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lA'UI'C IEltI'1PROIAGATION '5 

The greatest necd t lled. prCsClnt stoekilt 

111',ogI'lll , is for the I.5-2 .) inch (3S -5 1 iro n) 

lingcrl.ings. ()nl linlited tixe is CIurrCntly 

being llailde of larger sites. 

General Mllods of (?ui(ure 

lFirlv Clif011s atculltirilg Ieh black basses 

IM Ill ,istMI lliil Ol1S ,iillitiliii lil a*l)-

proui'li ill lio,.ilttilui. ,,\llholigh CcullUil' ;tl 

the Neoshoi hatlcher)hi il 189 (-190)0 ivolved 
trllough rearing anld arlificial [ceding. [lie 
Calliiiialislic nalllrt, oilltht spCicCs :lId(Haetk of" 

:1suil "IC till u iiniil'lY Icd to I1his' use ll'l rai 

iiitliral 'oodI and W.,- "locking densitics filr 

ieariing bass 1t)a dishilllable size. I3v 19-10, 

C.\tciisivc reseaich il con jilhtinn with lcdcral 
;Inid st le clTorls to rear (lie cenirarclhid 

MlSes , IIIIIer hatchei'y coiithil ion , ito tile.led th 

adoptioin iof%%o basic s,ste s ohllcultur
' , 
IBohlloftIlich st .\'Im' , iinadt" ,s ii call licn 

poil as tile I.Catirin litcility (ILvdelhl 19l04 

IDavis and W iehe 1 )0: l.a ilglois 1931; 
Ihowhand 1ll2: Simircr 1935: Medhcan 19)3, 
Itfh . 

The siiliplsth s %'ten.diagirained in Fiigure 
I. \was, tlie u1 t'st pihoouagute' a1155I to 

iiioiilli. allill lillo , spolted (Al. puncfnlla-

(its), alnd Id Ye. (Al. 'ol. (e) basses. and is 

still oecasiollallk used today, altlhough i-

herent disadsantages precllde general use. 
8 Termed tile spLawnhig-Ieiariig pond systln. 

Iis ilhllod is used\hen the numbltr ol fkhf 

iiCded is lIos. Iiaig;ill rCruing poillids al 
latking. brood stock is i llior quality', or a 

lack ' knllcdgce and skill in tlie work force 
limit ' ililll'e wjlphisticatel lIcchniqucs. li 
tile spia lling-reariig polld systeli, 1lhl 11fish 

.lllioll(s\\hcl risill t%.: 

t ' 111tirfi l t -- s iril .g Ntlilnii lai ll" tllig 

actiil. A light tale of ukiin. is used. i to 

10 brood till per acre (2,Q-lULper hlearcYldc
pLIldill oi lhWl'i i/ [T lt'.i OdlctiOll Oiki i% 

fertilized unless abundant ,zoplanklon 

;:resihloktdinl acl, 

1 lv Wr, WNi II;ih l;II(10C 101) ,;,11 l.'0,'ili,'T. s , 

niairni . oil s d ital, (Leottollnud ii;il., so)

Il'ein iineuil!t o i ile i illii' IHV cro . 11. lwcil, 


ied. ( )llen %illkp ll iI,11;llte V, 0i i 0w \Ilc l)
 

tihe 0'al;iiiC inlcrIT i;il ;illd ill 5(uniil'Sitililll," 

hiallfl'lhe lilogeCni Willtuh-d is sIl it'lid b ll.111 

inoll ie' soUre. 

"le luc iti duct • . il i ' itIl pllr t Ii e:nlaiiii 

the pi'l,l i l aig eil~'In~li Ior dislritl , .1. 

si/C Al I- itllic., t2S-S 1n.,) is iSI. it\ 
rC;l hetd. IIr liI\tIiII, i%bv svCii iii. s14 l 1'% lo s 

small tiiiicrlia . ppiili 'I" lhv schools 
break "by dlii) i le poild. '[lhw ir d 

stock is liCii I'ViifllC1 slllllin,i 11n' iCthl0id:L
 

pilld anid niulilllita l lol tisli liii ii lil
) horogc 

iilt S\ il i ull
• %Ci ill. 

Illthis lNSstili tul i111o1 r1o1*1 ,lc-iie C0 

ini ilVnit I l h escejlt 1w rle;iilll 
ihliue111nlti ol ,1tw1Ciiu,lisli. . It iliioii by" 

adultl iii li \ Oi" ttc'C: is :i inaJo. tlcitl:' lit 

ihld of ne bass.'ol Ilxc i ilieeah t Il dli hLit* 

1 0ll1l5, tlil' Il.l'Lt'IcC ol c011c'iuw!" schlol Ot 

smillil bas. it Nkillit. s;i catiel i ' icy "sc10l' 

tlhe li lt' Ii , i lCl.'i,";,'TrIlll:',.r l't rd
 

leCa;iing polild \\ 1I,
at.cvhpl.t6 in tihe lir'si third of 
this Ceeintr'. anld becILTm' popIn 1IIl ' . Althouig'.h 

r'ii: hIltatiidep'niijll: mIuIi lht' vt:ce.'sC 

aind whet'lh r 01r lOt Ih* k11l0,'l, rv bi.' h Ilp 
sooln litier Iciv!, tithe liet. t i v iall.cI 

\ ssteln Itb],l liecct 'millat ini 
Iiglie 2. 

Lndill t ,sstein. h 5 t iI. Cillltilt' I1 ; 

300 320 days 

Brood Stock 
Holding 
(Forage 
rni nnows) 

b 

40- 65 days 

Spawning-
Rearing Pond 
(Zooplankton R 

insecls) 

- --Fingerling Boss 
1-2 inches for 

Distribution 

Brood fish returned 
to holding pond by 

early summer 

Fig. 1. Spawning-rearing pond system of bass propagation. 
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315 days 50 days 14- 28 days
 
Brood Stock - Spawning Reorinj
 

Holding PonI Pond Pond
 
1.5 inch Fir.urlings

(Forage (Zooplankton) (Zooplankton &, 
minnows) insects 

Brood fish returned )
Io holding pond by 

early summer __ - I. 

40-60 days .. .. 
__is ri bu mRearing 

to , I " " I , 

3-4 inch Fingerlings 

(Insects) 

Fig. 2. Fry transfer systIenm of hass proliaat ion. 

directly Control Ihe den sity o1" small Iish to ie rootle'd we arel' ;I l'tIilb m a iplc!11101ln 
re ared I" est inmating tile mimber s 'ockedper t'.;ti ci'll %%til1sizi8/OCi al r. c i lW 
acre. Thtis is done visually lyv counting p unds l',tt pet're't'l telli sii'aeV crcCr 
satnlple into a container. Similar containers (I 1.2 1, per ha miniti/esI'i 1ntor I),iIL'i 

r d.c Veie tishunial the unknown ens o i l. i Ae 1,U1i, t.!, I l i hr,u11omitc'd Ic 
l.Ol11]\ il'T S ill lC' T' [lhe 1.1 hVI'\XL-C'll Jr'1 "t~dwl ,l" ,' , ,i k,."1I)t'' I 10l C.0llll ildi : !, 

standa.1rd. W eui~lll I o hr lt ulC ki t \\ . lltll'Iii 10 1!11' flrd Cropi.lt-li CS6. 1MiaC" .IICC( 1 

I\ the \\ :a'il he ohlailiesi iounting numlber of ,\lIll l ilet litle ' ;il' 1 I0 , 
small lhsh ill a weighed or \NtulniitricallhY(') (I,Vti\it,.ih s(Ii'NMlk- C,1,1t C 
lluClslll Cd saimple. The ilillher-veight or . ex.l ctedl. \ihi tho irsl l s ,i l :,v, t. thel t 
lilliib l'-v'ihll e relationllhill is thelll 1l-;. It Itoitid d i l o ,ht';tliti' J ukpon, eat I d Ii,' 

Calculate the quanltity lNlir' nc'i ded for the fish ool Ar at ,i ht1slhI i) m ,u* ' 
I'Carinli pond bi ne stocked. If properly per acrc t')')-2 I is . 'ntcril i\li-A %vwi;lI per li,k 
applied. anyv of tlhesc techniques should 1 lk.ed ieitn,4 ,Lci,; hle itluih1 V1. 

Cniblc(litbass ctulliuris toknow witlhin 10 i/ ofii l idtll i i,,i. i.torl tt;arv o;te th ir 
percent the nlil1h'er ul' lrv l Tlhe. i'cutitdil. , the 11iuitbt'r o Ir Vneded. !liestocked. 1l" 

itlhod shin~ini. smalll so e ht ,itd . i,,l
suitaias" is 

;I matter of choice. allhough I blieve that l;ilos. lite, uic ol the i d I11I; is ohttitl d 
, unbetl\ brood h1 ti ' ,tr 

w io 

,i ah conlIilisolt stresses the 1lasIless than iif'm re nttvlfih tae ,.iockcilthtan ,cnAes. A 

oilher. .mtlhodswhen ass inn (10-20- miIl ) i' o t2t, I or .1to I is rmti'e'tlucd. based 
are involvcd. tn tilt. work o , Bishop (I hI . Fl it . ., l)tt to 

In the i r n;l fIr largeittouth Ir\ ,pi,. i.i Ib. C,,pe Asf 'r Method 25.,000tt per t ti let. 

bass cultil l, ile, oritte' Spii a illc . t tri le to is
l itg roll ateei'il ill 'mll' i o itvc li Met, 
selctIC d an11 rrd liTi l, h kiui1111 SIes \11- llt t.M wctl. ,pItiit, sesi.\:,, li , 
in lhisi. A% \otter ic1tl ral rtir l'isC o lie tl ians s t.0. It1"'\ lit'I ' ;t ' iL.' ,.ttlt' ls ;V1 r
 
ti3"-'tX: (17 -2() C) rai I ill [he ,,tii.u a hi'e lt i i ,ie i ttt it ,.. ini ,
 
Close \athh is ke'pt ktilthe brood stock ioldiig thC a cti.,' is les,, lmt1 tail t ,;i tt',-.
 

pottd. When ilhe m'ale fish be i prep.'u'inlL 1-a; tOrs aileel'lit lie' h rdut likn ti i'r.. antd
 

nesting sites it is lile to lill thle spawning tlie ex .'nil I tat hltev c';it lI ciptill'-led ,,r :;raw
 
poud. It' filalnlenlou,,s algae or l.SIbilerged I'r to a rc.ating poud. incitide \c.'aticr coadi
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HATCH ERY PROPAGATION 

lions, waler qualily. food supply, condition of 
the brood stock, weC( probl.lls, disease, 

turbidity of tie water, and habits of' the 

Species involved. operating singly and ill Col-

bination. 
Fry call i captured for translcr anytime 

after Ihy are Ircc-wiliing. Use of a 

trapping device (retainir) pli'i s capturC of 

Sn:ahllollilth or %pottedbass iy, which do iot 

iilleain illia school after risiing tronil the nest. 

lasically ile retlaincr is a c~lindcr, abot 30 

inches (76 cii) in dianicter and 30-418 inches 

01-122 cln) tall. imaeitih ia ani ofr lht 

letlal covered withi Iinle-1icsh, cloti. '[his 
ovr [lie nesting site.cylinder is placed 

usually located oil a pile of gravel, altl the 

eggs hatch b-I bcfor ie fry bccolc free-hec 
up, they miay beSWininiig. After they swin 


Captured with a dip net or rit! iimcsh liry net 


for slocking in a icaring pond. A retainer can 

ie useld to aid ill captulle o1 largeiifiuh bass 


fry, bul it is not ieced as yoiung if' this 

Species reliaill ill a compact school tlnlil they 

reach 0.5-I . inch (12-25 wiin). Largenioutih 

bass fry are taknci with either a olim-111.ll net 

o(perated front a boat oi. a longer net fishiecl b.y 


two-liul crew \\ adiiig the shallow spawning 

pond. 
Another effective imcthol (t' captiurig I., 

I, Ily trapping. Under certain conditions the 

small bass migrate to ilie ilargini of lie pond 

and swili piralel Ito the shore: when they do 

this a sAuiably desiiid trap is highly eftective 
in taking tis i. Another situation suitable For 
ti'a)l)ing call solietinics be created by ad-
initting Iresh oi food laden \\atei ion 1 

aljaccnt pond \ith traps beinl sol to intCr-
cept the small bass attracted ito thl curren21t of 

inflowing water. Artil'icial light with and 
without tile fresh water Curent call also be 
helpf'u in trapping, 

Preparation o tile rearing pond coil 

IlleIc niiu tlh lilic ihe fir!,t vggs are de; 

posiied in tihe ,,ia\\Uiig polid or shortly afti'-
\'ar-,. I1'\isi al' likel' to le a prOblCil, ii 

piellooding ltcallrticll sinliili" to that dcCrib-
sc'ibed foi' (lie spawniil l p.ind cll 
applied. Speed of the food chaii duvelopllnit 
is dlependnltil ol water teller tui'e. lhe Size 
o" Ilie bass. tr being ti-al-,;eried also iillu-
en1ces the tic rcquired for an adequate lood 

Supply to develop, 
"rhe iearing piond is tilled with water 10 to 

2) days before lhit-",.- i ill 00-IS i11o) Iry i'c 
to he stocked. F-crtilizatlion. to develop in 

abnindant /.ooplaktoll lII.llrC, sua ill

clluleS one or llore applications ol orgallic or 

orgallic-illorgallic Coi li tio sll,,l' c d to lie 

11elfclivc in a ll ssellm For (ih.give pond 
halclery a t l1 arioi. Alabamain, a rVc!ml.i',m, 

,plailling ill Ilh" fall. which is alloted ito Illio)

du c about 2,M1ttiI- 2,5t0 jiil in ds of" ' ln 

iallter ie acre (22-1-2m, kg prci ha) belrl'e 
IC llliic.Icin, flooded. i,k liilost cie 

()li to 3 applications of ilor!alic N-S-t at a 

late or um pomdhis per a,.c l I,k, per h.., 

pel aplicatioi \\itli applicalils at wcckls 

intervals llay lie used ito sllppIliien thC r'C
timeia'sl s. lnol'ralliC lcrtili/cr is aifddcd alfe 

ryegrass has Itariiall. 1cfcayced fllowiing 

Ilooding of tile rCarilng pond. 

Rearing io tillt' productinl Is of12.0 
inch (=5-1 mIIi) bhas ae stockid at a rate of 
troinl 40.,00) ito f er ale ')CJ)8),(0fr) ti 

1,,,()t l ha) :\tter s.tockinig. a pcriod of 2 

to 1 weeks is iectetl it lil, snall liass to 
reach (listrlifiltahlh si/.c. t)uiiig this tin,.. lhe 

rearing pondii is Iferili/cd otid" or twic, iito:-i 

and \\ceds aie coili'rolled o tihat thicy do nlot 

interfer \\ith harvesling. \Vith expCrience: ill 
worikine!, \\ithhi given poiid syste,l. the 

lali1ger calischdile tlicry ill a loi it' fish 
as Soon as tihe rearing pond is stockcd. 

Recovery of 75-80 percinl ill tile sniall bas 
stocked is aboit average. 

,
Il arve. ing should begil as sooll as ili 

small bass grow ito a si/c iof' 1.5 in.hcs (38 
nml1m). ll'gro\tlh ceases oi a marked dil'lrclic: 
in legth isa :lenii'ilt Ii seheroic'0 ,i 

reached, ovri'st ickiiig hIas ociurrel. It iillnoi

receted, overstokii i, iresuliii high Ioss s of 

the stocked try. Prompt i'cinmoal ot part or all 
otthe fish to a food-rich pond isthe collective 
measure. No miore than 7 dlays time should 

elapse be .tween the tillc a-diislrib uta le sizc is 

reached aiiidl It'ial tlilamt of agivct, ltot. 

F:ulflhem' delay e.ciic'ratls re'lts iin alto.gre-
SitCf\' to\\or sillr\ ial pei'le li!i' It llIe l ockid 

tr'. tlr\rival of Itt peCicei1i or IIS liTs ieslted 
Icnb ,'3-I wcl,. I tar'etililcan be'ini a delay of 
( bi y triaping. sc-illilig. oV ilainii the 
pond. An effective ICCilidu1ll at some11hatch
cries is Io us tiaps as long as they ale taking 

islh ill quantity, then ito coniplete tilehi'esl 

li,, drailli g the ponds is rapilly as cirll

stances peilnlit, 
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Small hass I'ingerlings are hardv anId 
presetil i t)Illtlsital harvesting pr hICI,l 
under norimial conditiols. Alter being cap-
titted the.y 'eeleallUi IieII ttnc alof Cx Ls attit 
andIplail foins, Lradd, samlied for estalh-

lishhig a i tietr-weight relitionishil . aid 
Iretleh.l I r disCseW iriteCCSc.;tr\ l)istribtutioni 

b l, ((I"'St2('). \\ill nlk, lurtl .\: 
ll'o llSitce the ji 1,;l or ih,l. 11ari 3-i 
k,71-lI)? ittl1) I '. ;bile illp toduc'litt.t t\\ ti, 

ithree lilt" Iticl ig tihan I't"2-inlh 1;iw,. iwi'c 
Iliant.,a itttt i,i.i'lc.! Tre I - t:lhlt,:. 

liolrs te',,.0liy' at 7t'r0ltatcu- it.,iav cr

, \:i.Wccls. , t erltel c .. will: harvelstineZ 
e
is usually carried ot \kitlh l .i8 I1t s 1 .'1t I'o,d lI' d ti ii :. t: ': tt.l L,!v ith 

1 I lilillillli/L! Cillllilali'.llt d ulrinlgfile,. ill',y rp iat' A.'1LtIli,.:,1]|ir\,V."+. 	 Ir,,[:Lll ~ l!,l 
ho lding period. \\']file I'ood ilntake il'Iltis si/C 

bass fIim-erlitg is hi.h, 2-inch bass can Wih 
stlit I ,tarvatiott ltfo 7-1-1 days v,itfou I tIIit-

al\"v itit]l", otitet sI'cssLs sul itsdis isk 

IDis+tributlion o1' fllgu'rlill , uh m iv 

by lank truck. ,\crti i is provided by bottited 
o y O L eCIC tiC watt r circutiltn,r gitatioi. (io l h.-. 

io1.5-2.0 pounds to cch gidllof lalk Calm- alth gh il l' 

Or Viarion, com binations,. Fish at dcnliti, til i,,umal', i,, ih 

i pin . 

cily (,il1-2..I) tramisper lilcr) Ca1 be tItam- il'\tds ire a pI lt 
iol-ted 5-10 li trswilhl t i rllitl tll-s.h tt il l i te ltarlyt."-,lillt 


I .tlctu"iot" the Imw sticking tate pet aI cl'ot oflt lite ' tt Iltilth 

Iree'i ilstit ,;t r. it is ,elom nee ,s-I'Vto ti t lliattt ,. l']ii '.s 

htit1l hilsS fingerlinis illtitasil ultti d.tisitics. h Itllk , \,cll. No 
, 1I~ttU 

ling e i ;in g %irom th e I 5 2 .( Wim a r ing ,ju q ud 1 " ,'.,%hilllli 
If ' hm. r Ow~n 2 inches, Ire (I ,,ir~, ,I i'l.,' ill1 ong 

t'l .', 

re st ocked it ather r metrint rt iick,1I ,htto I It ,pmiitis at a 	 CJ!1,)II 

10,0)t)0-12.,)00 ingelings pet acre (2.1,70o-

29,600 per ha). These rearing ponds are icril-

i/ed also, bItt ai clTorl is Illlde to develo) a 
b1oom rl l'ttpllaIklI0I which isealCtt ill-

mature itis lcts.Illaily tmidges. Gro il 'lollthat 

ti size l'2 inehes (51 tuu) to 3-4 itches Ttl-
102 timr ) is utsutally done oil titi illCt die-t. 

Researcli has not indicttcd that the use.ot 
lot-age titntto.sS as 'od for larger ass FIteet-
lings is tl predictable approit h to achiev-ing 

high tetiu s,. 
In~~po d th retition.pIt ne td I1I
Illreaitg pondsch 


oi,. (70.102 tmu) 

bass. scit.' Sampling and visital sbsertii 
2.0 (38-51 tut1) 3.0-4.0 in.eh 

ie freq uently used 

I fa si .ec
group develops Hiit cal 

and gr ,\ll. 

s\;llov lhisim alletr bass. ftie phond sl Ill be 
taiedil ntd fhe large lisih urah.d to Ptciit 
losses i\ . tltiltliSnll. 11';It lo06 il.'-ItiIpie is 

tlil l dtilli',iltli size i ttused itt sto kin .l; 
e shtottld nl !-Z a prohili,'sizC dilTcrcitt t . 

1tuh bttss to a siC il -.
inches (70-102 tom ) total Icngth,. period Of 

For it:lilliait'geQ0 	 I 

tee a.t iivera ttetr 
temiertiture of.25.28C. |lighet teml.eritttes 
4)to i) lay,s is dl(l at c Wiw 

should speed growlth: lower onus, espeicially 

eI]:NlN; , ,'IIl-

Wit th. l.;i cs cal. 

SChllllt.tever It - 12 u 'I i '., 

ilrtvt ,i,'e dil , lie'h 
i lo, .. A', ill't;itrilh ',,t:iir . ,ipre s , 

a ci l'tt ,tte itt si:i t' t ,tie la 'e ,t alit 

!1(',.h
'i h ?"'.Il,ld iii ILI, I ]IrcV,,tO,.'kol:!. \jl, 


list tit' ii itilm ,i 1 

I I:.estilt. hi;lss 3-1 

Mith ta1, ,..ttp-cit , 

I-12 hurs [ditaiiio. 

lih IOtl'i'tiht ,5 

kv'et ,ion ,d ,,ith 
.lik",It llal;ly 

tlClI iI,. tt itt I " 

g -it 

di,,aivcoitiI1. tiutd ,-
ti1ol. tal ,tstocki,. 

i't, 

iaitioui.epite t. iro-euus. t 
C\ , litiVi i 1is 

I 
itlC , lt;.:il,
irhL:l.',i' ,p ,
 

tisi	, , tl l 
ii1'1: ti. ie'r.tiu 

1i 'itll' a;1lai .. 

middiay iki .a'1 Ii. 

id, h i\'Iaat)N;,,1 

t hiiillit Itt;I , t;,:
-

tritllu
. ,! kIh~id;1:V"+lil 


'," ,11.3 -2. 1) - k k 

i i I: t I ,!i.Iriut-

"l il d iriP W 

, s .t 
tttIni 

en., 

Iss I' bateIt, 


ll'. . tvIdaptloll 
S.' ilt,'i
.: " ' c 
:i s. ii 1 

it't:I: lovh.lulit u 

.. 
A,I ,i thtIer.jul'. w 

eis,. va;t;iatii, 

~atid Iolt'u I t; I Lt Ct ; I IiIt hc ve. 
vht;tt .'iiis . tC specC. t n)t, 


i, Is
is posible at a .. c' %-..

h n l 1)5, i.tlttti ilil tii.ritt 

tie's wl,.h a;r: i l t i u c ourulhed
:ttitis wh ih li stvatriatio n, tto check o l si ,.e 	 icr 
i 

kI OL 'IOHlC 1 C iitttll 1it , I Ofi tII, 

r s's11,
tilt' ol lis, c ltoac. I Itv.i d,,esdNiltt 

t ,sLi.d;I,,t l i 'ild"inlI I';,,'- ll itll. %tt 
It-' . 1ti'.,Am 

le'd trtiheti;I Io,,dit ihttCi let I dI , k r r1 
il i t Iet'rtI'Ilti'r us Ii : 

ta.c\,. I, 
ito istelleir "Ititge,',:i,tlict;ettrsize ,ta 

tvatlt tctilihtes. Work I [lie syste it,begail ill 
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1955 at the National Fish Hatchery -tt 

Marion, Alahaiia and c inl,', for two 

decades ill all effort t, advance bass culture 
toward the go.l ot cotl rolltd C1ut I alrady 
achieved by troti and salmon cultiurists. 

Basic to Ihe system, diagrand in l:igutr 3, 
is an adequalte ratiin. lie most suitabh one 
is Oreu.on Moist Pellet ( P)t'hlluiblou t9 
This teed mecets the needs (1l' lillcntloutlh bass 
under pIond Ciloditions troni a ,sit 

to old age. Broond tish have been 
oil OM P Ihronugh th e seventli 
sealson ,ith0 1uObser ui 'd abuuorIv 
Cessl'l yl"iinhg ocuirild at 7 
(M I' has not beeli succ.etssfiully 

or 2 inehes 
mainlained 
,pawiuin. 

uJ)itit's. SuIC-
acltrs age.ill 
unsd as a 

startinlg ration folIvy as et b eauselof in-
ability ito liepar a Iitrticle small enough. for 
the irsl teed of this si/.e. 

All stapes ot wi-'itensiv cullture ,tnm 
hauve been tesled lor rearing lar 'ioluilh ba.s 
tnder Colnlilions at lhe Marion, Alabama. 
hu'lcl.ry .CxCept for training the 'istlaivac toIhre 
take artilicial food. Even with this state, 
SomeC slIecess \\as (iuCInistrated ill recent 
yeais. li 19173. 3 pe re'it l' t rry startetd 
\vCre reare.d to a si/ie ot 225 ph-r )lOund WWI) 
pier k) in an eight-poot ';irinn trough on a 
duit l' zooplaiiktoi and ONIP. l I 1971. 21 
ipecent of 90.((00 Ivy startd in a rearing taik 
were ron'it unnn duriing ato avr;Te si.cof 241 
21- dayteetting lriod. Fist lood was ZOO-

.I~ .... 

I~ ~~| ..." IN,' 
5 4L 1'r'"'+'I)e|l 'j 

\ m,'m , ',,,. 

I .......'I ..... , ,,, I 

S.... ,.;':, 
I t.,I I ,',',. lg':: .':,: ;:"' 

, " 

, e , m ,. ... 

iF ~~--' ~ 
L 01 '~ 

j'._'I '[," ... 

,.,, ......... 

Fig. 3. Intensive system of bass proplagatiolt. 

Iplankton \\hh ground tisli biiiu.ot'vT'd II 
days lai.r. 'l. jklioii \\,,a lien disc'no

tinned a'fte' one1C \\Cc, anLl dl'y I'rout l-c." 
aidded.lAt lie teiilllitll Oof I Itial. 1ih. 

bass were r.xady IoIb'r eilhir a ua or dry tl'jet 

as IhC . .al I'ted redil.\V;re, ;aCept'i .n ,tiri 
In a similar ivial i a irollllh, .1*.eult ot ol' 
13).I i..irted lciuit'd Io rteed. I 'h oiIIt!1 

reeding Itrial was 2i days,. ,\'Uhi't little 

researeh dealin v,il artlifcial feelino torry 
ha,, been I ubliNlhed, Rlerist:i t1972) 
I'Ueoiuelt thatb I1 Livrc and siualhioliLh 
riui,.t'rliu.igs \w l t1are'. , ili ti: l ltOeI ill 
jtlikhigaii. and e t1natl 12.j) te.d wilid 
,,tolflankoi ti snuallu h IIt-v in coireret 

anks rcaring then to an0 "ilvii,'¢,t try' 

stage. 
Ill [he ,otlesuni hall o1r' the 11nitl Stotes,
 

gwiu I to 2 in t25.tt tiuicilinu,
- iun)bas , 


ill plnt'l. 
, 

oil ilituial food is ruuollily Iuiii'.
 
pr il. A.,\ t iltl I . . \LTks is rtjiiire''l
 
ad. suitalelv1,iin lnut , i. avail
abIe. lis th' t r-eri llv-,',t r ,slv'Ill is 
relali'clv l volible re.,. , .,"ooiul is uii. 
flr' iC cl,, alVeinii, .ili,.iie ,i/i. I I, i.V\'1,i1il 
r cu'rhtrue ltood , '.i". liinh,ti,," ivit1. 

rallid rowtlt. aind hiih tisi'.',il tlie';ite a 
controlled clivironIic inl; idi 1rl iici; diet. 
I1Il' ll is 1eSk'ibeidiiteusiv' tIIIutiltiv' 


1w Sno\ ( 73). [li b;iHit ',,,.vsIeu is ;t, lilI
lov. Adul ih areltm iii bet'.'ti
 

,,awiiig seall s kllo(.)Ill' oir ttll ii ,itihl. 

is, the 1"%1 :IR jj C1a th',H CII 

I l a ils 1 25 11 1 1 tui;15liii as yioppui r 
rea+~ Iltrln ) ittlld loll.t. Ill C.d i,',lt, 'd l'uud 

(Sitt'snicko aiid Bulhck 19t2). Sinali eartli,'i 
. 1 IC'Cu (0 .0.1 1h:1)ill ',i/.L. C jIil)lUdl)O 0,ht ' l-

I.ii t or siiaziie tl a rate ,'f It) muinds p,.'r 
-c II .2 kg1pciI i CSi iw 11). At
 

,, l,,'iuug timttle or hotrlly tlivrteatt r. IIui-o,

l h are, l1hwc.'( in flrcrs lyv rllk-d ',-.l \\ nin! ,, 

of llsh I"','P uiutods a11 . i'at t' otk l) to 2.t(00 Iioo, 

acre (1235 . ,9-I) 'r li ). .\ iatioill tI 
2 teuttalts seemis to lie ablit ot iiii liii 
syst eiol 

Spa__:imgl i n . is t ''tl wilhiii 72 hoa 
w iute, te. IIt'i'allile" is ;so,',. l l ut li,,h 

halcit 

thIis 

s it' 
ie 

and rellaced wvittl clean onel. '.ggs ale 
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BLACK IIASS BIOLOGY AND MANAGEMINT350 

ailhilio ll accfilIlIlts, cicalill . arlilicii ra;l 
,lpik a" so,sllaralcd lro e alld placed 

if I I:lcath V ulic.al Inctilbator 0orhatlchlng. y ul!,I'ln ;Isi.,ch I.e:ot Ilarc lel h l ,,\a1l-

Ili' e arlicial hio d. This o.as at 1 :icali oftcluIcliol is sLcledl'd so1 that thle eggs hatch 

Nxihin 2-1hotirs atcr beillg IlaCCd ill hc tl e s 'olt' wccl ki inl 1t'7of tXc011111 

alter hatchilg 'Ilie l't'dii Irials.	 it', v'k:iii ilialor. The secoinld day 	 A,pc-rh'd Ill 7-P. da ,,,is llccdc'l kuhll;
fry ark ,celt'ln nul estlhnated, anldd, thhi bu';lkr 


) , , i I IH iIcT in- ihili N a niI' ;nIli 111ranslcri-cd i) a holding trough or hasket. Ilhk' 
arc', ,\. rapitI ,',litleroillink alldl.t.dim1!
%%c.,ks.l0tivin, (his litte nm ultile-spaiing,by 

10dI(. lit2IK' 111110Y XV~. otII( intoit Il' ,g coli estcIa1 isll-8 015 l ' ' 
l

fill :1 	 '5II' CilllliIIA 0.111s[ i ste)hici 	 i ',, 1
C l An. l 1''l-

' 01 l1- ihc 1\i\Is111u:I1. a :iN 0.'1,L' I,".'
110;I l11m1III1 

l." anld i'Clll;11C'i% o m o \ 2C0( 

l i IidLILl l 
L lil ll \ 10 11 1.(,,2 

!.ToII 2 NLIl\\Jlll ( 'nlll"SIe ,k d iN 

Sihti'ld tlh.ie Iil aclory. i p tsa,hic30.0) 0 . th.' .,0l'ikhi 11 , II l'.lt 

' 	 hfie .I1 1;1 2 llSl i \ c i ' ll l i.vllll 
er' (,jSll are dIci1sihd \6 1acllills 'c I

w 1971a) "- :125-3,0l'(') lk.iliI,."\, idi III
lb -l,

,00 WI Ceg (p.00-20 lil!: tX S 


l hi .ld \ c t iI,1LIII,.ll I'
llg f It a ,i iA lrId 

e s ,Iming.I lie il,,, l l Ishh ,C.Tt MNer iI:l I ,0do i'k 
1o10 s C 1112'IL-ddti'ill)ti e l l'S1 h'ai 

Ilie latr 

. 


spaluill, period Ilih 
.iion1si r dily'. itw fi mi :ci \\lht~ i:1 tiN'. I :1 l.\C111 Collecta rc li Ipaolch ile"hatc1'hing1percent a tgeilllt . I. 


are di,,. llu.d \1 i.i11 ll(ltch llsbe'low r,,IcLdn2Ii fvI h I n.is

fron CIILIa u Ill o d fIilsh Bes1 

ella,d e i, in 

are c l 'll ;]Iilici; lI I i i.1, l',1 ll
st0 pl.rc t . WVhtn fle egg". tae l.po' 1 ld"ii ,i ,,l 11 I (1. 

is .- 211 
oil I u I i' I1fry aftlleIr hatchl ing. Ilil'ric'll i 1.lc li I. i , itr 19 


d M a,,o(ldN 11Ali),-,121 0L
',,.711)).

dipl ',ilnlOi lot Call Ia.SCII('IICdl.'hiS in- Wlcsed s smIie 


n I a : u' hIl, ' tiilidid.,
v'lt.llCY, . . ,.ltir
vol 'c, .llreparaio iof rT1ring fl ld, ,lii 


lh aI011 s0 dIelW,' ks.(lifi.2, te.!,, ilL],s ,.,'
1011. r 0 115.1 


IrVh1 h1I),. AlI s n t aturk"th r10it,ll 

IlT IilIg iatlhic nltv1 

:ii 	
h.e.mp1ih 211 Vl11' 
!',"%I.. 10-i) 0l 1p\11i '11 ,,lI'rCc Ill!1.'lilt'T .(').WIhie ,t g 

ard li,n l itl in thi.lilel .1,.) ,1 t dil 
ol' tl." I1)-2.3 lk-.ac li- lb 

-

hich .al I,IlC MIIlh ' istage lilstg-,' dasl. \\ 


, 

c ))iM IIl I LIcsil'0121 lr M l!rh. i" fv.',hv 

lowering tletN'ale'r hllpret~lr-. A holding 


lt r e ,ii N'l 1Vlll, nd (uiill 12i'lI 

N1)Iv 

nolt-d L)NI' iN,ullia;i ;,lch.. t vh;rikv',period all' 91-1 da.s w s hti 	 it..i['e i\I a lCd if 
temp~erature was 63-04°F (17-1517'). For 

by l '.,h.
,1h bass it t I2h5liO i15Iiih \\rI', l'i-lccl Iren eVliUl 

5I.0 0 tiitm 'la l dri cd i ' it.lNI&I'k. as 
10r.a!110n iS inf'easibe o111t 	

, 

at dichldilgj l i.'alll)2la-c loOW 

ial 1. 1 I 5u0 11 is 'Icld ,s 
 .
at this Wm- .ir. 

U 'd%
fle g de.'ve'lop 1.,ravs rhwly 	 ld

Iionllw.s 
1 itll l 	 itlie wilhou1 r1a.ia (1l.l. -I.TillI "II,'Ilic- ilI Iplii: a'I' 

.tand lL:1) 2 la1C 	 lt ';im ixluri- tIt,",I) I hIvp r N (lo lutc.he.son 1972). 	 iraim 'd IIIl'eedinlgslage (, iI'awIl 

il .	 i 12 !,t\% 1111
i.ld i li adil) 1 I Iueii.c l I I VVI11 -i'ih.tL",1' 

tr12ion TM. l i isi lati 'uest ,fia, ,hi'ht t a, 
N l Ilflc.ui . l lcrnl it'llICall I 

I,, ll
nmade.niul tim1 1 lingthe vIllk-, a., 

' C.11 Call hV 
, during 	 W C(' rld,'.d lv l'.it!,().Ii aN 

loc.'tioInsca beIIm'adeI;I thi~s lim o: 
hlc ing it, ,:and IIll lIlarvae Swim u~p front their ;I t'raillig r'ationlWvhen flhebass 

position .;dy for lfood and ing troutI If'C'IJ" ,,,l, il,111V baYs, i zul :l. 
rest.,,ing tile). arc e a 

lk, ! ,
2iehours crlow, lill2,h II 1. ilk2,,hotrg IcaII 
lc.;side e 1l, 11'lhS I M S"ihin 


I'd1\I h,' bassdilCI itiilli!,',hI
Ilc-tc l ,cit5t" oter I'al !r0aIcCit10 idlk' ikl ,a ,, i, hSId f 112121 ,,IM o 1972)1. Alsov (lhk' ll11,o1w'.lit;,,sh11bcipen t \0 I111)1' ,,SPUNIa,A", l fry\lI~or'\plo',(laIrac, 
-.it!i.a
' oqvlcu,,t,, ,iI .,t;lcl,,!O I I 

lhas can.l i',traillu'd litake iiir ific'ial foo'd illI 	k,.'.l 
I
.1 111111 I,,I10' i,,'il,, 10,,'lill 'l' 11ih
1rearing. tank Or' Call Il' sht.cke.d in 	 tioc. ' 111.; V In a51w2tie ta aiibhs otit l2ll~ 11111115215l' pr lecpt sihould make1( st 	

li,,,l cla .c, i:1 thcu ;lrlirlaI~ llh l ,i,"of I.o-2.0 ( tiuh IlIfhrea;ring p ld,lil- r1o\ t , 
It'll htil", ill -. I1.t-'. )NV'.', thc .1 I p, lilhl 

nImI1)on" llullllillMu11 d. If g-rown on 
inl !L' kdk,.'lit'd ,l i'llt-tile

inlR 1,)5() 
c n Ile train .ed late.r h i't.)' l'Ck'dnatur.'l foo d. the.y\ 


, illa ,,iowe.r
ac'.etpi ari'icil food but 11clore a c.alliibali.'-	 se.cond 'Ind late'r y'. , ,;,i 


ralte ,ll'
,r w h
lie' ii/v isr'eacuhed. IfIlh youing are r'eared ill al 
.',ll\'rI,, artlif'icial
(lie T he la.g%.UllIllllh has:',-

tanIlk-l'ra~c\'ay) l'.'cility, training (,,I cep'l 

http:Ilflc.ui
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hich have 
been cd thiis wily. In ponds, wC have inca-
.ured a col%ersion of 1.3.-1.7 rearing 7-inch 

Iooil about as well as other species %% 

(17.6 cm) fingerlings (ln OlP. A change to 
Iloating trout tecd after growth to 5 inch 
(12.7 cm) reduccd this Iiitue to I.15-1.2 . 
\henIhC e ground fo.en fish, liver, and troul 
teedImixtul was used., a eollVVsii0ll Ot 
2.5-3.7 was measured. 13eyond a si/c otf 8 
inchtes (21.5 ci eminversio is higher, at-
tough stial-scml cale exp'imtmitation inidieted 
a figure ol'3. I for ONI P and one of 3.5 for diy, 
t olut pellets tle second gro\\ing san (S lo\ 
19 P)), 

largeuuth bass readily made the Iransi-
lion from artificial to natural tind ill limited 
exllerintelts reported by Snow (1968). R'Zapid 
growlh occurred after the tranisilioti. indicat-
ing hat the ch ainge took place in a short 

periol of time. 
In el)leriliciinl r iearilng Sisueze , of 

largeltnlouth bas IngierlinSg al the Marioi, 
Alabamna. National Fish I latchcry, mruetliain 

I50.000 lis : \%cihhlii.ig 20.1)1000 pounds RO.M17(1 
kg) \\c.re eared and distribulCd Io i0'fci 
testing. I landliig and hiating. bass 6 itiches 
115.A cimi) and lrger poes i obleii, not cin-

couinteredt ill distributing llialler i' h. lTo 
minimize tihe stress of handling and hauling, 
we.Ifound it dcsirabie to provide terraiycit-

medicated teed for 7-10 days bebore 
htarvestintig. As our fish were in eatthen 
reaiii'ig pond s, pi i ioIti for a sce l-Aee pond 

was ne s iry to periiiit ready eapitue of the 
stock. l:eeding \\is suispended 24 honui,; 
betore harvest. On the day of retoval, 
1.5-2.0 feet (45.7-0 1.0 ciii) of water -as 
trained from thei pond and a 50-fo (15.2l ii) 

Vi,-inlh (13 inn) nieslh tiyloti drag seiet 

having a 6 x t-foot 1.3 x 1.83It111) bag w 
ulsed to reduce thie densit y of fish. [he rest otf 
(ihe water was then drained so that thle re-

maihtirig fish could be capured in the Piod 
ctch basin. "h fish et.c placed n 100-

pouid (-15.4I kg) buirtal teed bag to prl'e'tit 
jilnlping, 50 fish per bag. A \\lter cuilioti 
was ainiitaitied \\len moving tlie ish tu'it im 
the po Ioli tie llditng tank. Sorting was 

avoided unless necessary. Duriig handlint 
tlie fish we : kept in: watetr w hile beittg 

Co ntiotal diistriblt on equipment was 
used f r tile Short trips illVotd it) our distri
bution. The lontgcst trip involved II hour% 
and ile sh'orlestS 5 houl. The heaviest 
loading was 2 pImtmis of fish per gallon (2O g 
petr I) of lank capacily. "h, fish haiuled well at 
his aind lower rates lini survis:alalhligh lter 
a not Ctlernl.d. lDrintt ihl' .'llet' of Ihe. 

tei-':eau invesligalioi ol ca'iii!! lirge bss 
fingerlings., ocasional losses of16-8 inch 
(15-2(1 cmi) bass were reportCd aiecr s ocking 
and wer: attriliicd to haindilli iniiurv during 
hiarvcsliig atid iV'lltov oi"0t tht' 0'rs 

di%I'illtr Iion. 

lass llatle, )esigti 

The delsigni ot a hticrv suitale fr cul
tiliing bass under estetisise coniditions is 
illuistrated ill l rc .. lhe bsic pro'1duct i 

unit is allacarthll pond o abloit I acre (0.,4 
let'lre) stiice area ;\ t isri, t i't, lar shape 

piirLCITC(t N\ ilh i a lhi to \%nI 'lio (11 le'il 10 I it y

ig fti 21otohI t o . A niiulii ilC'pIi of 

2.5 	 fheel 7h cmi) at lic li:illows tlii uld 
lope' iililliorlill lo nle ot . .e0 'te 

itt).2()12 ili) al li ti 'p cald. ;iiilLuili dikes 
have 12-I1 fool (,7-1.,,' inl) tops with 8, 

lopc of 2.5-5.t to I dt-Ictidilig til the soil 

iypie. :\ii ouiletI lielllrcIi i,'u'. . locatCd 
at tile deelp tllklc Of the, pond. is i Valuable aid 

in harvelitg ti te fish crop and ile'ilcuring the 
pond. Vl't Me iin(bassculture, tihe lou, axi.s ol 

)i)ol(' hioluold be It ight 1a l i to i eh 
dihrtectiu tilte ievaililit rinds. wtilet.h flie 
supply, ronil \well. SpriY. otl ri r, is 

piped itnto the pold ;il both the deep and 

shallow end w\lttI possihi . 
(,)uali ty " thoe' ter isc inlporta nt. 

Chleical CttaractcisliCs dCsired inc'hldC a1n 
oxygell cniceullatin otf" ti ppllior Mote. 
carbon dioxide Ie'ets of It) ppii oi less, total 
hardtess (tie to Calcium arid Iiagi'c-siii 
61IM) ppm ad (aCO0 1 aid a til ot 65-8.5. 
Prusence of inverichr;lle lilt ili (te water is 

itn l es cii 
Vtl'bralt life. eteWei,11 lushis, eii pose 
Ini a1PitItt p i 111c 111. lI AI huC I Iuiillii it 

\\ilcr soulil .'iabl a liit, be Ill'd ill 
72-9till iours. A diraiiiage \.lui shiuiild 
trilit Ctllltl'ii l eI Ilo i0t1s;iter ill ,1,-72 

tiut uhsililt my be aim ,t. 

cot l ed.l l- .~ l led d an'ih C.ltt'llt l. II bass Culture, i slitit drilling 

avoid skin breaks aind abrasionts were taketi Itinti \\ill hi. of 'ahic.
 
each tile the fish were handled. Arrailgcuitcit ot tihe iotniid iiitN fotr the
 

0on Wei are to Io hours. \l e ,\.i e 

0 
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I 'I ,'~ ~ ~ EL.1" EAc,' I . , wl U) "!1 ^ , 

. ... .: .. 1k.I . ,-. -,- w- :I ... ltli tL.iw .. A .. _ :.,.lJ, .. . .. 
--- - ----- -

t_ Vt11 ....... . |.*.4 

,... S'I,".3 -*I mI 
at a.|.... .. ... 

,I ,F slipWilt__L___IJ I:LE 
diagram of typical 

Located in [he deepl end o the pond, this structure facilitates rcm,,val of [hie :smaI fish wilh 1uc 

minimilum amount of stress. 

Fig. 5. Construction ti water control structure al ciate1b sinI ;iii ietle '). 

most economical Construction, considering A design svhich appearito Ilw' ve cellent 
existing l(d topography and the later possiblilies fill the iiliii'I-c cultlur oil 
requirel teilts oh~l'lillata eiiti.m Y result in a largicioii li as iy Ot hlr 

layout such as Fisiure 4. The inumber ol units coiisitleiH:itoii liir ciis clioetil in the .lLati (' 

is goiver-iend by the sie o1 the production Michigan. IFig.,1rc i ilustrales ile basic 

requiremenl altlhouigh, is a genCeral rule, conicCol 01'a f'icililv usable iil dhe intensivc 

pr'oduction costs Ici acr" declin.e as the culture of 'any warm-watcr species. AIlihon 
number of production unitN inclrc:tse. Pro- research has already deilustrated Iha 
ductiol lnills can be larger or smaller than I largenlouih bass call el inlt.'nsivclV cultluIrd 

acie hot the larger th i nit, the more through all stages (1' devlcopmnt, iuch a 

utmaiagcable it becomes. As sie decreases, hatcher'y ha.,not vet beCl built anid tested 

the cost of conslructionu and the nllllllt ot with a prodtictiOnl reCnilrCeniit. 

lalor to manage the polnd deccreases, but not Although the systems outli ned ill this 
in proportion to Ile decrease in surlace area. discussion have been specifically developed 
Yield per acre is su1.aly higher in s',mall for Culturing tle largeioit th bass, it is 

pon1s than ill larger oUns because o tihe bCliCvCd l11it all i Sp)CciCs i1' cetitiarhid 
eite'r case 0f :lpp iiig mItaClllClll tCch- basses could be cllllrCd It\ tie ll with 01lv 

niu1cs. tie greaer mOroorliom 0l'shorcline Ito liior modificatioiis. More is klitosI albuliit 
open \\tcr area, and othr iIflucnces. th lie;o hcry culure lart'emullh ,Iitl 

To Iacilitale operation of the producion sntlliiuolth species Ilaii the others., iish 

units, a service building and a fish holding culturists have dnctonstraicd t at either of 

facility are necded. Up to I0 acres (40.5 ha) Ihese species Cea be siiccstollh pd.'dllCCe! inl 

Can be served by each of these facilities the same hatchery at. comparable rates ol 

piro'i(ed that floor space is increased I)rodlioCtiot. 
proportionate to production arca increase. 
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l, 6. (Facing page) Conceplional design ofta clilled lfor tihe olher 5 SIpecies sn ggC",s t1hat 

1ali'chery beingt considered by the State Of thee it'h1k used ill liralt'tentoii l and 
Michigan. It would he usedl to rear hlik bass s1110m101ot11 CIiI.IIt are .'t)lal o lIhCSC As 
and other warm-watr species of game 'ishes All. 
under the intensive syslem. 'Ihlie l)ra Citli niilihod niassI t 'l I" 

lrolu'inI ha I.igeilins tulitO a total 
Ailhotith dil'i'crnce, in li avitl ily -I inches .'1) stock ,iitllNat t.a I'cthIii Io' (i)0 is Io 
aipil. r l iiodiiIiica in l tchnique .al b1ass ol* all rprolrii ic size in lo Jicp. .'ard
c.ollipe.,n,,le For tlhe diffl'lcc S within ilh-	 l"C.;;ring. ponds iat ,1 dclisily ,ovi-rntcd by (lie. 

basic colicelt(s illustrled. 	 sii bein reatred. 
As ;Ill v.'ai pf , til.e la'r_'enitlli h w[llN is 	 1:1-N',call Ilk, [proillwe''d ill aI', l\~ il' im 
; ll l'Ihh tII IIN 1,) t'l l I' Ill h rill aIl 1 is Ik. ,ar 1 1'1I ,.ICI rT ll I " tll liit; (I 

ill e,t. ', oi I.y 	 h .olittolh.tlChoic' %%deposli a Silt'tltiplIltd L of a specialized tec iquL.+ 


wilh til' maelrial. Silallillouill hilss. onitl( li vI he.Ili,,h culllnrist.
 
oilher hand. atC alttactl. t gravel s la I I .Il Ileyond a size itt I inches, atlil-I.tL I'e't.iini
 
siles. T.II. eINC' cttl0u lt e ott) ill a 0r ctl'irv llllit'll
II (per"onal lici.lli Ciliet' pondl la''C.",ay 


designed a SpaWning box Cotaining graveotnI
 
which Could ion tI'ole teibsh. ph Itt le'
l.il ilnlhs 	 to wi',ti' d 

Slim i lin..it', as (lie nylon tell, spawlnin I mtl .'Ond il Si,' ,,1' 8 il t
 
doei~s il iat n l'l Sl a~iing. IlN lh-s. (20.s3 ll), it iI Cl eh i .all ' I ,Sibt T isI 

develop ent(if' m.ss propagtion hu lartetIa.liLttIl hass i atdullt si,,e it'a ic1.,t exists.
 
fnr Sutviite.e,' (At. ololi.,) Guadalupe totl I aind. l linnlenialice oItl* lizi hel
 

IreclfI). ori .'yd. bass wouh disclo II brood stock is cotititil (Int %%itli agv
 
ne.d ho similr .mifiaionlhe ratitn, probably is IalpIpt;WI
iikc a iiliar ti l"sl th,: )'L tot
 
basic ssclnis. In .'onjun.tlion %ith ,I ost hatcherieSL. t'I a1V
 
tl1 72lotii stu'd anilu Stlith' iall S it an which
Rally s a: lsinto artificiatl teed could 

(take1 this prucedure \krllhhiic ill many
'.ii ,, iiirlllr'i n aind sout hern Sp iltedl iass, 	 sillialii ll,; 

irtanier tsyIas. Alti ough thbsir work (ilaltsalteli appeals lii lI e need
 
ill IIle intenive Cultulre 0l laru euoilth hiss to
 

require llss pt duction oI' the youil o1 these inciease sucess in feeding tle sii:tllest si/
 
,, I'L' 'h II llunI'tionIC(I ' (CC le -w;clfcalv tl -vonclo s fl '1111
~,)Sl to 1r)1

ICNI~~'r11CC(Iya:'lil]SUf1 Cmp.I-hCI,, S'Ircnr11 1, i.1l:,' a,
 
t.st animaItil, ii'edt'l. S .'h .. leri t'.ie . 1 ass ill hi g ilili artili.'ial i o
 
oulli .ed \ i ,\\ordh i anbll [lie ba,,s i I isils ice e I t'ita leed ftorIlt'." CI;1ti i.
 
cllilistl stetil." ltslhI Ii1(ls-paleo lieay o[ 	 the NpCtieS ot bltSSV% 0I r ttiaii titii!,tiiiltttl 

and snalliih'ili d .evelol it\kill .ieccssarvls be 

tle cellirareihid basses. to \eits tlie
 

Apllicatini OIiiexiting.kInI le'd .1 of ill;ta.k s LI Nil t tat tel it

Ila%% its in c.tt111uriii, ildu'Il.sltl byfl''ccti\ 

l11i'ltt ith t\c.lttiit it i'.tt.'11 1""t.. l ti \ ii XskXC llitin . :alW1y that 
ctillittists. whore proided an1 'i ,,lini ivt III0lo,. the 


sliiih bility e tllt fIor
 
a, wilh tstg lthiiCi.' 	 hts al)

adetliiatei. l esigit.,t h l.'ICIx' 11,11 tl t nice( a rc taolbl' tI.i:td 


tibh i ' mt Iiiiilii~ist,, rtepit - 'IlaSk iits o1 ail v Si/L. i'proid 1 I t11:11
;i ',tlletil 

,ie for ntaiiaillig and itihitroi in, 11 Iacililie.I.Iutids. autd i i n icir i
ishllii 	 i.ail'
 

ioi bIl ck Ihls,',, It ha Ii adcqualac ,o 1k ;g\ a ila tble.
 
to01 iot 11't.'tltt.t' s\hii1't' etd. Ill tlis \\aly tlI
 
pioteitial oI" aInlost \hllulabto gl'oup o1t slport Literat.iure Cited
 

ishies canl lie mote inully ae 	 Anoymous. I89. .eport l fIc (mmiNi,.r ,I Fi,.ht 

and! Fi,,Icriv,, lir the s,ru 1S"i. (t me uci Iirii in 
, 
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