of th.e appendix. 

Tl»Ge &?'e state tr•,,u·ages• and could be malead::bg due to ·the varied 

elimatett of' 1111J1Y atat.ef:l,.. 'fhe soil oonae!"fttia aerrioe has 

published chal"'ts to un in the, di:ff'erent l"egiomJ fflld sub-regions 

when oalouhting desired nterahf:ld dra~ge ftrM• 

In e~ states tam fiah pcm.da could not be maintained. without 

adequate ~r rtlintall boeau.u th~ir rim.er ndnh.ll would not 

be aufflc1en-t to maintain con.sta-nt ~la,. St:lmler e'ft:pG"tation 11 

another h.etol' tha't varlaa nth different aw.tea find with ·th$ amoun:t 

of •~Y rai11f'a 11. !11th.out thia SU'lmlEn~· nd.ntall the sout..heaa-tem 

states could not produoo the exffllst form ptm.d fishing that th.,­

do. The aummer ater level f'lu~uation would 'be too gnat to 

support good populetioaa of fiah. Thes• data ant al.ro available in 

'labl• 15 or 'the •~ix. 

Ioe Caver of Ponds 



ccrftrt or varying dultatlaa &W:t tbeii' pea. 4urug wlnt.1" ~ • 

Thia 11ometimea reaulte in ooapl.ete monal1tf m ,._. ponda 1t'lMn1 

exoe1aiTe aquatic plat gN.Rrtlul an pffNnt• the ~ phm:b 

mat.rial oon1'tl1U1 all or the d!.aaol'ftd ox,nn ill the w.ter, ad 

the tiah di• under the iH. !hit it anothe:r olJ..ml.1.io etteet on 

populations of W.l'll'l:4atef gu.e filh in northe:m ataw. 

Ball Gd l'ai't1 (It 'P• at) toua.d t'hat the pNlcmgea 1M OO'h't' 

in 10.ohign -.y 1- ta to th.irby inehea thiok u4 lan Ira •ixtr 

to one hundffd and twnm.ty &lye o:t at0re. It :te~iliatioa as 

practiced in shallow pbltd1 when then ta no •~t flaw ot nter 

into the pond, winter killa &N e.lmoet certain to ooo.ur. 

Brow.o. and !horoon (U, P• m), while lnvenigattng ,oadt m 
Montan.a,, round that •• much •• to'l"ty inch•• of ice a pon.d.a tor aa 

long •• :f'iw m.ontha 1a not ~. They kli.,.. ~t th• 80 

oalled ,rm....,.ter• pOSld.a 1n ll~ a:te not 1UitN. for 1:he baJI 

and bluegill oombinatioa u it: take, bUa tour •~ to g.-b ten 

inohea long and bluegill 'tm.til their fifth am.n:er to pt •u i11ohea 

long. 

tn lt60 Shal"p S\ii ,eye& ~• in '.l'ol"1,h l>tllcota ud toad •1...,_ 

out or eighteen ponds were tallurea be•ua• of 'Ida-tel' killa 

(69 1 P• 141) •. 



AGE AlID UfflG'ffl REWIONSU:D? OF BLUEGILL A1IID BASS 

The anal:ral• ot acalea has proven a verr:, efte.ctift tool in 

chttem.in1ng thi, gN:Nth nte of aome r11he•• So.e.l&c tu•~ \IBM to 

determine the age ot the tiah «t oaptun, • th♦ length at fAn"I mm.ulu 

during the fish'• life• and. the neNge growth ma.de by the fith 

during eaoh yeo.r of life ( 47 • P• 120) • 

The 6Towth rates of eid;y-f'in la:rtgtm0uth bleok bass: and oue 

hundnd and dxty' blue~i11 ffl1re •sti11V1ted. Fish le~• a't Mc,h 

annulus formation were oalcula~d by the uee ot the fol"lllUla described 

011 page eight. All ot th~•• eoalee were eolleoted in we.stern 0:regon 

by Mr, R!.tlph Grentell and Mr• Ac"'ldrew-l.sJl1f'or0$, So&lee were not 

available from the oth~r oU..tic areas in the state. 

Th9 results ot theao eat!.l'mt«ts are oo.mpiled in Tables 5 and 7 • 

Te.blea 8 •nd. 9 are • o~riaon betw&tm the ~h fttes of be.ea 

f'rom the Willamette Vall9Y and t..~ose f!'C#'t. eMB+.a.l la 1<:ee.,, A aimilar 

comparison of ~mrth rates of bl•g'lll b~~. th•se two a~e.e ia 

cc:rmputed 1n Tables 10 and 11. Tabll!s 13 and 14 are 1\ aompariaon 

ot growth rates of 'bluegill and baas from varloua statea. The 

position of the states 1n theH tables ia be.Hd upon their annual 

temperature a.a in '-'•ble 15 of th~ appendix• '?«ble 12 i:1 a ~?'1 

or bait growth, which wae ealculerood by dittetent author,., 1n 

ONJgon. Beoktr nudied fifty◄effn baas eoalea -that Wffe oollJloted. 

in 1954 t"Jtom lakes, ponds1 and riveris in Oregon. and hia neulte 

are inolu~d 1n Table 12• In 1955 Henna:nn calculated the gronh 



rates of sixty-silt bass collected during 1951• 1954., and 1955 tr-om 

Oregon lak:e1t• re•e-t'f'Oire, and tam pends,. Ria results are alao 

listed in Table 12. 

Bess growth 1n Oregon is cmparable with that •4• bl. Wmr Yo:rk,. 

Michigan, Wiscenain. Montana, and 1U.n.ne.aota, u ·ahcnrn. ill T-.ble 14. 

Basa growth for all other atates liswd ia much faat.-r than 

ft'Pfl'ienced in Or.gem;. 

Bluegill gr<Mth in Oregon during the fir-at thNe ,,..ra of lite 

is approximately equal to or greater than growth in all oth•r at.ate•• 

except California• Tennessee,. Kentucky". and We•t Virgin!•• 111'hich are 

listed in '!'able lS. Aft&l" three yean, bluegill g:rcnrth in ONgon 

decreases sOl!lffhat to that calculated in other states. 

It is ap~rent from Table 12 th.at ~h black beufs grow 

more nrpidly in our ooalftal lake-a than in the 'ffilhmette Valley. 

However• one mstmoe of bus attaining the length -o-t 14,.! iuches 

in three ye&rl: ha:, been recorded in one ot th& experi.tlental ponds 

of the Oregon State Game Comiuion. Becker and the author found 

that growth is less in 006Stel lakes during the fint year. but 

greater f!Ve-ry year after the initial year of life than ix-awth of 

Willamette Valley bus.. "Becker (!ablt, 12) found that growth of ba.es 

in aouthem Oregon waa elower during the tint four years of lit'e 

than iu other clima:ti.o areas of Oregon... 

Bluegill gl"owth, estimated from the scale rHm:.ple. is 

approximately the same b$tween ooastal lalc:ea and Nservoirs • laksa • 

and farm ponds. in the Willamette Vall.,-. 



TABIE 6 

GROlffH RATES OP 68 LAllGll!OU'.ffl BLACK B.AaS OOLIBC!'ID rJlCll J'JJlt 
POll'OS, LABS, Am) RESERVOIRS nr nmn OREGOH 

lge ' !otii lwn~ ' Cafiu5Q for~ .liiiiSi (1.ioiiia) 
group ma.ber tork at tt. ot ammlua tomat1on 

leng\h 
c1~~•l I :rt III ff V 

I 18 a.e 2.1 
II 14 .., .e 3.0 a.a 
III 19 10.s a.9 ., .e ••• If 10 11.1 2.9 e.e ,.a 10., 
V 4 u.e a.1 a., t.8 n .. , u., 

A-nn.ge legt;h 1.0 e., 9.'1 11.1 ll.t 
Incnrm.ent of growth s.o .. , 1.0 ~1.s 1.a 
Total number 68 '' A 14 4: 

!DU 1 

GROlfflt RATES or uo•UJIGILL OOIJ.IC!ED nal POIDS. LADS, 
ill) RISDYOIRS ti 1'Ei'!'ED oncmr 

lge Mi:! Iw:n.p CaiouiiW lori"tiiiiQi tm) 
group nalMlr tor-k at ti.'IN ot amiulu to~tlon 

lcmgth 
(inoh•a) I II III IV V VI nt 

'" 

I 19 a., a.1 
II 55 4.8 a.a .. , 
III 61 a.1 a.e 4.9 s., 
IV 15 s., 1., a.o a.1 e., 
V a ,.o 3.5 ,., a.a e.a ••• VII ., 8.0 .. , ,.e 1.9 s.a ,.o ,., '1.8 

Awrage length 1.4 4.T s.9 6.6 e., ,., ., .s 
Incl"em.ent or growth ,., 1.1 1.1 ., •• .s ., 
Total num.be1' 180 141 8S ':.;25 lO 1 



TASlB 8 

GROW'.m RATES OF 58 t..A:itDOU!H BLAOK BASS COLI.BCffi 10 J'All( 
POl!TDS • LAKES, JID RESERVO!U IN !Bl ~ VALlBY 

lge !oiaI ' Ivirap 
group ma.her tork 

l4mgth 
, , ~1~~l 

' • 

t 18 
II lJ 
!II 14 
?V '1 
V l 

A-..rage length 
Inerem.ent or growth 
Total nu!llb4r 

e,e 
,.a 

10.e 
11.1 
11.1 

tfalouiiiii forV t;iiQi "{!iioliii)"' 
at time of ammlu tor.me.tin 

I II !It IV V 
111 t 1 I.I ( j' • 

2.1 , .• a S.8 .. , a.1 ,., 
2.1 e.e ,.1 10., 
8-.1 , .. , ,., e.s 10-., 

fABUl 9 

G~ llATU or 11 URGl'UOUTB BLACH( BASS oouacm FJOM 
LADS ON !HE onoow CO.Aft 

l~ !i\ir ·-- • • Xiiiai• ' Caioufd.l Rri 1iii9i U.iioiiij 
group ma'bff f'oztl:: at time or cnulua tonaat1on 

lngth 
. .(~bePl .... I II III If T . • ■ J l J ' 11 f • ' I • ill, .... 

I 0 
II 1 , . ., 1.9 e., 
III 5 10.1 2.9 i.e 9.1 
r, s u., 1.1 a.t 10.1 u.1 
"ff 3 14.1 s.1 e.e 10.s 12., U.6 

.Average lAmg-th a.e e.a 10.2: u.a 11.e 
IncJ'Clmfm.t of g~h a.a ,.o s •• 2.1 1.1 
Total ma1,e,. 12 11 6 • 



!ABU! lO 

GROl'l'.ffl RATES o, ~ BLUIGILL cou.zemo noM: 1AlM POJDs, 
LADS, AID BESERfOIRS nf !BE WILl'.MEffl VALUft' 

lge !o'.£al J'.wre.ge H Oa1ouliG! lol'i t.ii\li ttimi•J• 
group titabel" f•rlr at tim ot am:wlu to-..tia 

1egbh 
~inohaa) I !I III tf y . ' ' ' 

! 16 1.e 1.1 
II 51 4.,8 1.2 4.1 
!II fl'/ s.a a.e , .. 6.8 
IV 11 ,.1 a.4 1.1 6,1 a.a 
V 2 '1.0 .. , ,.1 e.1 s.s e .. e 

Aftrage longth , .. ,.., 8.0 , . ., 6.,8 
Increment or growth 1.1 1.1 1., ,/1 .1 
Total. mab4w us lH ,1 14 I 

't.ABI.& 11 

GROW'ffl RATES OF 12 BLUIGILL CO.IJ11C!ED PICI{ 
LADS ow m onoow. co.Aft 

'l"gi IJ!'olit l;;nge t1ato"u1a\i'A !ori ~ n.mJ ... 
group number ton at time of amulu toaaid.cm 

length 
( i:noh••) I II rrt IV V VI VII 

I I a,t a.2 
II 4: s.a a.a 4d 
III ' s.2 a.1 --~ "·' If a e.s a.1 4,.8 a.1 6.1 

,,Ii: 

V l ,.1 1 .• , 5.0 6.2 ,.e a., 
VII 7 a.o ,., . 4.8 s., a.s 6,..1 , .. 1.8 

Ann.ge length a.• ,., s.a , .. , s., '1' •• ,.s 
Inerement ot g1'0'Wth 1.4 1., .t •• . , •• ., 
Total number 21 19 15 11 8 ., 



TABIE 12 

GRrnTl'H RNl'ES OF LAf..'GEMOUTfl Ill.J\CK BASS FD 
VARIOUS CLDtATtC AREAS OF O:F<F!OON 

Clli..a-Mo ec;.ea Tolil •• - • 'l.!siou:ta~'d ·r~~}r length t 1neho8) at -
and wthoJ" ttm11'beJt ti.me or &l'm:ulue formation 

! II III rv if V! VII 

St•te of o,-er,on 
Looke * 6.9 8"'6 e.o l.l,2 13.9 1a.4 16.O 
B•e~r 57 2:.5 5,1 e.1 10.4 12.a 14.3 14.9 
Hermann 66 3.6 s.3 e.s 10.a 11.0 
Oakle~ 85 i.o 6.'1 9.'T 11.s 12.9 -- - -- - - -

.Avert1r,e 5/7 6.'1 s.s w.s 12.s 15.9 15.6 
Annual Incr>ement a., a.o 2 .• 1 2.0 1.7 1,.4 l.6 

Willamette Valley 
Beobr 42 2.1 5.5 e.s 10.e lt.4 14.l 14.9 
!-Iel"mami * s.5 6.4 8.4 10.s 
Oakley 51 $.3 ~ 9.0 10.2 10.9 - - - - - -

Averate a.o a.2 a.a 10.4 11.1 14,.l 14.9 
~ual Incremert 3.0 a.2 z.4 1.0 1.a 2.4 .a 

Oregon Coast 
Becker 3 2.2 5.:9 12,a 15,8 
H•rman.n * 1.s 5,4 9.,9 u.s 
Oakley 12 2.a ~ 10.2 12.a 13,6 - - -

.Avel"age '!.9 6.0 10.~ 13.9 13.6 
.Aml"M.l Increment a.9 s.1 4,9 s.o 

Southei-n Oreion 
Beckel" u 1,5 4,5 6i;6 10.1 11 .• 1 1,.a 

Annual lnel"emtmt 1.s s.o 2.1 s .. s 1,6 2,9 

* lfomber oi' aeal.e •!:it lea ~ known. ... IUi! ,. 
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'l'ABL'I 18 

AGE JD.ID lli!lU-1'li :RELATIOiiiSHIPB OF BLUEGILL FROM VAH!OUS STATES 

Skte"an°d ... ----·-Age-c1aasea°{totaT"I.ii{;h l!! lntmii) 
Investigator l 2 3 4 

_......,..... __ .. , .......... >"~.....,.,...~ 

5 s "! 

Oklahoma ( 46) 4,.1 4.9 G.l 
North Carolina. (17) a.1 3.9 5.,5 "!,.l s.s 9.2 
California { 5•/) 4.,1 s.5 e.1 8.9 9,,1 
Tennessee (19) s.a 6,t"I 1.6 8.4 9.5 10.2 
Tennessee { 46) 1.1 1.1 4.6 4.9 
Kentucky ( 6G) 4.l:> 5.,IS s.s 6,,R ., .a 
Virginia ( lS) 2.2 4,,1 6,,4 SJ) 8.,9 9.S 
Missouri ( 46) 2.5 4.2 5.6 6.,6 
We.st Virginia (11) s.:s 9.,l 
Illinoia ~4b) 1.a a.5 4.,9 6.,0 
Illinois 46) 2.a 4.,6 s.~ 5.6 
Illinois ( 45) 1.a 4.8 (:l.4 7~4 
Indiana ( 45) 1.5 :s.o 4.8 s.s 
Indiana (17) 1.a ,.1 s.9 6.,9 
Ohio (46) 1.3 SJ) 4.,5 5.,7 
Ohio (45) 4.,0 6+2 a.e 
Ohio (57) 1.a 6.l 5,9 6.9 7.4 
Oregon {Oakley) 3,.6 4.8 6.,l 6.8 7,1 7 ,.6 s.o 
Oregon (48) :S.,3 4.8 a.o 6.,5 6.6 e,..-, 7.~ 1.4 
Iowa (45) l.4 3._4 a.1 ,.2 
Iowa (46) l.,7 3.6 5.s 1.0 7 .s 1 .9 
Ion. (4G) l,,4 a.4 a.1 1 .2 a.1 a.a 10.1 
New York ( 28) 3.6 4.,J 6.$ 
MieM.gQll (5'/) i.1 4.,3 f>.4 c.o 1.3 
Miohigen (2) 2 ... s 4.2 6,4 6.4 Ehl s.9 S:' ♦,-t 9,.9 
Wboonsin ( 19) 4•'' 5-3 (5-2 7,4 '7,8 8.,1 a.s 
Montana ( 19) 1.1 a.1 s.4 e.s 6.a 7,8 
Minnesota {17) 1.9 .. , 4.9 e.l '7 .1 7.8 8,3 

........ ~ ....... ~ ............... 
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TABI.8 14 

AGE AND U!:NGffl RELAT'!ONSHIPS OF LARGiUOUTH BLACK BASS 
FRC!M V!t!GtTS STATES 

Btite anl Ii;~ clas•es C'oota! ~. !n irieiiis) -
Investigator 1 2 3 4 5 6 1 8 

Florida {19) ,.o 11.0 
Louisiana (51) 1.7 11.3 14,,6 10.0 21.0 23.G 25.0 
Oklahoma ( 19) 4.6 ''2' .G 10.4 1s.1 1s.a 19.8 
Okl.ahOl!l& (19) 3.7 7.8 10.4 U~2 14~9 18~6 20.1 
North Caroline (lt) 8.0 10.8 12.7 15.0 1s.9 19.0 20., z2.1 
California ( 27) 6.S 10,l 13.7 15.5 11.0 
Calitonda (57) 6.1 12,2 14.8 1e.1 1,.a 21.,4 
Tennessee ( 57) 6.9 12.2 14.6 16,.2 17.5 l~.:s 20.s 
Kentuoky (19) s.9 ll.;5 14.5 15.6 19.0 
Kentucky ( 66) s.s 10.0 14.0 15.7 r,., 18.9 20.1 21.9 
Virginia { 19) s.s 10.8 1,.0 15.9 16,.,9 17,.8 
lLissourl (19) s.1 8.8 11~9 l4.a 11.a 
Nn Mexico ( 55) 10., lo.4 16.2 1s.1 20~6 21.a aa.o 23,.5 
Illinois (17) s.a a.l 11., u.a 14.r> le.a lt.c 19.5 
Indiana (17) ,.o 7 .2 9.4 14.6 
New Jerse7 ( 19) 1.s 11.0 1a.o 14..3 16.8 l1.3 le.a 20.2 
Ohio (17) s.tS 1.0 10.1 12.s 14.5 16«1 11.1 18.9 
Nevada. (27) 10 .. a 12.e is.4 14.6 15.t 16.4 20.l 
Nebraska (17) 3.6 ".a 10.9 l.3.5 is.a 11.s 18.,S 19.8 
Oregon ( 43)* 5~9 e.s 9.0 11.2 l:S.,9 13.,4 16.0 16.0 
Oregon (Otlkley)* z.o s.7 9.1 11.s 12.,9 
Oregon (1)* 2.5 5.-l a.l 10.4 12.3 14.s 14.9 
Oregon (37)* a.o a.3 8.,6 10.3 11,0 
Com1eotieut (17) s.1 s.J 10.1 12~9 14.7 16.2 17.5 
Iowa (46) 4.4 s.2 10.9 13.7 14-.8 15,8 20.s 26.6 
Ion (46) s.3 9,6 12.,5 14.S 11.a 21.4: 23.9 
New York (28) 6.,2 7.,4 10 .. ,.2 
Michigan ~67) 6.1 8.'7 10.0 12.1 1s.1 15,.l 
Michigan 2) 5~9 9.s 10.0 11.s 12.-9 13.7 15.4 19.0 
Wisconsin (9) s.s 7 .s 10~5 12.s 14.,0 15.,0 lG.6 11.s 
Montana ( 19} 2~1 s.4 10.a 10.a 
Minnesota ( 17} s.s s.1 9.s 11.s ia.1 15.l lth.3 11.6 

* Fork length 'fts u1ed f'or f'ish nieasurem.ents. ( 
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FIGURE II - GROWTH RATES OF LARGEMOUTH BLACK 
BASS FROM FOUR STATES 
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Figure III. Bluegill scale showing two annuli. 

Figure IV. Bluegill scale showing three annuli. 



ss 

Aa was p:revio"J.s.ly •nti011$d• baa and bluegill 1n,i•e introduced 

into Oregon waters in the late n.inetee-th oentuey. Until ~t 

y.Mre ve::ry little cm.gllng pNesure has beat exerted on. 1Mnl nt.l' 

apeeiea 'beo1u1ae or the ~l nlm«m and trout fiahing a.nae in 

Oregon whi~ have lured people from all ovel" the 1r0rld. HW&ver. 

with b.Lcreaaed ru:i.gling p!'ft&W'e en:rbed on aalmmtld tiah paralleled 

by the Rpid inaN&H in Oregont,a populaoe. demand tor good •m 

wawr angling -. ho~. 

ln 1980 the OMgon State Game Comm.uicn began to exptmd it$ 

wam 'ftter ~ f'l:e. progra ( 51. P• 151) • 8- o'!' the early 

projects inflluded atoma•h ea?p.ia of ~uth bl.aek Na•• bae11 

•pa~ stndiu along the 11'illa,..~e Riwr. and angling~--­

on war,l.t '11&.ter f1ahea. 

Seirora 1 lalma in the- vicinl ty e,f Salem were used to dew mine 

th& aueoess 0-f angling for ·n:nn nter gm.e fuh. The ~rag$ oatoh. 

by angler• 1n then labta was appronmat&ly one fish i:,.r hour 

( 51• P• 154). TM.a is a r•latlvely lCfW' n'turu for wam nter g._ 

tun.. Cn.ppie wen th• most abundent fiah ~ 111 wap neta~ but 

sho.md a poc-r return to englen. poa.aibly beeauae of' 'the augling 

.-thoda employed on theae la-.. The ol.'lWr' of importance. •• shown 

by thi• creel eenaua progrmu., •• bluegill_. base., and crappie,. 

ni. conatruation cf a utohel'y tor the Pl'OPtlgation ot nm 

...-ter gee fiah wu considered• but decided againet •• the oost of 



oonatruot1en and mai'lltcumee •• too g:reat ( 511 P• 154). Also, 

bus fingerling c,ould be obbained tPOJI other sour••• 

Ini:bial re~datiO'WI for -.-gemmtt praotiMa of WJ"lll •tel" 

t:aM tiah 1ncluded J)'IJ'blio •~•t to utilise ·idle existing 

tiahery • the proouNm.ent by purohaee Ol' 1-... to esiating natt-1C'bed. 

tiahint area11 near lal"ger eit1ea, tht conatruotion ot rearing pollda 

on owned. or leased lend. tmd the eetablishment et additional 'ftl'm 

wter gae fiah arft8 nnr larger eit1ea to provide good angling 

within abort dbtanaea f1)r, the mnjor1ty of Oregon•• people 

( 51, P• 11"1) • 

In 1951 the g!'01i'th rate• o'f warm ,mter game ti•he• in Oregon 

was att1died,. Age-length relationships ot "Jluegill and ba•• in 

On,gon are listed in fable1 U tmd 14. The awrage length :f'or 

,luegill sun:f"ish na eali::ulated to be six inohel (51 1 P• 2SS). 

Bluegill reaoh a hrger size 1n Siltcooa Lake •• they .,,.rage 7 .3 

inohea 1n length there. 

Mextnwm length ot baas g?'Olt'th in Oregon ia eight to ten in~ 

in the ae<sond 8'lml'l\G1" of lit.,. bd approximately tour-teen inch.ea in 

their third IN?l!!.ller ot lite• lf o baao have been knOIIJ1 to spawn in 

Oregon durin~ their second a,m1m~n• ot life or when one year old. 

Looke ( 521 p. 218) ltatee that "It 111 oonoeiwble under ideal oondi­

tiou that largemouth ba1e 1n. Oregon could apan 1n their second 

aummer, but auoh auld be an exception rather thu the rui..• 

In. 1952 Locke tound. that two year old bat• tnnaporwd to a 

nw area just prior to the time ot apenmin.g tailed to reproduc., 



11hile stm.lar tiah retained in the pond produoG4 b!y ( U • P• rm). 

Tll!9 latter tiah nprodu&ed without the aid or tonge .-peel.ea. 

Recently he.tchtd try have been obeerved aa early u Jtf!l8 16 u4 

as late as Augus'b 1 in Oregon. 

In Oregon bluegill normally apawn in tt.1r aeoond aUJffllff. 

Uexhmm growth or bluegill in Oregon 1n theirc thll"d .aU11mer ia 

approximately eight inohN ( 53• P• 2?1). ~.otion a.tends t1Ver 

a considerable pertod ot time when Sll:J"f'aee temperatures rneh 

1fl' to SOo P. It ia belle-ved \hat in some bod.in of water• low 

temperatures p~ilbig throughout the aummer 11111:y blldbit bl~ll 

ntpl"Oduetion ( 53 • 'P• 211) • 

In 1951 a ~ fan pond in 'fiarlon County waa a~ked a'h 

'the nte or 200 yeaJ"ling bluegill to 100 ,--rll.ng ban per aere,. 

Thie pond waa drained m 1553. and 520 potmda of bu.a and bluegill 

wen Ncovered tor a 3'ield or 160 po'W148 per aore ot eter .. 

Approximately 90 pounda per ··UN 'Rre adult flab. Thi• P@d waa 

oouid$red to be out or balance. ~ell .tuls that thia .tocking 

ratio of 2•1 is in nwd or modification to reeult in a balanoed 

popula't:lon f'or the bluegill and b&u pond$ 1n the Will.aati.e Valley 

( "• P• 344). Four additional .farm pond& were ai»eked i!'l HT&ral 

d!tteNnt ratios to obtain • go,o4 n.tio that will reault 1a 

balanced popula:ti<>lUI in the Willamette Valley. 

In 1964 another ~1 CS1au11 stud,y 1JU, oon~d by G~ell. 

Re found an average return ot 1.18 1lfU"m wt.er tiah per angler 

( 32• p • 213) • '!'he catch -• composed of- bluegill ( 43%), bull.heada 



( 11%), largemouth baa• ( 9%)., yellow pereh ( 9:() • and crappie. ( t!C> • 

A 2.a-.cre pon4 •• •tocked in 1952 with 16•000 la1'gem,:mth 

'bu1 try ranging from one to one and. om-halt inoru,,a bl length., 

fhia pond•• d.n~ in 19H. !the :f'ish w:re twen~ aontha old 

and ranged trom s.o to 11.s inohn in l«ngth (16, P• 10"1). At t!Mt 

tint ot dl'd'down.• a,140 fiah """ remoftd.., Thea• f'iah bad auousa­

fully ~ at .the ap •t .- .~• ·!t-.e total wight: of tiah 

~~ •• 114.'tS pouada, or M.a potm48 pe?' aore. 



so.mu:ffr Am> Rl~DATIONS 

Th• true suooess ot the bluegill ad baas arboofdng eombtnation. 

tor ta."'n fish pen.is in Oregon !la$ not yet been 4eson.-trawd u 

tr.rm pond re;;.earch in Oregon 1. still in its Wcmoy., '.t'nenfore,. 

comparison& with otlier areas or optimum bluegill and baa• 

produe-tirlty muat 'be ude to evaluate this stooking oombination in 

OregO'n. 

M.atr.r factors. W'hieh wen diaoU&&tid in the tu:t, intlntm.oe the 

;uocess or produotivity or thi; ato~king oom.b1nat1on. &:, £ar the 

greatest factor which will determine the future ,uoceea of then 

f'i:Jh ir. 0:NJgon or other states ia c~te. Baa• and blugill are 

uaturul inho.bitants of tho R'!"I-uer nter• of th$ United States• 

Their boat habitat inolu!&s ar&aa 11hsre baas spMm after o:ue yeal" 

and bluegill spawn in le:sa the one year 01· at leut betore two 

years. !n the same a.NU• baas s.pan first 1n Karch and Apr11 w:l. th 

eome spawning in 11s.y. Bluegill apmrn. tirat tram MaJ"O.l>. to Junt» in 

these stntea. These are er•• w! th an annual tsperatu:re or 530 F. 

or hig!-1er • These sa:::te aroaa have a SU!.ll.1ler tempentuN of appr-oxilu.tlel.)" 

71° F. or higher• aooom.panied by winte:r temperatures 'hhat &ff 

higher them 330 F. 'l'hGae areas experience a frtoat-:tree period or 

at least one hundred and s.-venty days• Also• approna.wly one half 

or the total precipitation ocHJur1 during the summer months. Thia 

1ummer n.recipitation 1n allot these trb•••• exoept Ari1oaa and 



Nw 'Uexioo• is at least twenty i.nchea,. 

States that meet the preceding cU-tic ocm.diti0!'.18 should have 

good fish 'Pt"Odttotion b&cauae bua and bluegill grow and mture 

conditions ia :fulfilled by atates from Florida to Weet Virginia 

in Tabl• 15 of the appendix,. States from Pemurylvania to Borth 

Dakota in Table 15 of the e.ppendu: will not have optimum ban and 

bluegill produetion because the majo~ity of cllllfltin CGndi.tiona 

necessary for good produotion i• not fulfilled. 

The State of Oregon baa n mmue.l 1:.empentun of 48,.90 F • The 

11ven.ge ~r and winter temperatures are 64-1° F,. and a1.t° F., The 

trost-i'ree period ·11n•ies from. 52 to 215 de.ya. Summer rainfall variea 

trom. 6 to 22 inehff,. Oregon has the 1d.mrteenth bighe$t winter 

~nture" a.nd the next to ~,t at:tmmer tepentuM of all ate.tea• 

an .wrage winter ~:rature ot 4.0.So F •• and m\ anrage 3Ufflfflel" 

temperature of' 64 •. ,° F • ~ an an average of' 189 fltnat-t'Ne 

day-a nch year 1n thia area. Wan\-~ precipitation is s.15 

tint after two 1"Mre • and ~il!g !'int bogina in hy. Bluegill 

spmm after one ::ee:r,. mid J,me is the month when they ti m ·spmrm 

Southern Oregon baa en annual temperature of' apllr><>xiutely 

5:5.,60 F • Tlie average winter ~ature ia IJ:),.yo F,,. • ,m.d ihe 

average &'U'll.'ff!ler tempeftture ia 67 JP I'• tor thb area. Annual 



precipitation is 24.32 inches. with s.si incbea dm"h1.g tile nni 

naaon.. The tron-tree period is 180 daya. 
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The 0?-egon Coaa,t ha.a an s:ninge "lllin'bilr tempentun, ot 45.1'> F • 

The ~r tempe-ntun avel'&gu sa.,10 F., ™'1 area~ u. emmal 

temp•ra~ of' 51J 0 I'• The. troat-t'Ne period es-tends tor 240 daya., 

Total preo.ipitaticm. u "16.,16 il:tchas. ot which 16..,'6 inc0hes 11 1ffll"m 

an,eon pNCipi:bltion,. 

Ea.tern Oregon has an mm.ual tat!.pel"'il1m"e of 50,.J.0 "•• a 

a,,erage ~ ~nture of' 68.a° '•• ad an 8'.'ffftge winter 

te'!1lperatu:re ot 32-8° F., The t:.reet.-rree period ia approx,....tely 

lJl days. Annual :pNeipltation la 11.,.29 inch.ea, of' wbieh a.,, 

inclMta is wam n&Sffll precipitation-. 

Growth ntes ot bus fro.m ffri.ou st.toe are compared in 

Table 14 ot the text. In three yeen of growth, be.ea in Qregon 

a"lfftrage apprmdmately s.a b»Ms. Dm-ing -the a.- period ot time 

b&as in Kentucky, 'fflm'l9aMe. Virginia. lf&Wi£enoe. ~d k,w.a:bma 

gr• to lengthe o.f 14,.5, 14.,,611 14.0,. 16.%, ad 14.6 ~1-1 reqeo­

tively. !hen .-tatea haft emua.l tempffsturee. ot 56.,8° '•• 

58 .e° F. • 55.,go F •• sa.v• J'., • and m d F,. nspeett vely. Oregon 

has an annual temperature ot 48-9° F., Then five .atatEn1 that obtain 

good basa ~rowth have e'all'mler temperatures higher than 11° F • and 

w1.nter temperatmoea highel" than 16'1 F. Then .etate. aleo .MW f'rWJt­

tzoe. 8ff.Sona that extend for at lean 170 day,J.., 

The Willamette Valley., aouthern Oregon., ad th.e Ore~oa Coas~ 

all hne mild wiuten w:hioh should •l~e winter kills of baa• 



or bluegill. The•• anaa all have tro•Wree period.a of 180 dqa 

or more. Rainfall la edeCl,'Wk'H to maintain D.ff,l'ly the ume water 

lrnla in po••• All ot th•• num.ti~ ollmatio oond.11:iou an 

taTOn.bl.e tor enellent 'ban ~. !cnnmn.•• the•• urlou 

detrimental olimatie oondition to bua growtsh in wdem and aouthea 

Oregon u ~ low a'U'IIINr teaperature. Oregon hu • nmer temperature 

of 64.1• f •• wk!oh la the n.nt to oolcleat 8'UIIIIISer ~ratul"e ot ime 

:tort;y-.ight 11tate1. fhu ,..elative eol4 •-r oon41tioa --•• 

baas to apan later Sn the ,-ar • and un l••• &u-mg euumer monthll 

1fhe moat of the gronh la aistained. tt 1• not ooncelftblt that 

-, othei- tt.otor Wl'Mll•• bua g 

• u doea thie oo ld 1w1111n• terapen:b'u!'e • 

Bluegill gl"owth dttt:S.ng th«t fi!"at 

approxblltely parallel.a that reeorded mn 1tatN ill Table u. 
Stat.a that haft ta1tff bluegill growt tha Oregon are Calitomia, 

!ft'IS4JQM• Kentucky• flnd l'Qt Vbigtnia Thea• atatea all hffe 

taTOn.ble oliutio oomH:blou for tu · r ba11 or blu.gill growth. 

Bua and bluegill growth in ••te Ongoa u i!lhibited by 

low winter temperature•• Funhtrmol'e,, the 'Rm. aeuon rainfall ot 

a.,e inohea and short tl'01Wree perio or app!"OXimatel;y Ul da,-. ia 

detrimental to good baaa ad 'bluegill 

Cam.pariaons •tMNn bua grmh tee in. the lfillw'bw Vallq 

and coastal lake• le 111-tftwd in 1'a 1-• 8 m4 9 • laaa grO'#'th 

1n ooa111a1 lake• ia lea• the tint ,.._ 

Talley'., The Willamette Valley ha.e a a er tempentuft ot 



approd:m&tely 84.40 'f ., while ta awrage -=--r teapen;ture of 

tbt Oregon Coe.at 11 01117 a.10 F. Thia indicate, that the cold•i-

8'lmiltel" or the ooaa't inhibits bN• •~ until later '1'l.lm bua 

ap•rd.ng in the lfilia.tte Vallef • 'fhentor. • lea• g:rowth ot 

ooanal 'bet•• during -their tint y•r of llte reeulta • 

Arter the first ,-rot growth• baaa trom iile oouta.1 ana 

exhibit gffa'beJ" gro,rhh than do "-•• f'rom 'the Wil~ vau.r. 
After toui- ynn ot 11r.. coutal baaa aftnge 11.,2 inch••• while 

bus taken fl"om the 1"111.aaette Valley • .,.rage 10.1 mobn,. then 

data are tr.. Table 11. !hi• gnate:r growth, atwr the tint yaaio 

ot lit•• may be uplai:Md. 'by a 1-pr grwi.ng •-• c the Oregon 

Coalt. !he Wil~ Tall.97 has a troat-trff period. ot 

apprq.iately 1.89 uya •• compared to a flto.-b-tne period or 

appnxtatei,, a,, a_,. a -the Ongoa o~. 
A oom.pvtaon of' bluegill g~Ollr'hh b.-... the 1'11~ Talle:f 

and oou.tal ans ie oaleul.ate4 in Tablea 10 an.d llw Blugill 

~ •• •P'P"Osi.&•17 the aae 'beween the 1'1111.Mt:w Valls,y an4 

the coutal &Na• llo Mi-nlation ~ ball an.4 blug1ll gronh 

(!fable• a, 7, e, •• 10. an4 11) and eltmatu oon4itiou (!able 11, 

append.ls:) could be found .ttom. fiah ~ during 1960 to 1t55• 

I:atoN11tion oonoeming the produotidt,' ot bluegill a.nd bu• 

per aore ot aurta• -.ter in Oregon is b•••d on ilha JIUU1t. of one 

pcm.a. Thia pad•• oouid•nd. out of 'o11.ltmM, ,-t the v,od.wstion 

wu two hundred a.nd •inr pounds per flCN whieh 1• good produot10J1 

u oompand with that ot other etatee fol' atarld,liaed. pond.a. !hie 
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production from one poud ia f'aV0-rab le iuf'ot'mfltiffl'l when conaiderl.ng 

the low 11'tmlffler tentpere:tul"e of weate:m Oregon. Fertilintion is not 

reoonmended in Oregon becauee natural waters are fertile enough tor 

ti.ah pl"oduct1on in proportion to angling intensity., 

Raults from the qucurhionnaire show that thirty..._..• atat.s 

recommend the bluegill and baas atocld.ng ratio for farm pond.a in 

their states. Nine of the ten atates that do not reoommsnd the 

bluegill and b11as atooking ratio hwve a1:U'1Uttl tempvatuNa wh!eh 

are lower than 48.90 F • ?he northern diatribution of baas and 

bluegill probably stops m Sl"GU nere the 11'11lwr t.empe1"€d~Ul"e. 

is approximately 20° F •• •~•d by a frost-tree period ot 

approximately 140 a«,._. 

Fourteen state oons"1rntion agencies recommend 1:.he nooking 

or trout 1u fem pond.a or their indhidual 111-tate•• :?rout should. 

be a-tocked in i'arm ponda that do not have surface Sllml'.llel" tempera• 

t.urea higher than 7-00 F., 

'l'wenty-four states r-eool'ffl'l'lmld the use of inorganic oomel"Cial­

rertilisera for inonfUMtd fish production in. f'am ponds. These 

atatea are mostly southern. eastern. and nddrreat.m etat••• 

Fertilis«tion doces inereaae the production of fish (!able 2) • wt 

1n m.oat oases is an extra expense ,u th• aurolua ~tad ia -eeldom 

he:r"f"Gated. In southeastern ate.tee._ fertiliser muat be uaed w offttet 

poor soil oonditions. 'Oata from Table 4 indicate that pond 

fertillzaticm does not increase the number of panda llhleb attain 

balanced eonditiou in eeftral states,. 
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The •ge tnd time <>f apaming of baas and bluegill aN di~l:y 

con-elated with. tapenture oor:uiltiona._ ~rally• baas spam .rte!" 

one year in state-a with a m.i1dnra a!m.ual teffi.p(lrature ot u.oo F. 

In stat.a with leas than 51° r. ttMual tem.peRture. baas requii-. 

two yea:ra or longer to apcnm •. Bluegill.~ in appNximately 

tour months in states hl!lVing a ai:nimma annual temperature of 

61° F. lfeat Virginia ia the exception t:o thia •~ age. Blue­

gill apmim. after one year in •tat.a which range 1n amual 

temperature, from 41.,50 F • to 61.00 F • Blueglll requil'$ two years 

to apMm 1n all other state•• Tht age ot apaYffling ia i.mpertant 

to properly- managed bluegill ad 'ha•• :rant pond.a• 

OnI,' !8 to 57 per oat ot all farm ponds amlynd by other 

authors '"" in a balana.d co:nd.ition.,. Improper etock!ng rat:icw• 

unf"...-o?"1lble olifflatio eonditiona• stocking of physioallW ummttet 

ponda,. laok of in:teFeat in ponu •acpnaaed by ~" • emd vnder­

tishhlg an the adn taetofll which •use this high percentage o~ 

pond failures. 

The eoJTect stoold.31g ratio ia neoe•••IT tor a produot1ve ti.eh 

population. Tabula.tiOl'IS :!'1-om -the q-.ticmraiNt show 'that the l!W8t 

used t"atio is tttu bluegill tor each la~uth black bus atooked., 

Sem.m~ ate.tea utilin ~hi• nt1o in atoeking fal'll ponds in their 

•tates., ?his is baaed mtd.nly on results obtained by !tr. Slri.ngle,, 

and nid6Dtly the ratio works nll in tM tertilind. pona.. o.r ow 

southeastern states. ~r • the ratio bu failed bl othe!" ate.tea 

imer& olbatio eon.di tiona veu.7 greatly trom those or the 



a.O'Uthealltem eta~s. ?ive &tawa that reocmmend adult bluegill 

eto:oked w1. th l?mall baas to. 1!191:lre an im..~iat:e food supply for the 

$:mll bass are listed in Tab-le 18 of tb.t;) append.ix,. th.$y ar& Cal,.,. 

ifornia., Kentucky• Ioma. lU.o.'h1ga., and 'W1.1ooris:in., In genei-al,. moN: 

bluegill in proport:i.c:m to bass are p~ u teslpeffiturea inM"fHUlf>• 

'the Oregon Sts;-te Game Cmmd.ssion eurren~ly endorses the 

r...ooldng :ra+.to of iihNe to aix f'ing4'r1ing bluegill :tor ~oh fingerl• 

ing bus atooked. Rea~ 1• being oonduct:fKI ~., +.he ~ Oot:m!a:lon 

to aet.miM a ad•qu&te #tOfJ~ ratio f-or 0Ntgon'a farm pond•• 

Th$ stoold.ng :ratio of :2•1 f&!,led i,,:t a1e pond, and pe~pa a retio 

of one bluezill to otte 'Nkn atoo~ woul~ gi,ye bet-ter ~lts. 

Anotb$r poasibility 1a that of ~ om, edult b~ill with 

ten ba•e fingerling. 

1. Low ~r ~nimN 1n ~m O~ is a lbd'thlg 

fa.ctocr in 1>&11s and bluegill grawth. and consequently atteota th4t 

productivity of theee speoies in tam pond•• Homavor., t'al"ffl ~• 

in western O~on aft. nt'tunll;y fertile,• and t~ oovreot a-toctdng 

ra:tio with adequate pol'ld mmmgement ehould a~t oon1penete tor 

the low fiJUlilfllEIT tempercdmr&,.. ltore extensive re••~ aho'tlld be 

conduc+...ed to detennine proper e!ce •. ra.tio• an.d l'Gte cf fish to bo 

etoolted.. This lmow~dge in imperat;f:o-e bee.au.a th4' demand to.r these 

t\lro ap&olea-ms..y ~ae Lu future yeare. 



2. Eastern O?egon presents :m.ore ad'\"$l"&e elima:cic couditicms 

thfln does western ONgon., Ueza:y e.r-eu ea.st of the Cascoad~ an­

pro1)ebly jus-t too cold tor good bua and bluegill p:roduot1on. 

Hot1evo1" • some of the low elevation t.. l"t'l'flff could :f>euibly prodWM 

good baas and bluegill angling. S~ there ia e wide 'ft.riQtion: 

~ western end ea.stem Oregon. r(u:1ea1"0h al~uld be earried out 

in thia $Na of the atQte to determine th& growth rates of baas 

and bluegill., Ul'le ~ Ntio., and the rate ftioh will produce 

the boat yi.slds tm,re, •. 

s. !rout ehould be a.tocked in tam ponds that maintain 

temperatures too low for ba4e and bl-uegill. lt -the surface tem­

perature steya bel.O'llt ?00 F. during 1!'10at or~. •~r months. 

trout should 'be utilised. the majority of the•• ponds are in 

higher eleTation areu of the stste tmd. -on the coast. Trout ea.n 

alao he utilised in acme ponds in the Willamette Valley. 

4. Fertilization e~ hlrm pona. in O~gon 1a not ~sa:ry to 

produce ~ntge r-0~ to pond OWJ:"tel"lih 'Na'bt.tral f'•nillty of f'am 

ponds in °"'gen is ucus.117 good., and. ·m.o,s.t awn.ere ,irould not bnrv&st. 

enattgh fish to merit the wu, of o~rciu.l fet~ilizen. 

5. Bl•gill should he S'boeked with baas in ponds to obtain 

greater fi•h yields• unless the 0tmer :ta definitely 1nten.ted only 

in baaa. A pond atooked only 11'1 th baas produced 54.,% pounda or tiab. 

per surface a.c,re of watei- • AnatheJ" pond in !iaricm. co'Onty • .took.a 



s. The pond owner should be encouraged to catob. •• Ml1J' fiah 

•• poaaible during all seaaotM of the )"9&r. Both bas.s and bluegill 

should be angled for intensively• Pond o,mera ahould. be encouraged 

to allow pu'l)lio anglbig it they do Mt ad•quately ca-toh the fieb 

popuhlion.. Arter tM f'iah hafl ~d for the fint time• all 

small ti.ah ahould not be ?'$tumed to the pond •live. 

7 • J,ll pon&r ahould. ~ ahec!~d perlod.1oall:, to d¢.-t8md.ne the 

eo,ndition of th~ fi•h pop·u.lation., A drain inai:.allad during pond 

oomtrt1oti~ b; the best tool for por,cuhtion ma.':'.!.a~ m firm 

s. Physically unauiwd pouda ahould not be atooked with 

bluegill and ban• Thea pol'lU an thoae tn llhlch sv:taoe 

temperatures atay below ,se J',. during the -~ mon-thaf-carry 

esoeasive loads or s'ili;ation tor long periods of t;tme., haw 

extreme water tluctuationa,. hue madequate depim or aiae: • and 

are subject to overflow by ~. 
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t!sh. JCM.U"Ul ot wildlit• amagemftt 80(1) 121-rr, 
ltM.-
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in ten111"'1 a"ld 'Ql'lterttll1ea r&m. pond$ b wntnl 
1.llaaourt. '-'Nmaotiowt ot the American tlaherie1 
aociriy 8lt88.,_188. 1912. 
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TABI.B 15 

OLDll!IC CONDITIONS FOR ST.ATES IN THE Ul\TITED STATIS 

s&&;I' Liiiuai W&&i .... ,. fl'Osw'ree Sum.er !t,'blt.l 
'f!;!!• 'l•P• .. ~~E• 'Perl.GA PreoJ• P:te1Sf•· 

fl.oriels '°•' se., ~l) 30.9 ~:> 2~5 aa....u 48-64 
J..ouisiana a,.o u.o c!~ 81.0 220-350 28 64 
JU.n-uiript1 "·' 48.6 80.3 (s~. 

., 
" M 

GH,:,gta "·' 48.6 (I~ '19.S (6 34' " iO 
feaa M.I •.• }6 81,.4 

(li 
uo.no H8 ».-10 

Alabama 84..0 • 41.8 '8) ,,.s c, IIO IO ,,, 
SO'l'lth Carol.ma a.2 46.9 (Ti 18.9 (9 ~ n 48 
Arlamn.a 61.4 u.s.!u 19.I (8~ no 16 48 
Okhhoa so.a .,_, u so.a (4 21i 21 M 
.lrisona eo.o 41.8 (10) 11.e 10 . 180-UO e 6-18 
?forth Oarollm. ~.1 

:. :: .. ~. :-i). 
,a.1 ul 160-280 26 51 

Ca.lttorma s;.a 13.1 IO fJO,,,,H) 1-10 JQ,.ltO 

Tennesaee 13.,8 .,.a Ila 
,,.s 11 zoo Ii S2 

X.utu~q H-8 ff.l · 15 190 1, 46 
Virgbda e., 37.1 U ,,., ~16 ~ 14 40-42 ... 65.Z Jl.,4 24.~ n.1 ll leo 20 18 
])el.nan 5U.l 

15 .• 5. !lT ?4.0 ~18 190 n e 
Mbgour1 86.0 31,.8 D 75.8 14~ 188 24 40 
llaryla.4 54.1 HJ 16 11.1 ~11 180 20-ilO 3&-46 
hwlled.oo .. , sa.s u Tl~? Ii~ 100-220 JI) 11 
Wen Virginia u.o ::: I: 71.G (ff lTO 14 " Illinois 12.a 14 .• 1 (11~ l80 aa 18 
!ndiana n.s ao.a I? 11.s ~19 1'10 n 40 
J_. Jer8e;{ n.2 ,1., 2,. l 11.-r IS~ 1'10 H " ◄ 
Ohio ~· 30.I 10 71~1 ~26 160 22 18 • 
lie'ftda 81..0 n.s 21) TO.O ·ao) 80-280 4 10 



!ABIE 15 (CORTmJID) 

t&'te4 Xii.mar l'Li&r p' ltDllllff • PFOaR'ree Swr fo&l 
-~!!I• Te&!'i,•.., '!'!E•., Period. PJ-!!1• P1?2f• ill: lt,I ,. . . -

Penu,-l'ft111& 50.S 19,.5 (JO~ ,0.2 {18} 160 t! 40 
Rhode IalaM 49.e 30.6 16 ea.1 I"~ lTO !l " 'Nebruka a.s £6 •. 6 1,5 12.., 22 100 l8 !i 
Ow,gon 48 .. 9 u.9 19) 64.1 47 62-ffS 6-tZ &-,,120 
w~ .u., 

11 .. 0.· 1215 u.s f" lO().,,IOO· &-14 l&,..60 
Comee-tieut. 4.8.7 1s.o ·s1 es,..4 ·n 1,0 a• tie 
I~ '8.,6 n.2 ,si ,2.s f• lits II 31 
ltu•ohueetta 4,&.J 21., n 18J. 180 u " tii;ah '8.0 ff . .a Ill es., (Jl ~ 6 11 
U..York 48,.0 ZI .. T ~IT - ff,.l (le 1iO II • !&the t.S,-S Zl.1l 34) 45 .• 1 4il 60-120 ►le 8-50 
South Dakota 45~1 

1s., !"' 10.;1 • 1«> 14 lt 
f.!olcwad.e 4-i,J Zti.,5 3ej 34:.1 • 40-180 4-16 10-22 
~ tohiga. t,7 21.1 ft 66.S A 140 ll IO 
Wls,eoiwi11 .. , lT.0 64) 6'.4 " 14C 11 IO 
Ve,-,u\ a.a lt.& ~- .es.s 41 ltO 22 40 
trantcu1.a a.a zo.e M 14.9 ( 110 10 16 
ffw~Mre QJ 20., l-41 e5'.s {'°. uo H a 
Ka.tae "2,.t u.z. u 6'.146 lfC n 40 
1f,-t11g 4.1..0 21.0 40 "·' " 40-1«> lO 16 
ltinndeta U.1 ll~l i4? flf •. 1 c'" llO 18 !I 
ll~ lakota 0.0 10., • •••• 130 11 11 

* lttttn are liated 1n nnk Qf ~ anal ~fti.ure to ool.tten .._,.1 tempera-ture. 
( ) Ind.ioatea rank of Jtaw in OOJIPArl•on with other nawa tor winter ad ftlllll.•r 

!!!J!ftturea'. , .. 
~ 



fABtz 16 

CLDU.TIC CONDITIONS FOR ORIGOI' 

mt Y&liei 1......r froa~ rmt 'Ian. leiionl 
Ana Tap. ~p. Tap. Pmc,4 PffOP• Preop. 

,<•E!!!> (&t$1!!!) (AeF!!!,) (4az!) (moheaJ} { :1.nche•) -
u •• 

1fillame'tte_ - - Tal!!z __ 
"fii\Liit u.1 40.9 61.6 IITI U.,91 e.rr 

Salaa 62.,t 41.1 ss.2 188 B.Si "l.84 
Ct.tl'ftllla R.4 «>.8 "·' la fl.01 T.,86 

~ge 
11.5 40.5 6'.I 181 IT~Sl a.14 
1r.'1 ~ 'RX- 11f DJ:M 1;t! 

•~m2!:5!! r.e,;a .. , -19.4 .-.a 114 18.18 .... 
lloNbllJ'g u., •• 1 l;j 18'f -10..50 & .. 81 

AYftllge 11':1 ~ 'DC' !QI T.11' 
Coutal Ana 

a.iii& 5L,9 41..1 18.t 1ff Ti~M 18.B 
1f111-.ook &0.e 41~6 61,.8 - , .. ., 21.ea 
J'onh B-4 a.e 41.0 ••• aa ... ia u., • 
Gol4Beaeh a.a ♦fd ff.I 166 ,s.ff 11 •• 
Broold.Dp A.O «.4 88.0 lTI ?8.68 11,ea 

Avenge 1t:f 'B;,r 11:I n, ,1.,1 11.11 

EMtera ~--e S ffa u.1 as., 10.2 »t 16 •• 2.,90 
AJ-11ngton M.l 15.$ n., 1?8 u.,. 4.18 
Antelope .. , a2.1 M.6 ff 9.01 1.a1 
Bea 46.f s.a.l ss.s II 11 • .- 4.18 
La Grande ... a 11.2 "·., 1N it.I$ 1.n 



fill& l6 (COffnrnBD) 

lmiua1 flii!&n= Summer 1':roeR're'e rn:r 'lam. !eaecm.* 
Ana f-i,. Tep. fan.p. Period Preop. Pnop. 

(def?'!!•) (dee?!!) (deE!!!). (~) {inohea) (inches) 

Herm:laton. 62~'7 u.s 11.d 160 8-.14 a.ss 
Baker 4SJ 21~0 ,a.s 115 10~02 '·" Warm 8p1"inga Rea .. •.z- 29.6 • 68.6 134 1.sa I.OS 
Paialey 48.4 u.2 ,o.o 98 8..,GO t.08 
Pendleton 53.0 35,.J .,.1 11'1 l.2.,96 ,.n 
Owyhee D• ii •• M.Z ,o.,o 112 8.ff 1.45 

Averap 15:Y 1'0 1Cf M n.B 1:ff 

.. :!f!il thro5!! S~ . • " 



TABII 1T 

ff'JlPIRAlfUJ\E CONDrttfflfS FOB OBEOOlt FRCM 1150 TO 1961 

, .. ' SU& ot bn'gon 'lltximiffi Taili; Oregon 1'oul 
Amiua1 Wt.n.r 8,mmer 'ffintw IUIIUI' Winter Suaner 

•••• '•!• '9•, "S• '•l• '!!i• I :!!it '•2: 
1950 ... 12., H.I ,, .. ee., ,a.e sa.s 

1961 ••• u.o ..... 44.o et.o .,.1 5'1,Z . 
190 ••• 13.0 "·' 19.8 64,8 41,f 11.e . 
UA .. , as.a ,1., ... o e,.1 •• 1 18.S 

UH '8,1 11.1 60/1 41.1 e1.s 46,.S .,.1 

19$1$ 46d 11., ea., '°•' 81,6 44,2 66.6 

-



!ABIE 18 

SPECIES R!CO.ll?~ FOR STOCKING F.lru F!SE POJIDS ti THE mmn STATES 

S\iQ 'Saaa I fftiiigl!I ltooffii nUo l!:ie al !x-oul 'erappl.i ciiiiiie1 ~ 
m eombination Blue11111Ba_aa 11bention Oattiah 

' l f lltJ ' Js; ' ' 
. -

Florida Y•e 10,1 Fingerling No Jo No N'o 

Louieiana Yn 1611 F'l"f Ne Yes No 1lo 

Mi111aaipp1 Y4u1 10,1 Fing•r ling Bo •• Bo lo 

OCKtrgla Y•• 10,1 Ftngerl:tng 'No Bo No •• , ... •• RedeartB1.1a ,.,.,, No No Yea Yea 
l•l.612 

Alabula Y•• 10,1. ~•bri' N'o No lo lo 
'fingerling bg• 

South C&l'ol:tna Y•• 1011 Finprlin.g N'o lo 'lo 'lo 

Al"kluu Yea lOtl FblgeJl'11ng Wo YM Yee '.lo 

Oklabfaa Yet 314 Fingerling Wo •• tea YM 

Al"tsona T.- ltl Fingerling llo No •• We 

Worth Carolina Yea ff - lo Bo Bo Bo 

eaUtomta Yea lt10 Adult bg. No No lie Yea I Bats ft7 



!ill.a 18 ( OON!mtlED) 

s&t. Dua I fliue'gllI Dt'ooBng r•-&!o ar •• a-6 'troui OnP!'i• Olii=-X ltea'.ea, 
in oom.bination Blue;illtBaaa liberation Oattiah 

u • . I 

'l!emteHe• Ye• 10•1 Fingerling lo No Ye• tea 

Kentucky Yee 4tl0 Adult 'bs• No lo No Yea 
Ba11 tr.I' 

Vil'giida Yea l.Chl 1'1.ngerltng Xo •• •• • •• 
ran.u Yea Scl PS.ngerling No Ye, Yo1 lo 

Delft'an Yq ff Fingerling No No lfo 'lo 

Mt•aour1 Yea lo11 Fingerling No Jle Y•t No 

Mar:,land Yea 10,1 Finge2"11ng llo No w, 'No 

lf•Ke:S.oo Yu l0t1 F~111lrlg Wo llto Yea Y•• 

W•t 1'1,.ghd.a YM lOtl fingerling T•a 'No No No 

Illinoia Yea 111 1ingtU! 0ling lo Ko Yet ?fo 

I1tdiana Yee ltl Fil'lger 2.f.ng 'lo Yee Yea l'o 

lfft Je'J'lfl'J' Y• Wtl Ftae-rlixig lfo lo lfo •• 
Old.o Yea 111 linprling No Bo 'lo lo ...... No Baas only Fingerling --r •• No lo 11• 



!ABLE 18 ( COMTDUI») 

..... • Rff1 • '· • !JGl I ffmii!ft ~ i-eUo 11 .. a !'io'a enwt•""Miiil ~ 
, , ,bl; ~~t.tl. ~!:9J~1\t~•. U'bffatloa Oatnlh 

01 I Fl S u • f If J 111111 W I ·• l tJ F ., ..., T l ! i ·--
,__,.1ffnl• TN 1011 ,1.,.Ung Tee No 'lo lo 

m.a.·tatsma t• '-thl Ftngerli:n& l'M •• 'Bo lo .. ,.... Yea 1t1 Fiaof'lbg 1Io T• Y• lo 

0~ 
,_ Md. Jingffling Ye• l'o lo lo 

w~ lo * - Ya llo WO lo 

C~iftt •• * ,. Y• '.No h lo 

t.- tu 1do Mulit\tt No lo Yee lo 
Batt try --~ Y• U>tl Vagwlt,ng Y• to •• lo 

ut16 lo ff - No Bo Ho •• 
'-Y#k ,. " - .,. •• lo •• 
?tldlt - * .. lo •• h le 

lft'th».-. ?• 10,1 f~liag •• •• , . .. 
"•~ tM 4:11 l'~Ulig Bo Yea ,.. lo 

itlehigD T• 1110 u.1\ug. Tea lo - •• i -.. ,.,, 



1'.ABLE 18 (CONTINUED) 

lflaoon.ain Te• ltlO Adult bg., No lto No No 
Bass fey 

Vermont: ,..., lOtl Fingerling Yea No No No 

Montana Yos 1-s,1 Finger ling Yn No Ko No 

lewU.pald.l"e lio * .. lo Ne Ito No 

Vaine No * - Yea Ne lio 'lo 

~ No Baas alone Finget-llng Yea lo No lto 

Minnesota RC) * - No No lo No 

lorth Dakota Yes thl Fingerling No 'Ko No lo 

* 'Do uot NJcom.nd 'the blueg1lltbus atoeidng ratio• 
M Reae•Hh in ir~ar,.at to tletermin• the beat; •;r!c1ea and corx:,~~ nta'bera for 1toold.».1h 



Sta& 

J'lo:rid.a 
Lou11d..ama 
V1as1aa1pp1 
G.oi-gia 
Tena 
Alabama 
South Carolina 
Arbmaal 
Oklahoma 
li-11ona 
limb. Carol:tua 
Oa11tonia 
1f:er.m.e•n• 
ltentue~ 
VtJ-gtnl& 
bu•• 
tlel.e.wu-e 
J.tlpovi 
Uuyh.nt\ 
N• lles:ioe 
W•t ViFgin1• 
lllinoU 
!adiana 
Nt,nr Jer1fl'f 
Ohio 
'1 .... 4& 
P...,-lvan1a 

!.ABIE U 

AGE AND SPJ.'!JffllNG or BASS Alm 13Wl:GILL 

Age at 11:rat apfullig" (yeara) ' lo~ ifien apmliig firal1 ocoun 
Bua Bluegi~~ Ba.fa Blu•gill 

One 
Oae 
One 
One 
Ona 
One 
Oae 
One 
ho 
!w 
Ou 
Oae 
One 
0. 
0.. 
ho 
One 
One 
Om 
One 
One 
ho 
two 
two 
One 
!we 
!hr•• 

Lesa than one 
Lea• than on. 
Lesa than em 
Lea• than om 
Leaa than one 
Leas thD one 
Le11~ou 
One 
One 
One 
Ou 
One 
One 
One 
a. 
One 
Two 
Om 
ho 
Ou x.... than OD$ 
One 
two 
ho 
One 
Two 
Two 

March 
Karch 
May 
Api-11 
-.rch 
April 
Kay 
119.J'oh 
April 
April 
April 
Maroh 
Apl"il 
A~11 
Apl"il 
hy 
M.,­
h7 
V.ay 
Aptt11 
April 
May 
Key 
li!q 
April 
April 
M.ay 

May 
Kay 
June 
Yay 
Karch 
May 
••1 
April 
... ,. 
h.y .., 
May 
Kay 
May 
May 
nay 
Mq 
May 
~ay 
by 
:U:q 
'May 
Kay 
May 
'lay 
J,:me 
Xq 



TABLE 19 ( oomnrom,) 

!titi lg.a 'af Hre'f tpnn!'iig (year'a)' ' floitlli i1ie a'pavm.tiii fl.rat oocui-11 
Ba$• ~ luesi l,l .... , , Bua , Bluegil~ ... 4 u '" 

Rhode Ial~nd Two OM May June 
Nebnab ~ One May Jae 
Ottegon fvro One Vay J-.. 
Washington Two Ou * * Com1eoticut Trto two June July 
Iowa ~ One Kay Jttr19 
Maeaachu•et't• T1:o r-w Jae June 
utah * * * * J'ew York Two One May Ju:ne 
Idaho * * May Kay 
Som,h Dakota ho One liq Jue 
Colorado two fn 'May July 
U1chigan ho TYO June !!q 
lf!8®Ubt !ft Two Jtme May 
v~ "'° 1Yo June ltay 
Vonbl;u Thl-ee !rft . .,. May 
New H«!llp1hire !ft'() 

* * * Kaine * * * * W,,ommg TW'O ho Juq llay 
lU.-.aota Tm:, !ft Kay liq 
liorih Dakota Two Two Jee June. 

*Ifo nail.able information 



! Do you reOODn.end the largemouth black baas and bluegill ocm'b!natJ.cm 
tor atookhlg re.rm. ponds 1n ,-OtU" state? (Yu O"l" l'o) What atooldng 
ratio gtvu the bftt results? Do you reooonend the a~ldng of t'l!r 
OF f'!.ngerltng in the initial atookingT 

Do you ~ other stockhlg oombinatiou• or 'tme ai;ookµag ot 
othfflo individual fish ~oiee 1n the f'arm ponds ot your .tat.? 

Do you reoommend the a.. stocking combination and nitio for po».da 
located in rrery area. or your ata:t&? {Yea or No) It you ~d 
dittenm.t apeo1••• or different re.:tloa,. please brietly e,rpla1n ~ 
:,OU®• 

l)o you reCOBmGd conne:reial terti11nn for use in th$ :f'tlTm po:nda of 
yc,ur at&'te? (Yes or No) ll'hy'? 

A.a• gtJnff&l rule., '1lben (11bat nm.th) do largemouth black bus apan 
in your lltate 'I Doe,e thia date d1ff'er in th$ northern and aouth•n 
an,u or your a1;ate? (Yea or Jo) 

BOif old. ve largemouth black baas in 7our 11tate when they become 
sexually mature? Oo they .apmm suo.oeutully at thia age? {Yes oi- lle) 

Rav long 1a -the gt"OWing ••eon tor largemouth black bus in ycv 
state? For bluegill? 

I 
.la a gene:nl JiUle• when (what month) do bluegill f1r1rt begin to 

. apmm. in J"OU1" atate? Do they continue to apa,m all atmlm81" in your 
atate? (TM or 'No) 

I 

Row old &J"e bluegill in your atate when they beoOl!W aexually mature? 
Do they span auooeaaf'ully at thia age? (Yea or 'Bo) 

Ia the largemouth blaek baaa one of the most eought a.f'ter game tuh 
in your atate1 (Yes or lfo) Is it the most sought after gmn.e fl.ah 
in your st.ate by anglers? (YH or Bo) -




