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Hatcliery Propagation of the Black

Jack R. Snow

Historically. hatehery propagation ol (he
black basses in the United States began about
1890, Previously, in 1882 (he U.S. Fish Com-
mission provided astock ol smallmouth biss
(Miceoptecns delonden), 1o Count von . dem
Borne of Germany and Lord Exter ol
England s Sipee no hatcheries were in opera-
tion, these lish were captored from: (he wilid,
dy were the black  bass that Pige (1894)
mentions as being stocked by private
individuals info the Potomac River in 1852,

Early ellorrs to spread the black basses (o
new waters appear (o have been successlul
and stimulated the ULS. Fish Commission (o
ey toaugment the supply ol wild fish with
lish from o more controlled source. As
consequence a hatehery at Wythw'le, Vip-
ginia began o propagate bass abyut 1880
(Anon, 188Y). In 18894 hatchery was built by
the ULS. Fish Commission al
Missouri. Eirly success at this new hatehery
wits ypical ol bass cultural operations for
many yearsy thet fiest erop ol fish produced
wils lost in a lood along with pare ol the
brood stock,

Distribution by the UiS. Fish Commission
ol lingerling black basses reached signilicint
levels by 1890, For (he next decade, however.
a hish reseue or salyvage station af Ou'ilu')'.
Hinois: provided more fingerling bass than
did managed production facilities at Wyth-
ville, Virginia, Washington, D.C., and
Neosho., Missouri, Finallyin 1897, Fish Lakes
Hatehery in Washington, D.C. exceeded the
otlput ol the fish rescue crews. From  that
time. federal hatehery production gradually
inereased to a peak of almost 26 million fish
distributed in 1960, Hagen and O’ Connor
(1959) reported that state and tederal hateh-
eries had distributed 35 million centrarchicd
basses in 1987, ‘T'en years cavlier, a
production ol 31 million bass* was recorded
CPunnisan et al. 1949),

The initial demand for black buss for
stncking purposes centered around introduc-
tions into natural waters where the specics
ware absent or in short supply. By the
mid-1930s, indiscriminate stocking ol these

Neosho,.

waters fellinfodistivor as o nanneetiest tool
(Esclimeyer. 15930), However, discovery of
suceesstul stocking methodsSand - masage-
mentlov rme pondsand smalls manavenble
Bikes (Swingle aond Smith 19420 inereased the
demand for the Targemouth hass (AL
salorofdies) which s sirsisteds o tha
present. Bhcime the thrde deciides sinee the
Frem pond boom Began i tie 19005, Federad,
state, amd private hatehers prssduction: of
Biepemouth bass Tsperlings iotaled miltons
citch vear. Althouplothe Eegermonth hiss s
consistently dominated the production statis-
ties. smallmouth bass production hias also
been nportantthough limited by the amonnt
ol water that needs stocking with this species.
Oulier hasses are scldom propagsted in hiaeh-

= eries, although isolated eiforts have provided

inlarntion on eehnigues of culiere (How-
Bl 19.32),

Fhucherny propagation of all sizes of black
Dass ippears o he technicalls possibles Cost
ul praduction per sh eises staepiy as size in-
creases and becames prolibitive foe the Tareer
Sizes, exeept for special nses such as broad
Stock avesperimental aninnads, Table i slions
size, rearving unity, lood supply and general use
ol the commonly cultured sizes of Lirgemonth
NS
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HATCHERY PROPAGATION : KEN

The greatest need under present stocking
programs is for the 1520 inch (38-51 mm)
fingerlings. Only Himited ude is currently
being made of farger sizes.

General Methods of Culture

Early elforts at culturing the black basses
fed 1o use of a matural or seminahral ap-
proach in progagation. Although culture ol
the Neosho hatchery in 1890-1900 involved
trosgh vearing and artilicial feeding, the

cannibalistic natnre of the speices and lack of
a suitable ration ultimately led o the use of

natural foods and fev stocking densities for
rearing bass 1o a distnbutable size. By 1940,
extensive research in conjunction with federal
and state elforts to rear the centrarchid
basses under hatehery conditions led 1o the
adoption of two basic systems of culwsre.
Both ol these svstems made wse o an carthen
pond as the rearing facility (Lydell 1904,
Davis and Wiche 1930 Langlois 19315
Howland 1932; Surber 1935 Mcechean 1936,
193,

The simplest system. diagramed in Figure
Ioowas the st used o propagate lame-
mouth, smallmouth, spotted (AL puncrula-
s), and redeye (AL coosae) basses, and is
still occasionally used today, although in-
herent disadvantages preclude general use.
8 ‘Termed the spawning-rearing pond systeni,
this method is used when the number of fish
needed is low, manageable vearing pouds are
lacking, brood stock is of poor guality, or a
Tk of Knowledge and okill in the work foree
limit use ol more sophisticated techniques. In
the spawning-rearing pond systeni, adult fish

arestockhed intoelean ponds when ristng water
femperatnre in the spring stimulates aes g
activity. A light vite of stocKing s used, 1010
J0 brood fish per acre {23- 100 per heetared de-
pending on their size. The production poad is
fertilized unless abundant zooplankton
develop naturadly, Fertilizer, such as animal
manre. off seed meals teottonseed meal, soy-
Bean mieabl. orapreen nunare erop, bos been
nsed. Oten superphosphiate is combined with
the organic material and in somie stoatons
Dalt of the nitropen required s supplicd by an
inorinic souree,

The adult tish produce voung thatremain in
the pond uatil Targe enouph for distnibeson. A
size of 122 inches (2550 me) s ussally
reached. Harvesting is by seining schools of
sl fingesings, trapping as the schools
break up, or by draininge the pond. The brood
stock s then returnad to the summer finlding
pond and maintained on forage fish uatii the
NN SPaw g seasen.

i this system there is oo control vves stock-
ing density of smadl fish eveept by regulating
the numbers of spawning Hish. Predation by
adulis on the young often is aomajor factor in
vield of voung bass. Becanse ofthese anid vither
cisons, the practice ol collecting schionls af
smadl bass, at sowe sty aiter they vise from
the pest. Tor transter oa specially peepired
rearing pond was developed in the fivst thisd of
this century and became populur. Although
varving somes hatdepending vpon the speices
and whether or oot the schools o ey breck up
soon afrer leavinge the nest, the fry pranesler
sestem follows the concept - Tustrated i
Figure 2.

Uinder this systenn, the bass culuaost can

300 -320 days 40 - 65 days
Brood Stock |———| Spawning- |——=-Fingerling Bass
Holding Rearing Pond -2 inches for
{Forage (Zooplankton & Distribution
minnows) insecis)

Brood fish returned
to holding pond by
eqrly summer

Fig. 1. Spawning-rearing pond system of bass propagation,
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315 days 50 days 14-28 days ‘

Brood Stock —_—— Spawning —_— Rearing |
Holding Pond Pond Pond

£.5 inch Firgurlings

(Fproge (Zooplankton) (Zooplanklon &

minnows) | insects) }

Brood fish returned

(Insects)

1o holding pond by o .
early summer o ,i,
= I SR
40-60 days
Rearing . DiSFl'lbuf;‘u:‘)
Pond ———==| o 'CC‘D)I\ ngG
3-4 inch Fingerlings { wQlors

Fig, 2. Fry transfer system of bass propagation,

directly control the density of small lish to be
reared Dy estimating the number stocked per
acre. Phis is done visually by counting @
siomple into a container. Stmilar containers
receive uncounted {ish untl the unhnown
compares in appearance to the counted
standard, Weight or volume-based estimates

can be obrained by counting the number off

small ish in o weighed or velumetrically
measured sample. Fhe number-weight or
panher-volume relationship is then used o
caleulate the quantity of Iry needed for the
vearing pond being stocked. I property
applied, any of these rechniques should
enitble the bass culturist to know within & 10
pereent the number of fry stocked. The
miethod ol estimating small bass is somewhat
a matter of choiee, although T believe tha
visal comparison stresses the fish less than
other methods when bass Y+ *5in (10-20 num)
are involved.

In the ey veansler method for favgemouth
bass culture, one or more spawning ponds are
selected and prepared for stoeking the spawn-
ing lish. As water tenperatures rise to the
07087 (17722070 range in the spring a
close wateh is kept on the broad stock holding
pond. When the male fish begin preparing
nesting sites ic s time to il the spawning
pond. I filamentous algae or submerged

_—

rooted weeds are oo problem a pretloading
treatment with simazine at o rate vi 10
pottids oF SO pereent aetive siinazine ror acic
(1.2 Ko per B minimizes Later weed prob
lems (now 190700 N pertad of T-To i
between treating aind stoching offsers any sude
cllects o the weed preatment o the Ol erop,

About the time water warms to o3 °F
(RO with some stabuity, spas sy can be
eapected. When the fiest eges are soted, the
holding pond can be drinned and by broad
fish stocked. A rate af S0 1o TN brood sk
peracre (9247 per s generadly et wish
the number stocked betng goveraca by i
size of the adult tish, their pust history ot
fecundity, the pumber ol Iy necded. the
number of brood sl oo hand, aeed other
Factors. Best use ol the brood sk is wbtained
i more made Ash ave stocked than femades, A
ritio of 2 to Lor o Lis reconumended, based
on the work of Bishop (1908), From 5,000 10
25000 try per spawn van be oeapecied. A
Temale may spanen Trom one to five tises over
the 6-8 week spawming seasoi, Alhoueh as
Brany as SOO000 ey per aere (1235000 per
o bane been Grben frosn o spavitan paoad,
the wveries s dess than halt s awinoer,
Factors affecting the production of v, and
the extent that they can be captoved for i
fer o a reaving pond, incinde weather conili-
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tions, water quality, food supply. condition of
the brood stock, weed problems, discase,
turbidity of the water, and habits ot the
specics involved, operating singly and in com-
bination.

Fry can be captured for transter anytime
after they are free-swimming. Use ol a
trapping device (retainer) permits capture of
snzallmouth or spotted bass fry, which do not
reanatin in a sehool alter rising from the nest.
Basically the retainer is o evlinder, about 0
inches (76 cm) in diameter and Jo-48 inches
©1-122 em) tall, made with a frame ol light
metal covered with fine-mesh cloth. This
cylinder is placed over the nesting site,
usually located on a pile of gravel, after the
egps hateh bt belore the sac fry become free-
swimming. Alter they swim up, they may be
caplured with a dip net or fine mesh {ry net
for stocking in a rearing pond. A retainer can
e used (o aid in capture of Targemouth bass
fry. but it is not needed as young of this
species remain in a compact school until they
reach 0.5-1.0 inch (12-25 mm). Largemouth
bass Ty are taken with cither a one-man nel
operated from a boat ora longer net fished by
a two-man crew wading the shatlow spawning
pond,

Another effective method of capturing 1,
i hy teapping. Under certain conditions the
small bass migrate to the margin of the pond
and swim paraliel to the shove: when they do
this a suitably designed trap is highly effective
in taking fish. Another situation suitable for
trapping can sometimes be created by ad-
mitting [resh or food laden water from
adjacent pond with traps being set (o inter-
cept the smali bass attracted to the curreat of
inflowing water. Artificial light with and
without the fresh water current can also be
helptur in trapping.

Preparation of the reaving pond com-
menees aboul the time the Tiest eggs ave de:
posited in the spawning pond or shortly after-
wards. 15 weeds are likely o be a problem, a
preflooding treatment similar (o that deserib-
seribed tor the spawning pond can be
applicd. Speed ol the foadd chain development
is dependent on water temperature. The size
ol the bass, fry being transferred also influ-
ences the time required for an adequate food
supply to devetop. ‘

The rearing pond is filled with water 10 1o
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20 days before the V- tain (0-18 mm) fry are
to be stocked. Fertilization, o develop an
abundant zooplankton culture, usually in-
cludes one or more applications ol organic or
organic-inurganic combinations, proved to be
elfective in o given pond systenn, For the
Bateliery at- Marion, Alabama, o vvegrass
planting in the fall, which iy adlowed 1o pro-
duce about 2,000-2,500 pounds of wroen
matter per acre (22:40-2088 kg per hi) betore
being Mooded, is the most cltective technigue,
One 1o Y applications ol inoreanic 8-8-0-ata
rate ol 100 pounds per acve (112 ky per ha
per application with appheations at weekly
intervals may be used to supplement the rye-
griss. Inorganic tertifizer is added atler the
ryegrass has partially decayed following
flooding ol the rearing pond.

Rearing ponds Tor production of 1.5-2.0

Sineh (38-51 mm) bass are stocked ata rate off

from 40,000 to 80,000 frv per acre (99.000-
195,000 per ha). After stocking, o perind ol 2
to b weeks iy needed for e small bass o
reach distributable size. During this tinee. the
rearing pond is tertilized onee or twice mose
and weeds are controlled so that they do not
interfere with harvesting. With experience in
working with a given pond systeni the
manager can schedule delivery of aloi of fish
as soon as the rearing pond is stocked.
Recovery of 75-80 pereent of the small bass
stocked is about average.

Harvesting should begin as soon as the
small bass grow to a size ol 1.8 inches (8
mm). I growth ceases or amarked difterence
in length is apparent before this size is
reachued, overstocking has occurved, Waneor-
rected, overstocking results in high fosses of
the stocked trey. Prompt removal o part ot all
of the lish to a food-rich pond is the corrective
measure. No more than 7 days time should
clapse between the time i distributable size is
reached amd the final harvest of o given ot
Further delay penerally resulis in i progres
sively lower survival pereentage ol the stocked
Pry. Survival of 10 pereent or dess has resulted
from a defay of 3 weeks. Harnvesting i be
done by trapping, scining, or draining the
ponc. An effective technique at some hatch-
eries is 1o use traps as long as they are tiking
fish in gquantity, then to complete the harvest

- by draining the ponds as rapidly as circum-

stances permit,
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Small bass fingerlings ave hardy and
present no unusual harvesting problems
under normal coaditions. After being cap-
turcd they are cleancd of extrincous animal
and plant forms, graded, sampled for estab-
lishing a number-weight relationship, and
treated Tor discase il necessary. Distribution

is usually carricd out within 45 hours of

harvest to minimize cannibalism during the
holding period. While Tood intake of this size
bass Hingerling is high, 2-inch bass can with-
stand starvation for 7-14 days without mar-
tality untess other stresses such as discase
organisims are present.

Distribution of fingerlings is customarily
by tank truck. Acration is provided by bottied
oxygeen, cleetrie agitation, water circulation,
or various combinations. Fish at densities up
1o 1.5-2.0 pounds to cach gallon of tank capa-
city (180-240 grams per liter) can be o(rans-
ported S-10 hours without harmibul stress.
Because of the Tow stocking rate per acre for
receiving waters, it is seldom necessary o
haul bass fingerlings at maximum densitios,

1" bass longer than 2 inches are desired,
fingenings from the 1.5-2.0 ineh rearing pond
are stocked inother rearing ponds at a rate of
10,000-12,000 fingerlings per acre (24,700-
29.600 per ha). These rearing ponds are ferul-
ized also, but an eflort is made to develop a
bloom ol phytophinkton which is caten by im-
mature inseets, mainly midges. Growth from
asize ol 2 inches (S mm) o 3-v inches (To-
102 mim) is usually done on an inseet dict.

Research has not indicated that the use of

forage minnows as food for larger bass linger-
lings is o predictable approach o achieving
high returns,

In rearing ponds tor the production of 1.5-
2.0 (38-51 mum) or 3.0-400 inch (70-102 mun)
bass. scine sampling and visual observation
are [requently used to check on size variation
and growth., It7a size group develops that can
watow (e smaber bass, the pond should be
deained and the farge Oish prdded (o preveat
losses by cannibadism. Hample food s pres-
cent and unitorm size fish used in stocking,
size dilference should not B¢ a problem,

For rearing largemouth bass toasize of 31
inches (76-102 mum) total length, a period of
40 to 60 days is needed at an average water
temperature of 25:28°C. Higher temperatures
should speed growth; lower ones, especially

BLACK BASS BIOLOGY AND MANAGEMENT

below (0871 Q20701 will make Tor slower
growth. Sinee the rearing pomds for 34 indh
0102 pum) bass e i prodaction fwo to
three times fonger than for 2-inch hinss, mnore
managenient is needed, Three to 3 applica-
tions of fertlver ave wpplicd ot 7- 10 day mrer-
vals, Weedsowhich mirertere with havvesting
and tood production. are congvolled with
appropeiate chemical trearent, Sampiiag by
seiming every 1012 dias enables the bass cal-
turist e detect sive dillforences which can lead
to fosses. As i rearing seasdier bass, appreci
able dillerence insize berveen the Lieest and
sivadlest bass i pord reguires drany,

prading, and restockiny s fresh ponds with
ish of unitorin size Clopad Fedyy, '

Harvesting bass 3= dnches totad lenpils
usually is done by drdning dic rearing pond
although trapping may be wusedy pacicuba s
i weeds are o probleni Doting s suamer,
Narvesting in the carly mormng hoars s
atfset the eltect of high midday amd awtrneon
teiperaiures. This stec bass s hardy and
handies wells Nooparticaier problems hase
Been experieneed o buevesting and distribue
thons A Tadive densiny o 1220 pounsds ol
Nish to the wallon (1802250 0 per 1ol disribue
fon tank capacity b been ased for aips oy
O-12 hours duration.

The toregomy sysienis ol bass ¢denre hane
been toilowed with miner adaptations Ty
hatcheries for many vears, Research fras on-
abled improvementin toniiieation, weed vons
tral, rate of stocking spawning fsh ad Gy,
discase control, and imanaeement tochinnate
cannibadism. Despite inprovements, hiow-
ever, limitations of food suppive weather,
characterisiies ol e spectes, pond vartativn,
and other Lrctors cemaine to it the vield
which iv possible at o given hacaery. These
influeences in bass culiure fnject uneertain-
tics which are faching n more coatrolied
systems of fish culture.

"ol

The “lntensive™ Systena

Foo overcome the dmtatieons ot the
spawning-resting potcd amd v iranster s
fens ol Dass cultare, b ohave devised and

tested svstem Labelad intensioe™ Tor winn
al a betrer terme Under this system Dass e
fed artificial tood i citner ponds or racew oy
to whatever size mauagement of a particular
water reguires. Work cn the syste began in
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1955 at the Nuational Fish Hatehery at
Marion, Alabama and continued for two
decadues in an etfort to advance bass culture
toward the goal of controlled culture already
achicved by trout and salmon culturists.

Basic 1o the system, diagramed in Figure 3,
is an adequate ration, The most suitable one
is Oregon Moist Peliet (OMP) (Hublou 1963).
This feed meets the needs of Targemouth bass
under pond conditions from a size of 2 inches
to old age. Brood fish have been maintained
an OMDP through the seventh spawning
season withow! abserved abnormajities. Suc-
cessful spawning oceurred at 7 vears ol age.
OMP has not been suceesstully used as a
starting vation for fry as yet because ol in-
ability to prepare a particle small cnough for
the first feed ol this size.

AN stapes ol the intensive culture system
have been tested for rearing largemouth bass
under conditions at the Marion, Alabama,
hatehery exeept for training ithe postlarvae (o
take artificial tood. Even with this stage,
some speeess was demonstrated inoorecent
vears. I 1973, pcrccn( of the fry started
were rearcd to o size of 228 per pound (490
per kg) in an cight-foot rearing trough on
diet of zooplankton and OMP. fn 1974, 21
pereent of 90,000 fry started in a rearing tank
were grown fo averige size ol 2240 mnn duoring
21-day feeding period. First food was zoo-
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Fig. 3. Intensive system of bass propagation.
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plankton with ground fish being olfered o
days later. Zooplankton was (hen discon-
tinued afler one week and drey trout Jeed
added. A the termination of the trviad, the
bass were ready for cither @ moist or dey diet
as they were aceepting artiticial feed readily.
f a similae etal ina trough, 3 percent ont of
1.3.300 started learned o Teed. Tength ol the
feeding trial was 28 days, Aithough lidde
voscareh dealing with avtificial teeding ol fiy
has been published, Robertson (1472)
reported that both davge and smalimouth
fineerlings were reaved onartificial deed in
Michigan, and Beendan (192D fed wild
covplankion o smallmouth by o conerete
Ginks rearing them ooan fry"
stage.

“advaneed

In the southern hall of the United States,
growing 1 (0 2 in (25-30 mm} bass fingerfings
in ponds on natural food iy probably more
practical. A period of 3-bweeks i reguired
and, where suitable rearving ponds are avail-
able, use of the fryv-transfer system s
relatively trouble Trees As soon s thie voung
fry reach w cannibadistic size, Towever, and
require Large Tood oraanismes, hich suevival,
rapid prowth, and high Hish density dictate o
controlled environment and an artilicial dict,

The intensive system ol enlaere is deseribed
by Snow (1973, Fhe basic wystemis as fol-
Tows. Adult Tish are maintained between
spawning seisons o OMP or other suitable
production ration. Fen days betore spawaing
is expected the fish are piven a treatment for
external parasites {25 ppo formalin as pond
freatment) and  placed on medicated feed
{Snicszko and Bullock 1962). sSmall carthien
ponds 0.1 acre Q.04 had in size ave cquipped
with nvlon felt spavnise mats (Chastain ol
Snow 1905) and given o preflooding treat-
ment of sinzine at a vate of 10 pounds per
acre (11,2 kg per hay (Snow 1967), Al
spawning time or shortly thereatter, brood
fish are placed in freshly lled spawning
ponds at a rate ol S00 10 2,000 brood lish per
acre (12350940 per i) A ratio ol T male o
2 females seems to be about optimuon m this
svstem.

Spawning is eapected within 72 hours if
water temperaturce is Gvorable and Hsh are
ripe. Mads bearing cpgs are veinoved daily
and replaced with clean ones. Bgps are
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separated Trom the mats, cleaned, and placed
in o Heath Vertical Incubator Tor hatehing.
Cuollection is seheduled so that the eges hateh
within 2 hours after being placed in the
incubator, The second day after hatehing the
fry are cleancd, their sumber estimated, and
transterred to a holding trough or basket.
Spawning continues for o period ol 0-8
weeks. During this time multiple spawning by
both mates and females is common, An aver-
ape ol 2 spawns per female stocked i con-
siddered to be satislactory, Up 1o 30,000 cpes

per spawn are deposited with anaverage of

15.000-20.000 being expected (Snow 19714)
Prom mature brood fish. Best quality cups are
those collected during the st hall ol the
spawning period: the Tater the spawning, the
poorer the lartehing pereentage. Collections
are discontinued when' the hateh falls below
30 pereent. When the eggs are taken or
on cnumeration of Ury atter hatching,
disposition ol a ot can be seheduled. This in-
volves the preparation of o rearing pond, o
rearing tank, or shipment (o another
Natehery for rearing, ALa emperature rangee
of 60-73" 1 (19-237C). the yolk-sac absorption
stage lasts 3-8 days, which can be lengthened
by lowering the water temperature. A holding
period of 9-10 days was noted when water
temperature was 63-04°F (17-18°C). For
Frgemouth bass it is infeasible to fower the
halding temperature below 607F (15.67C) as
the embryos develop very stowly this tem-
perature amd may die without reaching the
feedingstage (Strawn 1901, Huteheson 1972),
Numerical determination can readily be
made any time during the yolk-sac absorption
stage using a number-volume relationship

(McLeod 1972). Also shipment to other

focations can be made during this time.
When the bass Tarvae swim up from their
resting position they are ready for food and
probably should make the transition to
oviside enerpy sourees within 240 hours (Toets
1900,

A switup fryoor postlarvac, the young
Parss can be tratned o ke artiticial Tood ina
pearing tank or can be stocked in carthen
vearing ponds for growth 1o a size ol 1.u-2.0
in (90-30 i) on natural foad, T grown on
natueal Toad. they can be trained later to
aveept artificial foad but belore a cannibalis-
tie size is reached. 11 the young are veared in a
tank-raceway lacility, training to neeept the

BLACK BASS BIOLOGY AND MANAGEMENT

artihivial ration takes place oy soon as the
voung Nish reach asize Tarpe ciough (o sw al-
Tow thie artiticial Tood, This was at the end of
the second week of Teeding inomy 1974
feeding frials,

A period of -1 days s needed o changee
(he feeding habits v nateral o artticial
food. Oree the voitng bass are setted o i
feeding rottine and ave groving rapidly. littde
frouble is cncountered rose cannthalinm or
st ation, the o main cases ol less under
conditions of (e evperimentad wark canvied
out at Marvion, Waler femperatures of
TTON0CE (28300 Cy Tacilitates training o
aoecept artiticial tood s within this tanue.
digestion iy rapd and hunger e the
voung fish toaceept ennaiurad foed mere
readily.

Procedures Tor reaving black basses in
pomds on arificial food fune been docn-
nrented in the fiveratore thanton 19310 Snoa
1969; Snow and Manaell 1970, Stow 19710y,
Altiioueh fess well studivd, vaceway i
also appears feasibie (Nebaon aads Bewher
fard,

Althoueh QM Has proved 1o be the best
production ration in the Tavied stdy ol i
ferent rations at Marien. other feeds were
used sticeessully and can be substituted if
OMUP i unavailable, Ooe of the cariiest
(Snow 1963 was eround rozen Tish, When
s diet was fed daring die e few davs andd
gradually repliced with pelleted rom feed,
G070 pereent of the tingertings started were
trained 1o Leke somixtare o 80 pereent diy
feed and 20 pereent Jish, fish
restthied i thiwmine deficicney, which wi
climinated by adding cround beeb Tiver an &
rate of 10 pereent to ihe dict

peed cost e be redieed By usang OME? as
a training ration amd then changing to Noats
ine trout feed as soon s ihe biss are lrpe
coneh to swallow the smadiest avaalable
Moating pellet. B the ishare ted terihinly no
fronble v oeavpected o canmbahen,
Groweh throueh dhie sovenih veas ol e s
Been ohserved on e Gt of OMEP widi
el (LY o peller being used tod all
adudt fish The Tarpest Gsh i dhe artiteraliy
feed Tots were i the 28 poand ob 36Tt k)
pange. Feed intake declined durmyg the
secand and Ler vears reselting in i siower
rate of growth,

The largemouth bass converts artificid

[se of raw
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lood about as well as other species which have
been fed this way. [n ponds, we have mea-
sured a conversion of 1.3-1.7 rearing 7-inch
~(17.6 em) fingerlings on OMP. A change to
floating trout feed after growth to § inchey
(12,7 em) reduced this ligure to 1.18-1.25,
When the ground frozen fish, liver, and trout
feed mixture was used, @ conversion of
2.5:3.7 was measured. Beyvond a size ol 8
inches (21,5 ¢m) conversion s higher, al-
though small-scale eaperimentation indicated
afigure of 3.1 for OMP and one of 3.5 lor dry
trout pellets the second prowing season (Snow
19049,

Lavgemouth bass readily made the (ransi-
tion Trom artilicial to natural food in limited
experiments veporied by Snow (1908). Rapid
growth occurred alter the transition, indicat-
ing that the change took place in a short
periad of time.

I experiments reaving larger sizes ol
largemouth bass fingerlings at the Marvion,
Alabama, National Fish Hatchery, more than
150,000 fisk weiphing 20,000 pounds (9,070
k) were reared and disteibuted for ficld
testing. Handling and hauling bass 6 inches
(8. eny) and Lrper poses problems not en-
countered in distributing smaller {ish. To
minimize the stress of handling and hauling,
we found it desirabie to provide terramycein-
medicated feed for 7-10 days before
harvesting. As our fish were in carthen
rearing ponds, provision for a weed-lree pond
was neeessary ta permit ready capture of the
stock. Feeding was suspended 24 hours
betore harvest. On the day of removal,
1.5-2.0 leet (45.7-61.0 cm) of water was
drained from the pond and a S0-foot (15.2 m)
Vi-inch (LY mm) mesh nylon drag seine
having a 6 x o-Toot (1.83 x 1.83 m) bap was
used to reduce the density of fish, The rest of
the water was then drained so that the re-
maining fish could be captured in the pond
calch basin, The fish were placed in 100-
pound (4340 kg) burlap feed bags to prevent
Jumping, S0 fish per bagp. A water cushion
was maintained when moving the fish from
the pond to the holding tank, Sorting was
avoided unless ueeessary. During handling,
the fish were Kept in water while being
counted, sorted, or” weighed, and care to
avoid skin breaks and abrasions were taken
cach time the fish were handled.

RNY|

Conventional distribution cquipment wis
used for the short ieips involved in o disti-
bution. The Tongest wip involved 1 hours
and the shortest § hours. The heaviest
loading was 2 pounds of fish per gadlon (240 ¢
per ) of tank capacity. The ish hauled well at
this and Tower vates abthongh Liter survival
was notdetermined. During the course of the
ten-vear investigation ol rearing Lirge bass
Fingerlings, oceasional Tosses ol 6-8 inch
(15-20 cm) bass were reported afier stocking
and were attributed to handling injury during
harvesting and inventory or 1o the stress of
distribution.

Bass Hatchery Design

The design of o hatehery suitable for cul-
turing bass under eaxtensive conditions is
lustrated in Fipure 4 The basie production
unit s an carthen pond ol about T acre (0.4
hectare) sarlace arca. A rectamgular shape is
preferred with o ratio of fength toowidih vaey-
ing from 2o T o4 to LA minimum depth of
2.5 Teet (70 cnd at dhe shallow end should
sfope uniformly 1o ane of 5.5.5.0 feot
(1402202 cm) ad the deep end. Fuarthien dikes
have 12-14 oo (367027 ) tops with o
stope of 2550 to 1 depending on the soil
type. An outlet soructure (Fipure S, ocated
at the deep end ol the pond, is o vaduable aid
i harvesting the fish evop and dewatering the
pand. Foruse in bass cubture, the lomg axis of
the pond should be at right angles o the
direction ol the prevailing winds, The water
supply, Trom wells spring, or reservoir, s
piped inta the pond at both the deep and
shallow end when possibie,

Quality of the water is important.
Chemienl characteristies desired include an
axyvgen conceentration ol 6 ppmeoor more,
carbon dioxide Tevels of 1O ppmor dess, total
hardness due o caleium and  magnesium
60- 180 ppm ad CaCO3, and a pll of 6.5-8.5,
Presence of invertebrate e in the water is
not undesivable and may even be an asset,
Vertebrate lites especnitly Lishes, can pose
management problems, The quantity of
water should enable o pond o be filted in
72-90 hours. A drainage system should
permil emptving the pond ol water in J48.72
hours, o bass culture, o shorter draining
time will be of value.

Aveangement ol the pond units for the
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most cconomical construction,  considering
existing land topography and the later
reqquirements ol management, may result ina
layout such as Figure 4. The number ol units
is poverned by the size ol the production
requivement atthough, as a general rule,
production costs per acre decline as the
number ol production units inerease. Pro-
duction units can be lavger or smaller than 1
acre but the larger the unit, the more
unmanageable it becomes. As size decreases,
the cost of construction and the amount of
labor (o manage the pond decreases, but not
in proportion to the decrease in surface area,
Yield per acre is usually higher in small
pondds than in lavger ones because ol the
greater case of applying imanagement tech-
niques. the preater proportion of shoreline to
apen wider area, and other mtluences.,

To facilitate operation of the production
units. a service building and a fish holding
facitity are needed. Up to 100 acres (0.8 ha)
can be served by cach of these facilities
provided thut lloor space is increased
proportionate (o production area increasc.

A design which appears to have eacellent
possibilities for the intensive culture of
jargemouth bass is one preseotly under
consideration for construction in the State of
Michigan. Fiwure b iltustrates the basice
concept o w faciiity usable for the inensive
culture of any warm-water species. Although
rescarch has already demostrated that
largemouth bass can be intensively cultured
through all stages of development, such a
hatchery has not yet been built and (ested
with a production requirement.

Although the systems outlined in this
discussion have been speditically developed
for culturing the largemouth bass, it iy
believed that all 6 species ol centraechid
Dasses could be cultured by ghem with only
minor moditications, More is hnown about
the hatchery culture of Bargemouth and
smallmouth species than the others, Pish
culturists have demonstrated that either of
these species can be successtully produced in
the same hatehery at- comparable rates ol
production,
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Fig 6. (Facing page) Conceptional design of a
patchery being considered by the State of
_Michigan. It would be used to rear black bass
and other warm-water species of pame fishes
under the intensive system,

Although dilferences in behavior arve veacdily
apparent. modifications in technique can
compensate for the differences within the
~basic coneepls illustrated.,

As an example, the farpemouth bass s

attracted o ibroas nylon felt material and by

choice will deposit eges o a site equipped
with the material, Smallmouth bass, on the
other hand, are attracted 1o gravel spawning
sites, ‘1L HL Tostee (peesonal communication)
designed @ spawning box containing gravel
which could function in smallmouth bass
spawning just as the nylon felt spawning mal
does in larpemouth spawning. Doubtless,
development of mass propagation methods
for Suwannee, (AL norins) Guadalupe (M.
treculi), or redeye bass would disclose the
need to make a similar modilication (o the
hasic systems, In canjunction with o
tnonomic study, Ramsey and Smitherman
(1972) rearcd small numbers of smallmouth
hass, northern and southern spotted bass,
Suwannee bass, and redeye bass with the fry
transler system. Although their work did not
require mass production of the young of these
species, the system funetioned to produce the
st animals needed. Such eaperience sug-
posis that onlv minor modilications to the
vuttined systems would enable the basy
calturist suceessindly to mass-nroduce any ol
the centrarehid basses,

Application of existing knowledye of black
hass culture by competent, well-trained lish
culturists. who are provided with an
adeguately designed hatehery plant, should
ctable fishery management biologists respon-
sible for maintaining and improving fishing
for black basses to have an adeguate stocking
Toul for use where needed. T this way the
potential of & most saduable group of sport
fishes can be more Tully realized.

Summanry

Hatehery propagation of the centrarchid
hasses has been concerned mainly with the
Tacgemouth and to a lesser extent with the
smallmouth bass. The fimited experience

~
n
n

reported Tor the other S species supgests thi
the methods used in lavgemounth and
smallmouth eafture arve acaptable to these as
well, '

The most practical method ol mass
producing bass Nogerlings up toa total
fength ol < inches G em) st stock sl
bass ol an appropriate size into prepared
fearing ponds at a density poverned by the
size being veared.

Fry can be produced i spawning powd
wnder the care o the pavent tish or obtained
by use of a specialized technique controbled
by the ish culturist,

Bevond a size ol Y inches, artilicial feeding
i cither a pond or raceway covironmen
seems more teasibie for production of targe
pumbers of fish. Aldhaugh elficioney ol foad
supplies declines bevond  size on™ 8 inches
{20.3 cm). it is technically possible o rear
Largemouth bass to adutt size i necd exists,

Growth and maintenanee ol hatehery
broud stock is contmonly done with a dorage
Nsh vation, probably is the best approach for
most hateheries. Howeves, there are advan-
tages o using an artiticial feed which could
make this procedure worthwhile in many
situations, '

Additional rescarch appears to be needed
in the intensive culture ol largemauth bass (o
inerease suecess in feeding the smallest size
iry astilicially, Study of methods Tor rearing
adult bass in Lrge numbers on artilicial Tood
also iy necded. 1 a need Tor mass culturing
the species of basses other thun Lirgemouth
and smallmeuth develops, it will be necessary
twoverily the assamption that the present
systems e eflective in culturing them,

With these exceplions, it appears that
existing hatchery technology has the capa-
bility to meet any reasonable demand for
black bass ol any size, provided  that
facilities, Tunds, amd manpower are made
available,
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