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Easlc Conslderatlons

Before there can be eny conÊtderatloa of f16h-stocklng practleea thcre
tr¡ust be aa actual aeed for etocklng. Â need cen only arlae rhere there
ls no e¡lstlng'gerce eçeclee cf e eufflclently Êatlsfacto;ry klad or
e'here the etocks belng produced naturally are luadeguate to convert
svallable f ood F€.:,orlncÊs lnto fleh far the t¡ae of anglers.

Uneler such condltlons ftsh can be transferred and tt becoues a ¡natter
for conelderatlon whether they een be colleet,ed;-
(a) As young wlld fleh fron where there te a natural exeeÊar pÊrtlcu-

larl¡'s;here conditloris are Buch that the¡ çcuJd dle (e.g., drought-
e,ffected Ëtree.r.s strch as Servyn Rlver ln Nor"tli Cantertrtrry, Llndle,
and others eleeuher.e).,

(U) ÅÊ eggs¡purchus:cd or obtaLned from r.ber.e therc ls an erce6a, and
hatcl¡ed fcr rele6se.

If egge Ere oÞta1¡¡e,J thc queðtlone arlee ae to:
(a) Trhat otage ttre reeult¡:r;t flsl: ehould be releesed at.
(U) Irhat flshlng any particul¿r qualrtit¡r coulcl be expecterl to provlcle.

Overgeas lrl'ûcticeE

It 1s erponeous to elmp1J fof 1o'.'r over'E€å6 practlces tçlth-
out kr¡ouleCge ,sf loesi cor¡ditlons. The facte are that folloninr{
1¡¡.irc5+-lglitlcns rnariil; ií¡ üele''Ja ariC Írert Leaiand, rhlci'r shoçed that
Jor¡ses lrr r¡ature uiet,e J.lke1y to be heavler ai'ter tìre egg stage then
before lt, there eas a great shlft ln ernphasle of the ijnlted ¡itates
hatchery polley. i eeltsini¡ that fry releases $er€ much lees an lm¡rrove-
r¡¡ent on nature thEn ror'lilerlJ tirought, ti:e U.ii. authorlùieo lncreased
¡rroductlon cî fingerJ.ln.gs ancl larger fleh. 8y 19\9 aruroal tnout llber-
atlorrs ln the ¡jnlted ^;tates $ere of tire or,ier oi j6 nfllion fny, llE nllllon
fin¿er"llngs :?rid 2tl ;olIlion fisn of elx ir¡chee or ;rrore. A b1¡; proportlon
of tnese flslr weirt lnto netero whe¡e iegaL sløe 11rrib'nere ç,r7 or 6
luet¡ee an,5 $here partly in eonsequeßce there vaa greetly less ch¿i¡eo of
natural s;str^lng -prorlcllrrg the bel¡; lt doee f.n l{ew Zeal¡¡nd. tany of
theee f,lsh go lnto emå1I stresírts bendy to great cltlee sl¡ere ier 11be¡'-
ated ftsh survlve. llìore tbao a fen neekg.

lhere ts ,ro "o,-d 
eeler¡tlfle uasle for thle Unlted Statee

¡lollcy of preferrlng large flsh. The goeltÍ.or¡ ls that havlng trledl
fry llberatlone rlthcut worthrhlle results they tl¡en trled finger'llng
llberatlone arrd bees.use tf¡eEe also proir ed lubs tatrtl¿:11¡ 1¡¡eflleetlve
they haye $ore receu.tlJ trlecl nlegal slzeûtt fleh rlth Juat es dleappolntlng
results. The evidence covcring tlri,s ie set r¡ut ln ¡ragcs 95-1Ct9 ln
Fl shçrl es d¡rlletl:¡ .io.9.

New Zeale¡d ¡,rlder¡ce

Ftsherlec Bulletln So.1O.A sbone thet ln a typlcal súall
Neu Zsal.and trout streåE SOOTOOO natural fry dlrladle ôotn to !rO00
yearllnge of rhlch about 1l¡OO Eurvlve to reach tro yeara. In tble
falrly beavlly f,lshed Btrcan, çhlch hás ertre¡nely 1lttIe eover and
¡anctuary uater, the lrrOOO natr¡ral yearltnge rhleh are uell-developcd
fleb of slx lnehes, flnally yleld to the sngler only about 29O flef¡
of åbout one gound relght¡ plus a þalance rhlch eurylvee to spatn.
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The revlet of past New Zealand pond-rearlng ersper!.encee
glvea at page 67'of Flshertes Bu1letln llo.9 shæs that ln the eaÊe of
brorn trout a J.oss of about 9Of. ean usnally be erpected lf flsh are
reared ftom fry to the year-lirrg stage. Thr¡s 5OOTOOO fry n1ght ylelð
æ'OCO yearllngo, but 1t rill be seen later that these rould bc greatly
lnferlor ln quallty to wlld flsh.

Gosts

Careful eoating ln Csnada haa ehorn that 1t coete about four-
teen tl¡nes qe mtrch to produce brovn trout flngerLinga of three fncbes
aa to produeed t¡r¡fed fiy. (See Fleh.BuLl. No.9rp.l0r). In other wenden
you can turn out for the aeme sum of money about 5OOTOOO fry or
lnrOOO flngerllngs of three inshea. 1'o produce full yeerllngs roulô
be greatly nore,erpeneivo and thua far leae than ,OTOOO sould be
prod.ueed.

Inferlority of .Poacl-reared fleh

Tlhlle l{'OOO well-grorva wild yearllngc (natur¿lly produced)
nlght be expected ln e stream to yleld about 29O flsh of a pound eash
to errgLerÉ, pond-reared flsh cor¡J.d uot be expected to do thla. In
practice, artlflctally reqred tlbh do not sarvive so rell (eee 8u11.9
g.79). StlI} ¡nore recent evidence on thle co¡nee fro¡n Ganada (Oanadlaa
Ftah Gulturtet, Jnly 1952). Investlgetlons have sborn that vhen pond-
reared f16h of slx inches or Bo sre llberated ln etreams, of¡€ thlrd
have actually dled rtthln tto neeks and the balance, from i.nablllty to
adJuat ther¡aelves to r¡atural atreåm conditf.ons, has steadlly lost relght
and, proved lncapable ot- courpeting succesefully wlth rLld fleh. Stlll
enaller trout r€re four¡tl to euffer ev€n r¿¡ore .severely, and about half
dled of e¡haustion Ln the flrst tro ueeks. (Uotel Lt le poeelble that
tranefers fro¡n ponda to st1I1 l.ake raters mlght not reeult ln euch
heavy, lossee), îeete B€re then made by capturiag wlld flsh and trane-
ferrlng them to the same streame that the pond flsh had beea put ln.
they qulchly adjueted themselves to tbe nett euvlrorunents and dld sell..

Fond rearl,ng

the baslc requirenGn6for a pond-rearlng systcn are a coplous
ôependable and coatrollable aupply of rater of gooô quallty and low
teanperature. Rlth thls the¡re is neeil for acoou¡modatloa on the spot
aõ flsh need to be fed eeveral tl¡nes ôally, seyen daye a reek.
Avallablllty of a satiofaetory water oupply øt¡st always õetern¡lne the
cholee of slte. It LE not satlefactory to estaþllEh ponds and depenû
on aû lnfcrlor rater supply stnply beeause there ere other facllltles
there.

It le noted that the only eristing rearlng ponde in lùeu Zealaad
vhich have good vater eupplies arê thoee oã tne luãUiana $oclety (uear
Araprul) ; Iñternat JiffalrÁ (Sgongoteha) end üelLington (naaterton).
Ia eaeb cf theae eaaeÊ coplouo eprl,ags ar.e taBped elose to the eoürc€¡
The Aucklancl eetabllshnent, rhlch ls by far the largeet ln outputr hes
a huge eprlng comperable 1n slze uith the Brlghtwater or the large
oprlng creek ¡b1ch enters the Oretl opposlte Luæden. The laranakl
üocleúyrs hatchery drass sater þy a ahort raeÊ fron a natural etrean
aad there ls fnequent trouble both'fron allt and from faratyard contanl-
natlon of the water eupply.

There ls arr e¡tcnelve llteratu¡re on tbls queation and the notea
whleh follow eoyer the maln ¡lol,ats emphaslzed.
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The rearl.ng of trout to a larger s12e than hatehery fry earr be done
by tro principel, methods:-

(s) Rearlng ln ponds uniler natnral conctltlons snd utll1zfng
natural foode present in the ponds.

(U) Bearlng ln ponds r¡nder artlflcial condltlons and feedlng
arttflclal f,oods.

l¡Ilth both systemo ponde arle used and theee, for efflciency, ehould
confonrn to the folloçlng condltlons¡- (P.l'.C. Vol.lOrNo.&)

l. To provlde for a coupaet reerlng pond layout.
2. 1o provide at the lntake ancl.outlet, nater conducting facllltles

to meet normal operatlng demand.s ancl adtdltlonaJ.Ly for: pond clean-
ing, treatr¡¡er:t of: f ish, and ti¡e collectlon and handli¡rg of f1eh.

3. To provlife sr¡fflclent elope orÀ the pond L¡ottou for oonipl-ete
dralnage, arid lacorporate a type of bottor¡ surface rhich r1ll
not ehfft¡ entrap or lnjure fieh, anÉl rhieh w111 not be rurduly
slippery u¡ider norraal corrdÍtione.

q. To deelgn the reariiig pond so that the movenent of rater rill
provide for both udequate c'¡¡ment andl resting areae.

5. lfo proviile a practical mear.s ol collecting fish for removal,
eortlng or treatrrrerit.

6. To ¡lrovlcle an adeguate pond screening areå wttb types of pond
outlet and lntake regulators Bhleh ore poeít1ve ln actlon aud
placed 1n such a r¡aaner that they ull'l be reaeonably free frw¡
f,rostn damager or movement by vleltors.

1. To lncorporate the above featr¡res ln a rearlng poud BË eeonoml-
cal1y as posslble and with d.ue cor¡slderation for operatlng anô
nalatenanee costs.

ln U.9'4.
Artlflclal feedlag andl rearlng are almost uni.vereally use':t./ This
ayatem, horever, requlres a large outlay ln constructlon lofks (rater
suppllee and ¡ronds), food coats, operattrag and maintenence Goste, çhleh
ln gome etatlone a¡r¡ounts to hundrede of thousartds of üoIlare and erren
1n tbe emaller atatlons the capltal costs are greåt compared *ith the
output. .

Tyocs of Pond

The three naia typee of pond coaetruction årei

raceçaya
elrcuLor ponde
clneulatlng raceraysr

['he raceray type ls the oldest ln cr¡rrent üs€¡ Clreulan ponde are
a development of reeent year6 a¡¡d. are sa1ð to have 3or0e tlietlrrct ad-
y¿¡¡f¡geg sver the other tygee. Circ'¡].atlng raeetays a¡Fe the maln
type of pond ln staudard ûEr€.

Dlmenelons of the conmon types are glven La the deaerlptlons Ëå€+e;
aofie polntB ere oo&Eon to each. Concrete is the ¡lreferreô construe-
tlon mterlal because of ite strength, durabllity, eaÊe of mlntenanee
and aleanllneas. A f1oç of later whl.ch provldee a eurrent ln all
ports of the pond 1s neecled. Sorever, to a llmlted extent, parti-
cularly wlth cl¡rculer ponile, veloclty ean ôubetltute volr¡me lf the
rater eupBly ls llmlted.
RaaerayE

For ftnger.Iing trout racerays shor¡-Ld generally be f?osr 3-5 teet, wider.
5O-f @ feet 1n ì.ength end a rdter ilepth-of 20-25 tnehee in the loweEt
pêpt. Tbe raterflor ehould provide for q current in a1I parta of
thc Boad. Unleeg the sol.l ie flrn and non-porouÊ, y,ooden or concrete
sldcs should be bu1lt.
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There are tto schoolo of thought ao to wbether dlrt or gravel bottoneor conorete bottqms are to be preferred. For flsh of l¡-5 lnches, cllrtor gravel bottons are lfhely to pr vlde a certalo amount of aatural
food and eupport al.gal grontht çhleh help keep-|he water clean, butpartlcula¡ly nore nat¡¡ral condltione are obtalñ"before the flsh arellberated. However, dlrt or gravel' bottons cen harborfr dlecase andpar ltesr are hard to keep eleau and difflcult to etcrLllze ln theeVe of a iltEeese outbreak. Conerete bottone are Gaay to clean, dontt
acourr allor etect'ement and <ttrt to float aray. Experluent¡ have
shorn that tbere ls little apprecÍable cllfference ln the growth rate
betçeen fisr¡ reared ln dlrt-bottorned snd concrete-botto¡red ponds r¡ncte¡l
artiflclal feedlag condltione.

When the çater temperature ls htgher there ehould be a greater floç of
water for the sas.e clopth and ¡loundage of flsh. A shalloücr raceway
requi.res lees ¡¡ater to produce a gopd Îloru.
[hen the trout lmve reached a
transferrecl to a pool type of
be so vlgorot¡Ê.,

Olrcular oonds

Iength of l¡-5 lnchee tbey cau be safe\y
pond where ti¡e water velocity need not

themaelves evenly arounC the pooJ..

are coll'ectod in the centre where they can be easlly
slphotr.

Tbls type of poacl ls generally ì¡sed oyeraGae for snalL or flngerllag
flBh ancl has largely supplantcd the raoeray and larger type of pool.
the deeign is a slrnple oae and. only dlffere ftom pond to poad ln elze,
type of 1nlet and outlet.
A elrcular hole le dug, enytlrlug fÞom 1>5O feet ln dtarncter. Con-
crete is r¡sed for siðes and bottom beoar¡se Lt le neccËssry to keep a
slo¡le from tbe outsido to the mlddle. A depth of 8-lO lnches at the
outsld^e deeponlng to 18-20 lnchee at the centre. ÌVater ls tntroduoed
fuon a gl¡re at _the edge so that a. clrcu.lar flow of water ln the pæd
1e malntalued (aee di.r.t!'crraa ). A recent ÂustrallEn modlfläatloa
suggesta that if tl¡e u¿iter is fo¡ced under preseure to eprey lato the
pond, wster temperaturea aan be lowereð at tbe tnlet (Afftects ). FIwe
of from 12-5 goprmr for a 15 frct ôlaaeter pool l8 lnehes deep to
1OO g.p.m. for â 5O fcet diaùeter pool, 2A lnche¡ deep are quotedl.

for thls type of pond are3-

(") FlBh ¡paee

(¡) ^a1l wastes
removed by

(") Geaeral.ly more fl.sh can be carried thaa ln other types of Bool or
raeeway.

(O) lhe rater clrculatee aeveral tlnos before lt le drelned off.
(r) They are easier to üìalntala.

(f) lfflelent elrculatlon foreetallE any rlse 1a rater temperature
after the çate¡ entcre the poad.

Clnculatlns Baceravs

A rearlng pond of thls typo 1s fully ôescrlbedl lu the acconpanylng
photoatate. these aeem to be sultable only for large'hateblug Btatl@g
çhere sufflclent fr¡ndg are avellable to bulld the elaborete ôealga.

lToductlon and $tocktng

Racetray. ¡slrgth 37 tt., wid.th
Ð4ø g.p,nie , &@ ffngerllngs
(H. s. Davis ) .

¿.i ft.¡ clepth 1O lns - 12 inar flos
he;lcl for 7 months with almost no mortaì-ity.
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[atufaltstlc: - wlth small ¡rools created by enal1 üelrs. Length ,go ft.,
iü:J:^] u;;.Íå$Tl,t" 

poorè r lne- ào,ooö u"o"ã ii;rã-ä,*;iä'riËuíiov

6 lns¡ flow @ g.pe&o
foot of ¡eter. Eeldfieh - 5150 flsh

Prop CentTga (noOgere). Length 22 li., wtdth 5 ttfPpror, t75 lbs 5' flsh stocked 1.6 lÉs per cubic
lat 2_3 $y"-untfl the Bo d sas cteaneit. iZ¡ fUÀ-i"appro¡. (1.6 lbe ci¡þic f et 5', fisf¡).

(Davrs ). r'."I:glË.l9åô"i:Tfiel5*íi;;,îiå:3 I 3r'äå,'l;:..:;;".giäî' .2..Ileld Jrme 2nd_unt11_rieptember 2nd. ]Av.nage welght 11.5-BrË; iè"Ëin3È' approxo (rnrtrar "i"oriãã i.i-r¡'äütiã-it. )--
Drrt-bott æed¡ -"Ti3:þu:iä;::' $f"{-;¡rÍ'lläu'9.åîärå}"î"loÎ"'ufoîi ro'"'.lps vear. Ssittnout harvesrea reiehi;s 11c;6 iüã-rz.¡ rlsh to 1lb,about 9 lne eilproxo (CoUU)).

See-_descriptlon photoetat. Length 70 ft.ft- Ëater supply 1þo garlons per ,nrnuie. $tockedngs No-l, graded doçn to 2þroOo-to be retalned on

betreeñ D5-tr
provldlnp: the
ln the ponds

ltrg_ts-gtur _tem¡røat*e çhleh Bnomotes growth best f saaô 6o-F. Illghcr terupenature shoul¿t bã avolded anctçater supply _tcmpenature ls ron enough, high tenpãraturescan be avolded by good wster clrcuLatloá-

sultable food comblnatlon 1s one r¡hleh
¡uealg 6ueh as drLed ml1k, rneat mca1,

Fooês and Feedlng (artlflclal)

-Â lergg nunÞer 9r erperlments heve been êoniluctect on the artlflcla1feeâtrPe of fry-agd flngerllng trout. Artlftclat feeding te th; õàrypoeslble nethod to uÉe to obtain maxlmum growth fro¡n frrj.-tr*Oã"u- otfleb reared ln porrrds. The natrlrlal. feed preoent 1n a poadl is noteufflclent to suppoqt mo¡re tt¡au a enall fiaetlon of th-e poncl aãpaeltyrlth crtlflelal. feeding.

Teste have shoçra the rnost
cmblnee beef lfver ulth anlmel
Gtc.

& Race¡

foode in ponde on raeee for
poselbþ as muèh ae ?O 1bs

Becf llven, a1I thlngs coneldened, rhere costs and avaiLebl¡typeralt glves better gror_th reeurte fon small flsh tlran any other llveror neat. $heep 9r plg livene or melte (spleen) can be uéed for largerflngerÌlngs and olier flsh.
¿ illet of iaeat aloae rblle lt promotes the best grorth can lateron be the eause of dlsease; therefore the addltion of-dr'1ed mllk çlLlmake for a better balanced d1et.

lhe llver end drled mllk ohould. be ryrfxect together for smaLl flnger-llngs æ advangg4 dry: _8oØ liverr zg 
",rLr., 

pno[reselng as tne-riÀn
Bror to about 6O* to \qE.

As soon as fry begln to feeô they should be fed about b ot 6 tlæea day- 2 ¡¡eels a day are enfflcleat for larger flngerlhgã. - io enar¡e
g,ooô erïll a -fleb requlres # _øt lts body relght tn-çet rõoe per ðay(1.e.¡ 1 I'b of fooil for every 20 lbs cf flsh - eee table for älzed.-

tat¡rral feedíag ln ioade

,,,o,åf ÍT' e"i;,]' H"î:;ËJ : å";i,ff"îî:i:l
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per agre Bay result. Greet varletlon can be erpeetecl aceordlng,
largely, to natr¡raI fectors'not esay to eontrol, f or lngtance; chenlcal
compooltlori of water, nature of eub-soll, asount of sunlightr anrl
tho temperature - all of çfii.eh mlght affect ag¡ount of food and oome of
the use whlch le nade of lt.

In practlce, variatloa ln lbs per acrc'mlght be belæ tO lba
up to - r¡¡der ø¡oet favo¡¡rable clrcunetances - !0 lbe.. On thc basls
ol eO t¡E per ¿lcre a yle1d of about 25A 6fl flsh woulh be.obtained.

In practice there çot¡Id ùe a conslderable wastage of food
shen fry were released urittl they bullt up to a Eufftclent sise to makc
gooil use of the food resources. Î-hua, 1f condltioas pernitted lt betag
eaolly done, the tdeal would be to put ln nore fry than nould be requlrct
to produce 25O slx-lnch flah and grade them progreselvely. It ls
difficult to stt arrg r"eliable ftgure for nui:ber of fr¡ to llberate per
acre to produce 2þO elx-Lr¡eh flsh beeauae losses rould yary through
unlaoçn ea¡¡eea adclltlonally to the presence cr absonce of eels, bu}llee,
ehage, klngflehers, etc. llnder o¡ltlmum conrl1tlons, beeause clieperelon
would leeeen the rlsk of lnfoctf.on by protozosn parasltesr â Br¡rvival
of 9A7i night Þe oÞtalned" Under the üoret condltlone er¡rvlval nlght
Þe as poor aÊ lt 1e usually ln hatchery ponde 1n Net Zealand -
ra lnbor Ð.u:,, brown 15,.

Ae a baele for cornverting flgurea for eize end nelght of
flgh to nr¡nber of fl,eh per lb.r the folloulng table ls of use¡-

gIzE & ÞËIGHT oF TROIE and Do,pcn LB.

{

Slse ln Selght ln fielght ln No.

t
I
2

3
l{

5
6

7
I

2.5
5.o
7.6

'10. I
12.7
15.2
17.7
20.3

.o53

.1 86

.\36
"966

1.qg
2.35
3.fu

1. æO
5.268

12.56
2\.57
h2. tq
66.6

1OO.¿t

502
86

37
r8
10. I
6.8
\.5

ApBror. 2r3\O

Sone lmprovement ln these yle1d-per-âGtlê flgures mtght be
posalble rith artlflelaì. fertlllzatlon of the çater- Thfsr homever, ie nt
Jr¡st a afunple procêas of throrlng ln s o nuch eu¡rerphosphate æ other
ñutrlent nãtterrand often technlcal problerne whlch have to be solved fqr
eËch dlffereut iocatlon, arlse. The only tlnce 1t haE treen attenpted
on a large ecale ln Neu Zealanð (ege Rnnr¡al Report u'ellingtsr¡_Soclety) :,
an alnost total fallure resulted. (See also dlscusslon ln Bullettn 9rp.rlb

Screens

The type of scpeen necesaary for a pond ls dependent upon
ttre deeiga of pond chosen. Ì"or each deslgn of pond there are oae or
nore varlatlonË of screening, Dasieally, screens sbould be elmple to
oper.ate, eåay to clean, not readltr-y tarnpereil uith by casual vf.sltora¡
tñe,rre¡iru¡n ilovo of water poeelble tl¡ror¡gh tbe pond ahould be allored
and tbere should be meshee- smell enough to etog the euaJ-leet alz'e of
fleh.

I
s'

""¿-J'



Vegetatlon

A certâlri afrount o,f vegetêtion la permlgslble and doglrsble
11¡ a pond or raoeway. Altra1 groq'ths ean have a purlfylng effect on
the water.

To: ¡nucìr growth cari have hars¡fu] effects. Growth ehould
be kept to a polnt'ohei'e 1t wil.l not interfere nitn the complete cleanlng
of thé pond or raceway ancì the rernoval of accr¡nulatlons ol decaylng
food, vegetatlon au,l excrernent.
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