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FARM FISH POND PRODUCTION
AS INFLUENCED BY CLIMATIC CORDITIONS

INTRODUCTION

Thousends of aores of new water ers being added to our inland
water resource by construction of farm ponds, Farmers and aﬁots‘}m«x
all over the United States are benefiting materially by the addition
of & farm pond to their property, Water emaem&ian is currently
importent to farm production, and will play & leading role in the
productivity of a farm or ranch in fubture years, An adequete farm
pond is a reservoir for stoek water, means for irrigetion, safeguard
for fire protection, source of fish food, plasce far relazation and
recreation, and an excellent habitat for farm gams,

Prior to 1935 farmm pond construction in the United States was
negligible, From 1935 to 1948 epproximetely 1,108,400 farm pémda
were congtructed in the United States under supervision of the Soil
Conservation Servics (78, p. 295), Many other small fam ponds
were oongtructed by individual farmers or by groups of farmers,
This figure is about one hundred times as many ponds as were von-
struoted during the entire two pﬁecs‘ding centuries. By Jenvary,
1952, the Fish end Wildlife Service estimeted that there would be
approximately 1,666,000 farm snd ranch ponds in operstion (22, p. 239).
The exact number of farm ponds recemtly congtructed in Oregon is
not known, Conservative sstimates by several specialists at Oregon
State Gollege working with farm ponds indicate that there are at

least eight thousand farm ponds in Oregon,
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The reeson for this large-scals construction of farm ponds is
apperent, Our solls were being wested sway st an unbelievable rate,
and it was quite obvious to sonservationists that various soil
congservation measures had to be taken, The sonstruction of & farm
pond is & good soil conservation measure, and through the efforts
of several sgencies the farmm pond progrem materialised.

The United States Department of Agriculture initiated a program
wherein farmers would be reimbursed proporticnal smownts of the
initial cost for the construction of mm pcmdﬁ on theiy land i
the pond wes constructed under the supervision of the Soil Conw
servation Service, The Production and Marketing Administration,
formerly the Agriculturel Adjustment Administration, s the agenoy
thet aids Parmers end stoclmen in their pond construction progrems,
This agenoy, plus the Fish and Wildlife Service and State
Conservation agensiss, have shared the responsibility of the resent
farm pond program,

This progrem started in the southeastern and midwestern states,
end has now gpread to the Pasific Coest Stetes. The oonstruotion
of these new impoundments provides a new habitat of thousends of
acres for fish production that formerly did not exist, By 1949,

- 529,500 acres of new water area were added to our natural waters
by the congtruction of these farm pomds (78, p. 295), With the
caming of ‘this large-secale construotion of farm ponds, research
hag been initiated in various sections of the country te find
sultable fish for farm pond life, The Fish end Wildlife Service,



State Game end Fish Commissions, and experimental stations have
done much to provide farmers with guiteble spasies of fish for fam
pond production,

Most of the farm pond research has been started after 1940 as
before then there was no great demend for fish suitable for pond
life, The majority of research has been conducted in the south~
eastern and midwestern stetes, Importent studies have ealeo been
conduoted in Michigan, Texes, end some Atlantie Cosst Stmbes,

The farm fish pond i1z indeed a miorocosm, Here a continuous
11fe oyole is in effest with the desired end product being harvested
on a sustained yield basis, The preferred figh are the largemouth

black bess, Micropterus salmoides (lacepeds), and the bluegill,

Lepomis maorochirus (Refineaque), This study deals almost

exolusively with the two speoles mentioned, Trout production will
be briefly discussed,

Growth rates » produstion of fish pounds per acre of surface
water, am! olimatic conditions shall be used as oriteria to evaluate
the success of the bluegill and bass stooking combination in verious
states, Oregon, because of wide olimatic veriances, is divided into
areas for more effiaiénﬁ analysis, - |

A farm pond gquestionnaire wes sent to a conservation agency in
‘each state requesting informetiom aoﬁmrning fish stocking péliciu
for farm ponds in the state., A one hundred per cent return of the
questiomaire faailitﬁ‘baa eomplete enalysis of information from

each state,




Figure I, A small farm fish pond in Benton County, Oregon.
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A scale analysis to determine the body~soale relationship of
sixty-five largemouth black bess scales and m hundred end sixty
bluegill socales was made poesible by excellent facilities msde
evailable by the Oregon State Game Commission st their office at
Camp Adair, The length-age relationship of bess and bluegill wae
ealoulated, and is shown in Tebles 6 and 74 Baok-ealoulations of
the @g& of bluegill and bass at ammuli formatione were uged to
sstimate the rate of growth of both species, Additionsl bass growth
ruta" information from Oregon was obbtained from Beoker (7) and
Hermann (37), and is inoluded in Tables 12 and 14,




¥ETHODS OF DATA AWALYSIS

Parm Pond Questiommeire Evaluation

In August, 1955, a onme-page quesiiomnaire vwas, sent to the
conservetion agency in each stste responsible for fare fish pond
recormendations, A sswmple guestliomairs iz shown on page 89
of the appendix, Information from each state ls oompiled iIn Tables
3, 18, end 19, To fecilitats comparisons betwasn Table 15 and
Tables 18 and 19, the states are arrenged im i&mtiéal order from

highest to lowest snmal tgﬁg}srﬁ“mr%'

Climatoloricel Pata

Climatological data were obbteined from two of the best sveile
able scurces (90, pp. 673 91) {89, pp. 685-1209), These date for
ench stete sppear in Tsbles 15 of the eppendix, Tebles 16 and 17
of the sppendix include olimetolopical date for the State of Oregon.

The amount of smmmer end winber precipitatiom and the dureticn
of the frost-frec period for each state were compiled frow “Climste
and Hen® (89, p. 6856-1902), The emmmal tempersture of each state
was obbained from “"Climatolegicsl Data of the United States by
Bections™ (50, ppe 57}« The summer end wintor ‘temperstures for
each stete were caloulsted from the seme source,

The winter temperature is sn average temperature for the three
winter months of Devsmber, January, and Februmry, while the summer
tempersture was caloulated from the months of Junme, July, and



August, Oregon is divided into four climatic aress in Table 16
of the appendix, Data used to complete this table were cbtained
from “"Climatological Data of the United States by Sections™
»(91, Pe 4893 92, vol, 6). Table 17 is composed of temperature
conditions for Oregon fyom 1950 to 1966, including date from the
Willamette Valley and the Oregon Coamt,

Seale Analysis

A11 bass and bluegill scales were cleansd with "olorex,” and
. temporerily mounted betwsen slides, BSoales wers then projected
by an Eberbsch Scale projector at the Oregon State Gsme Commission
office at Cemp Adair, The scale radius and length 8t each annulus
was recorded with a magnifieation of 90K,

The Lee method of body-scale ml#timhip to caloulate
regression of body length to secale length was used to determine
the regression line for both bass and bluegil) (47, p. 121),
Back-caloulations of figh lengths at smmuli formation were
aceomplished by the formuls recommended by Lagler (47, p. 125).



31::81 (:: a)’ Ja
Wheres
Ly = length of fish at any annulus
8y = hggﬁh m; soale at eny corresponding anmulus
Ly = length of fish at capture |

85 = length of seale (center of Poous to scale margin)
at capture

8 = & constant, debermined previously (Y intercept
of regresgion line)

The "a" oonsteant for largemouth black baass and blwgili was
caloulated to be ome inch and eipght-tenths of an inch, respectively.
All bass and bluegill sceles were collected during the spring,

sumer, and fall of 1955,



LIFE HISTORIES OF BASS AND BLUBGILL

To mansge & species properly, a thorough understending of
the life history of that particuler spscies must be kmown, This
knowledge also helps the biologlst evaluate ecological fastors of
importance which affeot the fish in their nstural enviromment,

Hebits and Reguirements of Lergemouth Slaok Bass

Largemouth black bass were originally found east of the Rocky
Hounbeing from Southern Canade to Floride and Mexioco, Mr, Gideon
Steiner of Salem (48, p. 83), in 1883, wes the Pirst man to introduce
bage into Oregon waters, He cbtained largemouth black bass from
the Mewsee River, Ohie, and plented them in the Willsmette River
near Salem, The largest releass of bass on record for Oregon was
made in the Willamette River near Salem in 1802 (48, p. 88), Five
hundred yeerling fish were released here in July of that year by
‘the United States Fish 6miasion; ' v

Spewning temperatures vary with geographic distribution, In
northern states bass spawn around 639 F,, and st approximately
700 F, in meny southern states (82, p. 298). SBurber (73, p« 3)
found that nest building ocours at 600 F,, and spewning at 629 to
640 F, A single female may spswn more than once each year, The
incubation period is two to Pfive deys, depending upen the water
temperature,

The spawning sesson usually extends over a two-week pericd.



The male fans the eggs while guarding the neste If the waber
temperature drops below 55° F, the male deserts the neet, and
the egps are subsequently destroyed by 81lting which smothers
the eges,

The eggs require & relatively long pericd of time to develop
within the ovary, The ovary first begina to swell in Svpmw,
and eggs are distinguishable in Ootober, The egzs econtinue to
develop all winter, and spewning ocours during March, April, ¥ay,
June, or July, depending upon the geographic location,

Redds are dug in water six inches to six feet in &epth, and
are usually two 4o three fest :tn diemeter, Basa are capable of
spawning on almost any hard gurface oy hard objeet in the water,
The average female may deposit from 5,000 to 10,000 eggs, Large-
mouth blasck bass never spawn at less than ten months of age or less
then five to six ounces in weight (80, ps 4), Adult bess must
have food fishes to eat during the spewning months, and will not
successfully spewn in overcrowded ponds beceuss the young will
eat the eggs, |

Lydell (54;, Pe 50) found that young bass swarm up from the
nest into a school twelve or thirteen days after hetehing, Hig
studies show that base reach two inches in length in forty days,
Meohean (56, p, 11) studied the growth of young bass, and obtained
the same results ss did Lydell, MHeehean also found that after this
first fast hitiul growth of the young, growth levels off to a

glower rate,
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In southern states base will feed down to 47° F,, end will
grow slowly wntil water temperatures resch 80¢ ¥, (78, ps 298).
Thie species is not adapted to colder weters, snd most of the growth
is made in the summer months, Thig fish will not spewm or exist in
waters which remain muddy for long periocds of time, Bwingle and
Smith (86, p. 335) found thet bass consume one third as much food
et 50° F, as they do at sg0 F,

Juvenile bass feed on inssots, orustacesns, and small fighes,
They sre sometimes very cermibalistic on fish of the seme age
clags, Adults will eat alnost any emell fish, They are very
predacecus and vorscicus, Frogs snd crayfish are s preferred food
of bass, and will be readily consumed if aveilsble, ‘

Eing (44, p, 248) stetes "that Swingle, Edohmeyer, snd the
author have all carried out research in southeashbern states aml
formd that bass seldom live longer them six years,” However, bass
will live longer then six years in most states,

Habits end Requirements of Bluegill

The bluegill sunfish wﬁre oﬂgiﬁally distrivuted fram Southern
Canada and North Dakota south to Fim'ida and Arksnsee, They have
been widely introduced west of the Rooky Mountains, The exmot date
that bluegills were first introduced into Oregon is not known, dbut
first records of them sppesring in catohes were in 1895 (48, p, 115),

Young bluegill feed mostly apan,amtia insects end small

erustaceans, As soon asx théi.x" mouthe are large enough they begin
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%o eonsune insects which sre the majority of their diet for the

rest of their lives, They will also est their own eggs if food is
BOATOS 4

As contrasted to bess, blusgill eggs need & relatively short
period of time to mtmrs.‘.‘ There is no epz development in the fall,
During Deocember well~fed adults will begin to develop eggs. The
first spewning usvally osours in May or June, Bluegill will spewm
at intervals throughout the swmmer months wntil October if food is
plentiful end water temperatures are high enough (80, pe 3)s

Bluegille are very prolifis usually spawning in waber f{rom
six inches to four feet in depth, An eighbw to tenwinch female
is capable of laying from 15,000 to 58,000 egzes They reach sexual
maturity in less than one yeer, and will spawn after four months
in aress where growth is very rapid, They are colony spmmers
being tolerant of nearby redds, The males puard the nest and

‘protect the young for a short period of time after hatohing,

Bluegill will feed down to 39° F,, but most of their growth
is made when water temperatures range from 600 o 80° F,
(78, ps 298)s Above 809 F, almost all of thﬁ bluegillts energy
is expended ia spawning (78* p.,'asg).‘ They require surface mp&fw
tures of 75° to 80° F, to spewn,

Adaptability to Fam Pond Life

When oonsidering a species to stock in any body of water the
following requirements must be fulfillsd, The fish in question must



be from a similar hebitat, must be able to spawn gucsessfully in
the new habitat, and must be abls Yo ubilive the food available

in the new hﬁbim'h, Furthermore, it is imperative thaet the species
be regarded highly es good food, good sport, and be capable of
reaching & balanced condition with other fish in the pond,

%th previcusly mentioned &peaieu' do well in fam 'psndn, a8
they are native inhabitents of lakes, sloughs, snd slow moving
waters, They are capable of reproductbion without the help of
artificial aids, and eguatic feod is similar to their original
hebitat forms, Furthermore, they are cunsldered fine food, end in
most states considered excellent sport fishes, The one serious
ocondition that they }fail to meet is that of atbaining a wellw
balanced condition in many ponde, This factor merits discussion,
and will be adequetely treated in another seotion,
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REGIONAL PREFERERCE AND SUCCESS OF BLUEGILL A¥D BASS IN FARM PONDS

Results fram the FParm Pend Questionnaire

Largemouth bleck bass are the most sought after warm walter
geme fish in Texas, Kentuoky, Deleware, New Jorsey, avd Indiena.
Bess are one of the most sought af'ter gm fish in twenty-five
other states, Bluegill are angled for most in Mississippi, khbm,‘
South Cerolina, Gsorgin, Neorth Caroline, und Tennessee, Angling
pressure is greatest on these two spseies in southeasbern, midwestem,
and southwestern stabes, | |

- Texns now stoeks redear or shellormeker sunfish, Lepomis
miorolophus, in preference to blusgill es this sunfish i3 not as |
prolific a spawner as the bluegill, and better populabion balance
is sttained in Texms with their use, Other mma that recommend
the use of redear sunfish in thelr kf‘um ponds are Oklshoms, Californis,
Tamieﬁa_ae, Kentuoky, Yew Mexico, and Indisna,

The thirty-seven states that recommend the bluegill and bass
combination for use in their farm fish ponds sre listed in Table 18
of the sppendiz, The stetes which recommend stooking orappie end
chanmel oatfish in varying ratios are also listed in Tabdle 18 of
the appendixe

In most northern states where trout were natively found, they
are the preferred species, In some morthern states plckerel are
important in the catch, as are catfish in soms of our southern and

nidwestern states. Crappie and perch sre sometimes wery iuwportent



15

in different localities, but without a doubt, nationwide, more
angling effort is expended on bess and bluegill than any other

warn water game fish, The state conservation sgencies that recommend
tha stocking of frout in the farn ponds in their states are &im
in Table 18 of the appendix, |

Success of the Bmegill and Basa Stooking Combination

Bags and bluegill are stocked in veryving ratios in thirbye
seven states with the recommendations by the Fish and Wildlife
Bsrvice or the partioular gtete conservabion agency responsitle
for the farm pond program in that sbtate, These recomendations
ere listed in Table 18 of the sppendix, Sucoess of these stocking
combinations in different areas of the United States Mts,wihh
varying results, as shown in Teble 1,

Results from the following investigmbors sre compiled in
Table 1, MHeehean surveved ponds in the Soutlwestern United States
and in the Hidwest. Puque made his study of fam pm&t in
Oklahoma, Texes, end New Mexiso, Anderson snalysed ponds in
Ohio, Indiana, T1llinois, Missouri, end Iowa. OCarlander and
Fessler investigated ponds in Tows, Sherp checked ponds in North
end South Pakota, Tows, Mimmesota, Illinois, Indiena, Ohio, and
Yiochigan, Hollowsy studied ponds in Eentucky, 3@*‘@}1 Carolina,
Arhnugs, Eiiasiaaippi s Goorgis, and Tennessee, Rawson snd Rutbon
(65, pe 287) have reported that all bluegill and bsss plante in

Sasketchewnn heve dled,



- TABIE 1

SUCCESS OF FARM FISH PONDS IN MAINTATNING BALANCE

Tmntigmr Weeheen Fuque Anderson Carisnder Fessier g&rg Tlowny
| (88) (zs) (1)  (18)  (s2) (es) (38)

Per cent of BB A%

ponds in a 6440

balanced 68,0% : . .

oondition 484,86 55,0 4845 5648 450 28,3 56,0

Per oent

overpopulated ' )

with bess o - 5&1 5;3 m;ﬁ L V.D

Per oent

overpopulated , - \

with bluagiil - - 10,1 15,8 21.0 3042 44,0

Per oent

oveypopulated

with other ’ ‘ '

gspecies - - 3643 16,8 240 27.8 -

Ho fish - ' :

at all - [ - - 1.8 - 13.9 -

Fertiliged : ;

ponds (xﬁt) 178 o - - - - -

Unfertilized

ponds (¥o,) 39 - - - - - -

Fertilized

gtatus not : ’ _

imown (No.) - 80 99 111 33 106 328

ém.) Indicates mbw of ponda snalyzed by esch imnﬁig&t@m
)  Yumber inside of parenthesis indioutes rafamw number in

the bidliograply.

* Heshean caloulated per cent of ponds in balanced condition

for both fertiligzed and unfertilized ponds.

First sgterisk

iz per cent of fertilized ponds in balance in southwestern

stetes, The gsecond msterisk indicates the per sent of

fertiliszed ponds in balance in the Midwest,
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Data in Table 1 show thait from twenty-eight to fifty-seven
per cent of the farm ponds | investigated were in & balanced condition
between bass snd blusgill, Five to ten per: cent were overpopulated
with bass, while ten ‘ta forty-four per cent were overpopulated with
hiuegili. Twenty to thirty-six per cent were overpopulated with
other gpeciss of figh,

Trout Ferm Ponds

 Trout farm ponds are numerous in many of our more northern
states, Good growth does ocour in most suitable trout ponds, end
fair yields occur in one year in meny of the ponds, Most state
congervation agenoles do not recommend stoecking trout in ponds where
sumer water temperatures range between 70° to 800 F, State
congervation egencies that recommend sﬁoaking of trout in farm
ponds are listed in the appendix, Table 18,

Repmduotion in these ponds is hardly possible unless suitsble
inlets make spswning srees avellabls for adult spavners, Somma
artifioisl spawning aids cen be successfully ubilized to obtain
repréduation iﬂ'*bhmé ponds. This is the one sﬂiaﬁa handicap of
trout ponds as they must be managed on & "put and take" basis, and
this is not considered feasible by some pond owners,

In Oregon, tréixb are stooked at the rate of 300 to 600
fingerling per aore of surface water, Scohmeider and Griffiths
(67, ps 151) found that the survival of trout in a small pond in

western Oregon for one year was 71,3 per cent. With only natural
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feeding, they obtained a yleld of 46,5 pounds per acre with out-
throat end rainbew trout, To produce a satisfactery angling return
of two fish per hour, i‘b way ’mmsaary %o hm‘a population density
of one hundred fish per surface scre of watery

Eipper (31, p« 1) obtained yields of trout from 89 to 151
' pounds par surface acre ‘m Heow York pandu He estimsted that ‘bhﬂ
average production was 119 pounds per surface acre. The normal
stocking rate in New York is 350 fingerlings per acre of surface

water,
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WAVAGEMENT OF THE BLUEGILL A¥D BASS STOCKING CCMBINATION

Farm Pond Mansgement Principles

The following three important fish management concepts mentioned

by Moyle (60, p. 283) have done much to develop recent trends in

farm pond management

1,

2

3

"The concept of carrying capacitys that is, the

Pertility and basic productivity of any water

allows the mainbtenance of a fish population or
stending fish orop of e certain maximum poundege,
end usually the sise of the fish population in

e water tends to be close to this carrying
Qﬁpﬂcityg ‘

"The soncept of pepulstion balance, There is a
certain balance of poundage ratio between species
of fish in a water, especislly predacecus end
forege fish, that can be expected to result in
best growth for all species,

"The concept of susteined yield, With proper
management there will be an annuel crop of fish
of a fairly constant sige that ¢an be harvested
or replaced each year by populetion growth,”

The following principles have been found by Swingle (81, p. 3-10)

and other research workers to be necessary for a healthy population

which will produce sustained yields of harvestable fish,

1.

2,

Fe

4,

Stooking should be determined by the natural ”
carrying cepacity of the pond,

The production of a pond can be inereased by the
uge of fertilizery however, only ponds on which a
very intengified fishing program is plemnmed should
be fertilised,

Fish grow rapidly if food is plentiful, but slowly
if food is somros,

Too many fish in a pond cause stunted fish end poor fishing,



Bs Within ons year after stocking, a pond is usually
supporting close to the maximum weight of fish for
which there is food, After the first spawming
more snall fish ere present than can adequately bve
supported by the food in the pond,

6+ If the number of fish in a pond is reduced, the
average size of the remaining fish inoreases,

T« Bluegill emmmot be raised suoccessfully in ponds
containing enly bluegill, Largemouth blaak bess
should be used in ponds with bluegill, The bass
will eat enough young bluegill to keep the
population in balanve if enocugh bess are in the
pond e . :

8+ Adequate angling pressure on both bass and bluegill
must be meintained,

Faym Pond Life Cycle

Food in & farm pond life cyole is in continuous eiresulation.

- Aquatic plants snd phytoplankton convert mineral salts, nitrogen,
phosphorous, and oarbon dioxide into foodstuffs that are consumed
by protozcens, Small crusteceans end insects eut these protozoans,
and in turn are eaten by young geme or forage fish whioh become the
prey of the larger predacecus geme fish, The adult figh die, and
‘thair flesh is broken down by bacteria and other organisms into

inorgenis smlts to complete the oysle.

Balance of the Fish Populetion

One of the well esteblished principles of pond management is
that the fish must reach some form of balance between specles in
g pond in order to insure meximwm production, An unbalanced

population will propagete stunted populations with one of the
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species complotely domineting the pond,

Dr, H, 5, Swingle of Alsbsms hes dome much of the pioneer work
in populetion balesnse for bluegill and bass ponds, He found that
all ponds should be chesksd the second summer after atocking to see
if the pond hes schieved a balanced condition (76, pe 246).

Swingle (768, p. 283) suggests the followiny ressons as
explanations why meny new ponds do not achleve e satisfectory
balance, "{1) Competition with wild fishes already present in the
pond before the hatchery fish are stocked, This is the most common
cense of pond failures, (2) Thoughtless stocking of new ponds with
aduzt fish before the hatchery fish arrive, This mispractice causes
overstocking, (3) Heavy mz"taiity emong the hatchery fish after
they ere introduced into the pond, (4) Removal of bass by fishing
before they have already spewned for the first time,*

& gimple method for besting ponds to determine if they are in
a balenced condition has been devised by Swingle, This test is
composed of a semple taken from the pomd by seining which is followed
by an exemination of fish osught, If both bluegill and bass young |
of the same year class are present, end if there is not an overe
abundance of medium siszed bluegill, then the pond is considered o
be in balance, If both bass young and bluegill young are mumerous,
the spewning members of the populations are abundsnt enough to
olessily the pcnd ss balanced,

Swingle (82, DPe 9) reports that in a balanced population the
ratio of forsge fish to carnivorous fish (FA) should be from



3 to 511 povmds, He also uses "Ay," YA, and "E" walues when
working with fish populstions in fam ponds (75, p, 218),

The "A." value is the percentage by weight of harvestadble
fish in tha totel population, This velue messures the afficiency
of the popula*bi@n; “At" values below 40% indicate umsatisfactory
:halance, end thogs below 337% indicate unbelanced populations. "Ay"
values should range between 40% and 85% with 60X to 85% the most
desirshle range. The minimum size used to detercine the "A." welue
for bluegill is six inches and for hass Len inshes,

The Y/ velue is the weight of smell forage fishes to the total
woight of carnivorous fishes, The desirable YA range is ome to
three pounds of small forage fish for emoh pound of carnivorous
figh, The "E® value is the percentage by weight of ell the different
specles in the total population, At least 35%, snd prefersbly 60%
to 70%, of the total weight of the bluegills should be usable aize
fish,

Productivity of Water

It is a well known fact that the productivity of any bedy of
water is directly related to the soil produstivity kaf the surround-
ing watershed, There ig s definite carrying capscity for the figh
population of asngf given body of water depending upon this soil
fortility, Fish gradméicn is dependent upon the smount of food
available in a pond, This food requirement veries with different

fish,
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If a s0il is rish in hesic nubtrients, then the body of water
will also be rich in the nutrients necessary to maintain a good
populetion of fish, These basio inorganie nutrients are necessary
to produce plenkton snd slgae for indirest and direoct fish sonsuap~
tion. The most imporbant constitutents for production of plankton
and algee are phosphete, nitrogen, and potash, | |

A pond rich in these elements will produce much planikton and
algee for miscroorustacesns snd smell fish to feed upon, Thiz factor
is en important ons in zmderntmdﬂ,ng and managing & farm panzi
besause with a 1&@%: of this food, fish will not grow, mature aermctly,

or maintain & balanced populstion,

Produotivity of the Bluegill and Bass Combination in Farm Figh Ponds

Productivity of farm ponds is measured by pounds per ascre of
surface water, The weight includes the total number of fish
captured by pond draining or poisoning, A comparison of fish
produetion in different states is shown in Table 2, Awveilable
information from three states makes 1t possible to sompare
produstion in natursl waters to production in fertilized ponds,

Results from one experimental farm pond in Oregon show ﬁw!;
produstion .af hass end bluegill in Oreron is equal Lo or greater
than four ;f the other states listed in Table 2, Sinoe the {isgh
population in this pond was considered unbalanced s it is possivle
that a balansed populstion of bass and bluegill oould yield move

pounds per acre than did this one experimental pond,
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TABIE 2
PRODUGTIVITY PER ACRE OF BLUEGILL AND BASS IN FARM PONDS

~State Tnvestigator  Yerbiiized Unferti iized Year
7 . ponds (1ve,) ponds (1lbs,)

Alabemn Swingle 400 - 800 40 - 200 . lo47
T1llinois Bennett 70 - 145 1v52
Indians Krumhols 260 -~ 600 (400 ave.) 1952
Kansas Tieneler 200 - 500 _—
Kentuoky Clark 200 » 1000 1952
Hiohipan Ball 198 - 721% 196 - $70% 1952
Hissouri Barniekol 3643% 1952
Yew York Eipper 270% 1953
Oregon Grenfell 260 , 1958
Toxns Brown 156 - 248 137 =~ 239 1960
West Virginia Surber 200 B 1o47
#* three ponds

#* one pond

Faym Pond Fertilization

There are currently twenty~four stetes that kreummi the use of
commercisl inorganic fertiliser to incresse the productivity of
ponds in infertile areas of their states, These states are listed
in Table 3., All of these fortilizers are éhiefly gomposed ai‘
phosphate, nitrogen, and pobash, \

When fertilizer iz sdded o & pond, phosphate, nitrogen, and
potash go into solution and become readily availsble for food for
phytoplani-ton, The inoresss in eveilable food csuses an inorease
in the plankton which results in s bloom in most ponds. With the
abundance of this food, insecta, crustacesns, and small fish
flourish, and the food for lerger fish also proportionally increeses
resulting in inoresmsed pond production ss i1llustrated in Table 2,
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TABIE 3

THE USE OF CONMERCTAL INORGANIC FERTILIZER IN
FARM FISH POWDS IN THE UNITED STATES

States which ~States which do not

recommend feortiliser '  recsommend fertilizer
Florida Maryland ‘ Texns Towa
Louisiana West Virginie Oklahoma Utah
Migsissippl Irdiens Califorais Tdahe :
Georgla Hew Jersey EKenbueky South Dakobe
Alabema Permsylvania Kanseg Hichigan
South Carolina Rhode Island Delawnre Wiacongin
Ariensas Nebraske New Mexico  Montana
Arigona : Commesetiout Illinois Few Hampshire
Korth Carsclina Hassachusetts - Ohio Haine
Termessee Heow York Hevada Wyoming
Virginie . Colorads Oregon ¥immesota

¥issouri Vermont Washington  Horth Dakota

The best fertilizer recommended for famm ponds iz one hundred
pounds of G+B-4 (nitrogemwphosphate~potesh), plue ten pounds of
nitrate of soda per surface acre of water (77, pps 20~21), The
fertilizer is epplied around the edges of the pond in water one
to gix feet in’ ée?‘th. The first appliuatic;n is in the spring as
s0OM A8 WErm wmﬁ?wr arrives, and then about every three or four
weeks depending upon the microseopic life in the pond, The usual
cost is 'apgmimtalﬁr §25 per surface acre of water (76, p. '24‘?)4
Ponde that stey muddy end those which have excepsive emounte of
water pusi_ng through them _&ﬁrmg the‘ growing season cennot |
soonomicnlly be fertilired, .

Swingle (?6; Ps 247) lists the fallwiﬁg adventages derived
from the use of fertiliser in ponds in the southemsterm stetes,
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"(1) Increases fish production, (2) controls water weods, (5)
reduces or prevents mosquitos from renroduotion, (4) inoresses
the catch of fish, snd (5) makes use of one sbocking rate "

That proper fertiliser in ponds will produse greater yislds
is 11lustrated by Sall (5, Pe 17) @8 he obtained yields in three
fertiliged’pmﬁs varying from 193 to 721 pounds per aore as compared
with three unfertilized ponds varying from 196 to 379 pounds per
aore, Swingle (81, ppe 3~4) formd that properly fertilized ponds
in Alebena will produce betwesn 400 to 600 pounds per acre es
compared to 40 to 200 pounds per sore for wfertiliszed vonds,

Barniokol and Cempbell (6, p, 273) evalusted the changes that
fertilisation causes in Missouri ponds, and found that growth of
bass and bluegill in férﬁilisad ponds was faster than in
unfertiliszed ponds with other things being equal, They shew that
fertilized ponds produce mush mors plankbon then do unfertilised
ponds , and tm%; second yesr algee blooms of the seme species reappear
in only fertiliged ponds, ‘ |

Ball (3, pp. 222-228) (5, pp. 19+22) lists the following
disadvantages of ferm pond fertilismtion in ¥ichigen ﬁmfa;
Fertilization results in a winter-kill of wam water fishes in
shallow pondsi inoreases the gynthesis of orranic mmr in the
form of bacteria, phytoplankton, filsmemtous slgee, snd higher
aquatic plants (the latter two ‘bﬁng s detrimental condition in
any pond); snd most pond ommers do not conscientiously centinue a

- good fertilization program which results in wasted effort and time;
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These disadventages usually causo s pond to become mrz:opahﬁa&
with one speaies or the éthax*, |

Zeller (95, p. 281) studied the effeots of fertilizer in ponds
and found that the presencs of filamsnious alges &n ponds gmtly
reduced the eff‘eai's of the fax*!;iliwr, He 'aomtuéa# %31#: the
ﬁlwnmrhous algae absorbs the nutrients sdded '!m t}m wateyr fm
the fertiliger,

States that do not mwmmﬂ the use of commersial ferhiiimra
are listed in Tn‘ble 3 ?hay believe that their soils are rich
enocugh to keep fish papulatm high encugh for the smount of
fishing pressure thet ia exerted upon i:h«a, i that thie s’er‘bﬂimr
will just bo wasted mm and money, Another impertant reason
that most states do not nem& the use of fortilizers is ‘!:hat
the hamm‘ﬁe fish erep. is m‘m&z, if over, fished to the mrmcﬁ
meximm extent to kesp the pond in belancs, |

 Table 4 shows the results of some studies which have been
conducted to measure the effects of fertilization on pomd balance,

Meehsan (58, pp. 255-236) states "thet in the southesstern
states 61% of ponds having more than 10% of the bottom covered
with subtmerged vegetation were in balanoce, ?e‘mxia having less than
- 10% sulmerged vegetation on the bottom were only 45% in balance "
He also discovered that out of 418 problen fish ponds, w%'mrs
mfertilized indieating thet ferbiiimtim is & necessity for pond

succeas in this ares,



TABIZ 4
EFFECTS OF POMD FERTTLIZATTON ON BALANCE IN FARM FISH PONDS

Xroa — Yeri[1lzed ponds  miertilired ponds — Tnvestightor
Per ocent in balance Per cent in balance

Soutimrestern 53.4  ea0 , Heshoan
States ' : {58) '
Southeastemn 0. 25,8 Holloway
States » o | (38)
New Yexico, 5540 6445 Foqua
Texns, and : {33)
Oklahoms :
S8tates (s8)

( ) Turber inside parmthssis indioates refevence mumber in the

Dbibliography,

Stooking Ratios) Siooking Rates; and Sige of Fish at Liberstion

Muoh effort hes been expended by many different sonservation
‘a'g«mein and research staﬁiéﬁ: to find suitable 'ibeahi.ng ratios
which will provide new impoundments with quick fishing and & |
sustained yiom hervest. The initiel mm&h stoocking m‘ﬁie is
- very important ‘nacam a stumted or oub=of-balance fish population
results with improper stocking, Stocking ratios wry greatly in
the United States, and this is 1llustrated by returns from the
questiomaire in Table 18 of tha appendix, |

In some arees it does not seem %o s;_aka any #ifftmoe st ima'b
ratio bass and bluegill are stocked iﬁitinlly, Dr, Swingle
(78, pe 245), through many experiments at Auburn, Alabsma, found



that & ten bluegill f‘ingcriing kto‘m 'hv.f&;; fingerling ratio now
gives the best results in Wndm,iyxxkth& southeastern states, This
ratio is also recomusnded by the Fish and Fildlife Service for most
aress in our country (87, po 8)» ﬁmml mm are mmtly |
involved in racearah in an mdmz to find the best nﬁe for theiy
respeotive ﬁ%‘l’&,

 Experiments conducted by ne, am. (z. Pa 224} inddoated «wc
Just the reverse mtie works ’mst; in %&i@higm ri*hh one uﬁﬁl*& Bmm .
glld stocked with ten fingerling btass, In southern states and
soms midwestern states bass mabure and spswn after one yeer, but
~in ¥ichigen snd other mr&wm states baas do not mature and spawn
witil two or three years of a‘gu In these colder states, the bass
should have young bluegill o feed upon the sumer after t%okmg, '
snd this is the ressan for stocking adult ‘blmgill with fingerling
bass, | | |

Several midmatam states found thni: the best rwbia for pend
belanoe mﬂ good mgling returns for their aress was one bluegill
to one aau, 84111 other states recommend varying retios es their ’
experiments have deemed necessary, The Oregon Jeme Commission
recommends the stocking ymtio" for new pondes of three to aix mnm:&
| ling bluegill to one fingerling Ba@u.v Ten states do not recomnend
| stooking of bass end bluegill for different ressons, but chiefly
ﬁooaute olimatio méﬁ:im are too adverse for bass or bluegill,

Bluegill and bass ratios are s%gkoa p«fr acre of waber surface,
‘Rates vary with natural or fortilised ponds, leny states have the
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seme retic for bhoth naturally yroduc‘&iw ponds and fertilized ponds,
but the stocking rates differ, Usually the unfertilized pond
receives fewer figh per mere. The eorrect stocking ratio iz important
to bring the pond in belsnee and to give }a, good: sugtained yigld..
Stocking rates are also important because overstoeking will
immedistely result in stunted populsbions,

As with stooking ratios, stetes vary in the sige of fish
stoocked as shown in Tedble 18 of the sppendix, In most stetes
fingerling bess and bluegill sre stocked, Seversl states now
stook new farm pends with fry as the mortelity in hatcheries from
the fry to fingerling stege is relatively large, and bass fry
survive well in new impoundments,

Adult £ish are seldom used, except in several states as shown
in Table 18 of the appendix, Adult bluegill are stooked here %o
- insure the bass of an sdequate food supply for the next year,

Surber (74, pe 141) foumd that the stooking ratic was not
important to providing maximum yleld in well-managed ponds, FHe
stooked ponds with retios varying from 8 to 1 snd 15 to 1, and
found that approximstely two hundred pounds of edible fish per
aere ocould be produced smnually regardless of the stocking retioe
~ enployed, | |

Brown (14, p. 210) at Sex Marous, Texas, found that high
production in total pounds of edible fish in bluegill and buss
ctmbination was not dependent on stooking ratio alone, Yislds
from bass snd bluegill ponds indicate that the weight of edible
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bess per acre is deoreased as the amld.ng retio of bluegills is /
inoreased, The average migm. of bmgm wag found to vary imruly
with the number stocked,

Physically Unsuited Ponds

Tt is conceivebls that ome of the higgast mistekes in the
past poliuin’ of stoeking ponds was the stooking of physically
wnsuited ponds with fish which camnot grow well or reprodusce in
these hnndicappﬁ ponds .,

Smith, Kirkwood, and Hall (70, p. 59) found in en experiment
in stosking ratios and rates of baas and bluegill in Kentuoky that ’
"Ine problem of physieally unsuited ponds merits far greater attem~
tiom than it hes thus far received, It renks of parsmount
importance in seoounbing for the failure of the majority of ponds
~ investigated,” They found thet out of 238 ponds, 126 were wmanage-
able because of detrimental physisal econditioms,

 They found the follewing factors temd to remder a pond
Wgaabla in Kentuskys "Bxtensive siltation snd/or turbidity
from livestook use; inadequabe depth; extreme water fluctustions
dam failuress extensive siltation from watersheds; excessive ﬁﬁaw
shed; snd overflow by stresms," | |

Swingle found that the bluegill to bass combination cammot
be used in ponds that are too amall to ingure reproduction (ponds
must be one half scre or lsrger), ponds where sumer temperatures
of the surface water remains below 80° F,, in water osrrying huvy‘
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| loads of silt, or highly alkaline waters, Swingls slso found thet

base snd bluegill heve failed to spmwm in bracklsh wabters having &

salinity of 0.5%, end in ponds deeper than fifteen feet as Eizzagi'l}.
will not feed down further than this,

Kimsey (45, p. 1) states "that in 1953, 12,000 ponds were
scheduled to be constructed in the soil conservation distriets of
California, Oregon, Washington, Idaho, snd Nevada, The fact that
most of these are not suitable for eny significant fish production
hes not been adequately pointed oubt, Libttle fam pond investigation
work has been carried out in the Far West, and a pond serivusly
used for irrigetion cemmot be expescted to produce an adequate

fish orop,"

Chemical and Thormal Stratificstion of Ponds

Carlsnder (18, ps 261) reports that some ponds in Iows have
beent found %o be thermally and chemlieally stretified with only
three to five feet of surface water holding suffiolent dissolwed
oxypen for fish life during the summer months, He believes that
this reduction in living spsce after the spewning season has
gontributed to slow growth and stunted fish populations,

Barnickol and Cempbell (6, p. 270) found that ponds in Missouri
thqw a pronounced werming in ponds six to eight feet in depth
during the supmer months, snd that there is s frequent sbsence
of a clearly defined apilmim, thermocline, end hypolimniom,
They noticed a vertiocal .dittrih%im of nutrients added by
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fertilization (8, ps 271), This distribution was related to thermsl
stratification as bottom oomventrations of phosphate phosphorus
were two to ten times as great as were surface soncentrations.

Byrd (15, pe 162) studied stratification of farm ponds in
Alsbans and found that there was a definite stratified condition
during the summer months, Fish traps were used in the study,

Byrd found that bluegills could not effieciently utilize the colder
and deeper waters because of low soncentrations of dissolved oxygen
and high eoncentrations of carbon dioxlde, During this summer
stratification, bluegill wers found in greatest numbers in shallow
water, » ,

Byrd states "bluegille were unable to live for «xﬁmé@d periods
of 8 to 45 hours at water depths where the dissolved oxyzen
concentration was 0.5 ppm, or less scoompanied by & earben dioxide
concentration of 4,4 ppm, or more, The oritical depth where chemieal
stratification cecurred was at five feet in s two-aore pond and at

seven feet in & 22-acre pond (15, p, 162)."

Angling Pressure snd the Results of Underfishing

The following statements have been inecluded to demonstrate
the complete agreement of fishery workers in different arsss of the
United States as to the impor‘kanse in farm pond mensgement of |
adequately harvesting the species stocked, This is a relatively
new concept in the memegement of warm water ’pm& species, and
conolugive evidence of the merits of this aaﬁeegrb is illasmm




‘vy these qweutim,

Bemnett (9, p. 258) in I1linois found, from what mm
deta wers aveilable, that the ung‘l!.ng preasure m ram ponds is on
an average 100 man hours per sore of woter each sesson, Fishing
olubs received from 200 to 250 man hours of sngling per scre per
seasen, _

Diekson 29, PPe 40~41) in Gedrgis deems it necessary to ‘
hamﬂ-. three 'ba‘zm pounds of blmgizl rur each pound of b{nﬁ
Ponds oconmteining only bess end Slnngili have never been ruined by
overfishing because there is always mamy fish of spawning size left,
Georzia recommends mngling for sdult smyguxm on the nest |
vecause they ere sasiest to oatoh at this time, they need o be
harvested, and u mly one pﬁ!.r of bl@ngﬂif were allowed to apawn
it would be udaqmta o reseed the pomd, ‘ |

Dequine (zs,, Pe 286) atnéud the &asuo ef mrem catch on
Lake Omcho‘b”‘ ?Iﬂrida.. i’hﬂh hﬁd 'hm s commegroiel fishery on
this lake and other J.:rga lskes in She ﬁn!mi‘ky,. Sportamen thmgm
that i:ho aomemhl rillmwm taking sll thn ‘hua, and thsymrn
responsible for lsgislation m«;h olosed these waters %o mwiul :
_ metting, fﬁgqnim found ,;mt apwbm mn estohing only 23 to ,

26 per oemt of the hgal sized 'mn, mﬁ only 4 to 8 per cent of |
the svellable ‘olmgill;, e also pointed o#t that the commercial
seining was not cansing sny msMble ham to Lake Okeechobee, and
thet commeroial uin&ng mm»prmbly. haip thn bﬁg population
beoause fighing Mﬂsi fmproved after esoh seining,
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Tn 1950 Bermett (e, p, zs:.) reported the fellwing results
frm & nine~yoar study uf m aigkbeemm hkn in Illinois,. ﬁamll

‘bass were removed hy mglern a8 mll as by use of a drain pipe,
At the %minatiun of ‘.:hv study ’bha bass population had maintained
& high level, in npi-bc er 'l:hiq 50 eallcd "mitpmwbiao of mmvﬂing :
the small bass by mr‘hmen aud by draining ﬁhs hkm He soneluded
| "ihat the size ms_t hes no ﬁlue in bess conservation,”

Barmickol and Cempbell (g, p, 274) drained a 5,6 acre leke in
Missours after a vw.mmag senson to dmz_ﬁna the thanding
 orop of fish population, This lske received 3,487 men hours of

 fighing pressure during the T9-day mm* ?ha tobal eatoh from
this lake was 1,247 fish weighing 404,2 pounds, which is a yleld
of 158,56 powuds per scre of swrface water,

A mhﬁa census by draining the lake revealed that efter
the close of (:hp ﬁuw a standing orop of 47, 185 fish weighing
729.4 pounds remained in the lake, This was 208,4 pownds per
acre, making a ‘l‘sa*kal of 368,90 ‘pmds‘ per sors, There were 57
usable "sus mighing 80 pownds and 160 useble bluegill mighing
42,5 pomds, Sixtytwo chanel catfish wers also left, There were
728 small bass and 46,186 amall bluegill left in the lake after the
ri;hing season, : |

~ Cooper (24, Pe 3) uta*m: "%ut nowt pemds in the Ei&mxt will
vary from 100 to 160 pounds per acre sach year in production, Xt |
is aM;able to remove about half of -hhis orep axmually in order
to maintain  healtly growing population of fish whieh insures
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contimal good engling, $inee hook end ine fiamg seldom Lf ever,

is efficient erough tehamutmm wﬁor,ﬁs&:\u st this rets, other
moans to thin the pomhtim wr:!.éﬁimlly sre méunx‘y.’ |

 Erwhols (45, pe 25¢) believes that ome of the two grestest

factors which cause ‘hlu ?ww purmugﬁ of good figh gum in

Indiena is insdeguete ﬂnhm;g, The vest ponds in Tows, us reported

by Carlender (18, Ps gﬁi)" aa'wt ;’iam mugh 4o harvest

svailable adult fish, Clark (21, p, 263) reports that good, intensive

fishing is necessary to keep the posds in Kenmtuoky in balance, If
| f.he ponds are not fished sufficlently, bass will not be sble o
spewn becauss of the overpopulation of bluegilla whish will eat
| the bass egee in periods of feaﬁ searsiby, |
In Kanses, Tiemeler (87, p. 24) wtates that "the grestest
problen in management of fish in a farm pord is getting the owners
to fish sufficiently for ﬁm,, It is espeoially ‘hura to geb |
people to fish for "blmgin s people in Km&t mgle almost
exolusively for bass. It is recomsended that any suall bluegill
cauzht 1ot e thrown beok into the pond as this leads to over-
population of the pond by bluegills.® |

The Closed Season in Warm Ww&ef Gume Figh ngmﬁ

Tn 1042 Swingle and Saith found from vesearoh that in most
oases it is Lupossible %‘bm more than fifty p‘eram of the
existing steck of oatchaﬁie fish 1n a pond by sngling (81, ’i’u 23).

Also, the failure of a sise Mt'u yyag tool for menaging many '
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specles of fish has resulted in & continuous open gesson for bass
and bluegill in many states, | |

The current warm wa’bsrgm f£ish regulations were reviewed
in Field snd Streenm (38,, PDs 34-39), m:rty gtetes now heve no
closed seeson on h:gm#th black bass, end thirty ststes have no
elosed geason on bluegill, In 1949 the number of states permitting
year aromnd angling for bass end bluegill was fifteen (62, p. 243),

In 1947 King (44, p, 247) is quoted as writing "Sinoe Forth
Carolina, Alebame, Georgism, South Cerolina, and Florida have 7
ebolished the el&s&é season on warm-water specias, ,m:kwg‘!: bass,
there are more fish being taken with no evidence to indicate thet
any herm is resulting from the removal of the olosed m#m,," He
further points out thaet the open sesson has vesulted in & doubling
of the cateh of fish from TVA reservoirs and is oredited with brimg-
ing an additional $5,000,000 worth of releted busimess to the
eommonitise serving the faaamirh

ﬁm‘?hy (62, pe 247-248) studied shundence of fingerling base
- in an srea ologed to sngling ﬁurmg the spawming season in comperison
%o the abm&ﬁme of fingerlings in en sres open to sngling during
the spawning season, During his three-year study he found the
survival rete to be positively correlated with the abundance of
forage fish present, and not correlated with the engling pressure

on the adult fish during the spawning season.



Hortality of Toung Bess and Eh{»ﬁ% &

To stock & new imgwuﬁdmmh mamssfu}.ly, the mortality rates
of fish stooked should be known, This information ensbles the
biologist to estimate the mumber of fish whish will survive until
the first spmming, Brown (13, p. 79), Surber (74, Pe 142), -
Swingle (83, pe 63) conducted experiments to £4nd the persentage of
survivel of young bass and bluegill, Their results are listed in
Table 5, ‘ |

TABIZ 5

MORTALITY OF YOUKG BLURCILL AKD BASS WHEN
STOCKED IN A NEW IMPOUNDMENT

Tmatigamf “Fercentage sorvivaY ‘Fermhga lm Lenm

Boas Bluegill sxporiment
Swingls (83)  75%  tiagorling 76 - 85% fing, U-12 months
Brown (13) (x) 47,1 - aa.a% t‘ing. 1S nmomths
6674 average ' R S ‘
(2) 84,9 ~ 85,3% fing, 15 months
T1.5% averege L o ’ s
Surber# {(74) 885 et , 15 nonths

# The only investigebor ta allow engling during the experiment,

Swingle (’35; Pe 67) explaine the greater survival of bess fry
by stating "the géautar nmiwl:t‘ar bass k&y plm!ma in new pomds,
as compared to that for fingerling, is explained by the relative
sbundance of food available fer each immediately following stoeking.
The fry, which eare planted in the spring, thrive on memamtnm |
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and aquetic insects for mome time, aund young bluegills are evallable
by the time 'i:hé fry are large enough %o eal them, The !‘ing;e?mg&
are usually stooked in the fall and winter when food is less |
a‘nunduﬂ: and they pzwuid hwe fish fao prey upon. IThey are foroed
ts eat insects and vhatever ia‘rmiiable,v hense the lower survival
rate,” | S - L
Brown (13, De 218) snﬁarass‘ the »s%emng of hegs ey mma
of fingerling beocause fry survive battw, norbality fron fyy to
fingarling is high in }mtuﬁériea,,’ and the cost is greater in
stocking fingerlingse | . T e
Swingle (75, pps 227+828) deternined the abursl mortelity
for vess, when no {ighing was nllmd,ﬁ sveraged 25,.8% during %hw ’
first six months, and an additional 20,4% Aled during their mm
year. An averege ﬂf 15.4% k@f' the bluegill atooked dled "ém: the
first yeer, and en additional 19,15 died during thelir sesond yvear,
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CLLZATIC CONDITIONS WHICH AFFECT THE SUCCESS OF FARM FISH PONDS

Jemes (41, p. 8) states "The climate of a seection of the
country in which water areas are located may, in e genersl way,
determine the climate within these bodies of water, but thers is
much veriation Wan water aress in the same region. It is upon
these climates, of hebitat sonditions within each body of water,
thet the natural distribution of fishes depends. It is these factors
which determine what species of fish grow best snd produce best
fighing end, therefore, should detemine the fishes to be stocked,

"One of the fundamental olimstic factors is tempersture, It
determines, in & broad way, the general types of fishes to be |
found, or to be stocked, in & body of water,"

Effect of Annual Temperature

1

The ennual temperature, as previcusly mentioned by James,
is respongible for the types of fishes formd in any one eres. Alr
temperatures govern to & large extent water temperstures, and

~oertain water temperature limits restrict any speeies to certain aress
where thiz reguirement is fulfilled,

Suscessful introduotion cen sometimes be sccomplished if teme
perature conditions are similar between two areas, other factors
being equal, In the complex scheme of ecolopy, every species has
certain temperature requirements which it must have for successful

existence, Un the periphery of this temperature renge, the species



in question cen hardly be expected to be as successful as in the
eenter or optimm of its range,

The averages temperature for emch stete in the United States
has been compiled from the most acourate séurca available, and
presented in the aprendix, Table 15, BStates vary greatly in
climatic conditions, These are the most acourste data svailable

for somparison,

Winter Temperature

Winter temperetures are exceedingly impaﬁunt because they
are the limiting fector in the distribvution of some Pishes, | The
sonual temperature for two giwn areas imuld be almost s,dontiml,
yet one ares could have a much colder winter m warner suaney
than the other area, Thin‘vmz;d confuse the true olimstie
picture by giving the seme smmusl tempersture as the othey
area,

Winter kills fyom some nw&mm states have mwglmeiy’ |
destroyed fish populations in ferm ponds in Michigan, Mimnesota,
North Dakote, and probably other northern states, This makes a
s‘bata‘& winter tempersture of importance to the warm-water fish
blolopgist, Winter temperatures are also listed in Table 15 of
the sppendix, "

Sumner Temperature

Summer temperatures oesn also inhibit the distribution of some
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fishes, If winters are mild aﬁough to support bass éi;& bluegill

but sumer temperstures do not adequetely inorease water temperatures
high enough to pernit successful tpming, M these Gpﬁniﬂ sanmot

successfully perpetuste themselves, Summer temperatures are also |

found in Table 15 of the appendix, |

Frost-free Period

This period of time in itself is not a oritioal factor, but
1ts implications oan tell the biolopist much, This pericd is the
number of days from the mf ¥illing frost in apring wntil the
first killing frost in the £all, The imvestigstor then kmows that
for a certain area ‘hh» mpora‘buﬁ has not been below 32¢ P, for
that periecd of time, | |

Several research vbr‘kwa hm found thet the growing season
of bass and bluegill in soms states is direotly parallsl to this
pericd., However, such is not always the case as Jomes (42, p. 183)
caloulated the greming sesson of largemouth bHlack bass in Yorris
Regervolr to be not more than four mm, m agrim}kuﬁl growing
seagon for this erea in ’fcmuﬁa is seven Mthug “This was deter-
mined by senles tsken from fish in Mey, 1959, September, 1959 mund
April end Mey, 1940, The frost~free period for each state is
tabulated in Teble 15 of the appendm

Annual Rainfgli

The kmowledge of annual reinfall for a given lecality will
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greatly ald in determining the wetershed erea necessary for different
sized ponds in that loocality, This is importent if good fishing

is desired because incorrect calemlabions concerning necessary
watershed run=off could lsad to e pond physicelly msuited for

fish, Dmngers from this error in caleulstions counld develop into
elther e drying pond in the summer or a violently fluctusting pond.
Avernge rainfell figures are listed in Teble 15 of the appendix,
These are state nveragos, and could be mislesding due to the varied
climates of mayy states, The soil conservetion service hes
published charts to use in the differemt rogioms and sub-regions

when caloulating desired wabershed drainegs ares,

Summer Reinfall

In some states farm fish ponds could not be maintained withoub
edequate sumter reinfall becsuse their winter rainfall would mob
be sufficient to maintain sonstent le'mls, Swmer evaporatiomn is
snother factor thest veries with different states and with the amount
of summer rainfall, Without this sumer rsinfall the southeestern
states could not produse the exoellent farm pond fishing thaet they
do, The sumer water level fluctustion would be too great %o
support good porulations of fisgh, These date sre also evailable in
Table 15 of the appendix, |

Tas Covesr of Ponds

¥ost states in the morthewn half of the Unlted States have ioe




covers of nryiug; durations over thelr ponds during winbter months,
This gometimes results in wlotumomiity ’in\ cm pcmin when e
exoessive aquutic plant gwﬂm are present, The decsying ylmtz :
mterial sonsumes ux of ‘bhe di.amlm oxygen in tm mﬁr,
‘the Pish dle nder the 108, Thia s smother slimatic c!'rwt on
populstions of tcwﬁr game fish in northern states,
© Ball end Tait (5, p. 22) fownd that the prolonged ics cover
“in Michigem may be %en to thirty inches thick and lash from sixty
to one hundred and twenty days or more, If fertilization was
practiced in shallow ponds where there is no censtant flow of water
ini:e the pond, winter kills are almost certain to cceur, |
Brown and Thoreson (12, pa 277), while investigating pondt in
ﬁonm » foumd tnat as mueh 88 fcrty inches of ice on pmds for as
long as five months is not uncommon., They believe that the so
ealled "werm-water" pond! mﬁm are not suited fwr ﬂw bass
and bluegill combination as it takes bass four summers to get tem
inches long and bluegill until thelr fifth swmer to get aix inches
long,
In 1960 Sherp ammyod Ma 4in Borth Mm and found eleven
out of eighteen ponds were fallures beoause of umr kills
(89, p. 147), |



AGE AND LENGTH RELATTOWSUTP CF BLUEGILL AWD BASS

The snalysis of soales has proven e very effective tool in
determining the growth rate of gome fishes, Soales sre used to
dsternine the age of the fish ab capture , the length at any anmulus
during the fish's life, and the mverage growth mede by the fish
during each year of life (47, ps 1%); | |

The growth rates of sixty-five largemouth black bass and one
hundred and sixty bluegill wers sstimsted, Fish lenstha a% each
armulus formation were mlculéta& by the use of the formula desoribed
on page eight, All of these ‘soales were collected in western Oregon
by Kr, Balph Grenfell end My, Androw Laniforos, Scales were not
availeble from the other al&xﬁtig areas in the stave,

The results of theso estlmmtes are compiled in Tables 6 and 7.
Tebles 8 and 9 are s comparison betwesn the growth rates of bass
from the ’s‘?inmétta Valley end those from comstal lakes, A similar
comparison of growth rates ei? bluegill between thege two avens is
compubed in Tables 10 snd 11, Tebles 13 and 14 are a comparison
of growth rates of hlusgili and bess from various statez, The
position of the atates in these tables is based upon their smnual
temperature as in Table 15 of the appendix, Teble 12 is & summary
of bass growth, which was caloulated by different authors, in
Orsgon, Backer shtudled fifty-seven hass soales thet werée collsoted
in 1954 from lskes, ponds, snd rivers in Oregon, and his results
are included in Teble 12, In 1055 Humm osloulated the growth
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rates of sixty-six bass collected during 1953, 1954, and 1955 from
Grégan lakes, reservoirs, end ferm ponds, His results ere alse
listed in Table 12;

Base growth in Oregon is comparable with that mede in Few York,
Hichigen, Wisconsin, Montena, end Hinnesota, as shown in Teble 1&:
Bass growth for all other states listed is much f‘astm- thean
experienced in Orsgon,

Bluegill growth in Oregon during the first three years of life
is approximstely equal to or greater than growth in all other states,
exoept Californis, Tennessee, Kemtuoky, and West Virginia, which ere
listed in Table 13, Afbter three years, bluegill growth in Oregon
decreases somewhat to that caleulated in other states.

1t is,ap@#rent‘fm Table 12 that largemouth black bess grow
mére rapldly in our cosstal lakes than in the Willamette Valley.
However, one instance of hass attaining the length of 14,2 inches
in three years has been recorded in one of the axperimntni ponds
of the Oregon State Game ﬁmiasian; - Becker and the author found
that growth is less in ococastel lskes during the first year, but
grester every year afber the initial year of life than growth of
Willemette Valley bass, Becker (Teble 12) found that growth of bass
in southern Oregon was slower during the first four years of life
than in other elimetic aress of Oregon.

| Bluegill growth, estimated from the zcele serple, is
epnroximately the seme between coastal lakes and reservoirs, lakes,
end ferm ponds in the §11Ma Valley,



TABIE ¢

GROWTH RATES OF 68 LARG&KOU’IH BLACK BASS COLIECTED FROM FARM
PONDS, LAKES, Hﬁ) RESERVOIRS IN WESTERN OREGON

Xge Total Kverage U’er Tength (inches)

group nunbeyr rork ; nt tim of annulus formation
(1mhell 1T IT I W v

1 18 646 2.8 |

11 14 T8 3.0 B8

111 19 0.6 39 7.8 9,8

Iv 10 ) 11*? ) ‘ 359 6.6 ’ gg& . 10:.9 «

Average length 3.0 6.7 8.7 113 12,9

Inorement of growth 3.0 3.7 3.0 .8 1.6

Total mumber - 4 33 4 4

TABI.E

GROWIH RATES OF 160 BLUEGTLI, COLLECTED FROM m;ms, LAKES,
- AND RESERVOIRS 1N WESTERN OREGON

Ige  Total  Iverage Tsloulated Tork lengtn Linohes)
group number fork at time of ennulus fovmation
length ~ ‘

v {inches) @ IT  III IV v vI vII

1 19 3.7 - 75 1

T 55 4,8 8,2 4.4

i 6l ' 8.1 3.6 4,9 8.7

w 15 849 3.4 B0 841 6.7

v B 7.0 3.5 448 6.2 6.5 8.8 k

Aversge length Bid 4.7 5.9 6.6 6.9 Tk 7.8

Inerement of growth 3.4 1,3 12 o7 3 ] «4

Total number 0 141 86 25 10 7




TABIE 8

GROWTH RATES OF 53 LARGEMOUTE BLACK BASS COLLECTED FROM FARM
PONDS, LAKES, AND RESERVOIRS TN THE WILLAMETTE VALIEY

I5e Totel Evercge  Celouiated Tork length (Lnohos)
group mmber fork st time of smulue formation
length
{inches) 1 11 mr I v
1 18 6.6 2,3
II 1z 748 J.2 8.8
111 14 10.6 4.3 8.1 8.7 |
v 7 11,3 2.8 6.6 9.8 1048
Aversge length 5.3 6.8 9,0 10,2 10,9
Inorement of growbh B3 8.3 Zad 1.3 o7
Total numher 58 38 22 8 1
TABIE 9

GROWTH RA;T'EB OF 12 LARGEMOUTH BLACK BASS COLIECIED FROM
LAKES OF THE OREGON COAST

€

g Total Everage Talculsted Tork mgmsmm,\
group manbar fork at time of annulus formation
(4noches) I I 1T W Y

1 0 - :

II 1 8.7 1.8 847

11 5 1048 2.9 B8 99

1) 3 12&7 e 3.1 8.9 MQI 12153 _

3 14,1 3.1 Be6 1048 12,3 13,6

Average lemgth . 2.8 8,8 10,2 12,83 13.8
Increnent of growth 2.8 4,0 B4 2.1 1,3
Total mmber 12 1 5




TABLE 10

GROWTH RATES OF n& BLUBGTLL COLLECTED FROM FARM PONDS,
LAKES, ARD !&:SERV‘OIRS IN THE WILLAMETTE VALIEY

“Ege — Total Kverage  Calouinted Fork JGnguR (imohes,
group  number - Pork at t-.m ai‘ mlua !‘emtian
(dmohes) T ~vx 11 W ¥
1 16 5.8 B |
11 81 4.8 3.2 4,3
111 87 642 3.8 4.9 548
v 12 T - 3.4 8,1 6,8 6,8
2 70 Bk 42 6,1 8.5 6.8
Averege length 3.3 4.6 840 6.7 648
Increment of growth B3 1.3 1.4 0 WX
Total number B 138 122 73 14 2
TARIE 11
GROWTH RATES OF 22 BLUEGTLL COLLECTED FROM
LAKES ON THE OREGON. COAST
Ko Wo%al  Iverege — Uslouiated Fork Iebgih \inehes)
group numbey fork : st time of amulus formation
length :
(inches) T II IfT IV Y VI  VII
1 3 5.9 8.2 ‘
II 4 548 B8 4.9
IIY 4 - B2 3.1 3.9 4.8 .
v 5 846 8.5 4.8 5.7 6.8
Vit 7 BO  Sub 4,8 5,9 6.6 6.9 Tub T8
Average length 5.4 47 6.8 6.6 6,89 T4 T8
Inorement of growth 3.6 1.3 «9 «9 ot 8 W4

Totel mumber o 22 19 5 1n s 7

e




TABIE 12

GROWIH RATES OF LARGEMOUTH BLACK BASS FRM
VARTOUS CLTATIC AREAS OF OREGON

CTimatioc avea - Tobai Talouisted forr length (inchos) 8%
and suthoy nurnbey time of symviuvs formation
T Ir TI¥X W ¥V VI Vil

State of Orepon

Beclay 57 2.5 8,1 8.1 10,4 12,3 14,3 14,9
Hermann 56 345 643 8,6 10,85 11,0 ,
Oakler 85 3.0 8,7 9,7 11,5 12,9
Averasre 3,7 5,7 8,8 10,8 12,5 13,8 15,6
- Anmual Increment 3.7 3.0 2.1 2.0 1.7 1,4 1,6

Willamette Valley |
Beoker a2 2.1 5.6 8,5 10,6 12,4 14,1 14,9

Hermarm #* 3,5 6,4 8.4 10,3
Oa.kley 53 Be3 61}5 940 10;2 1019

Averare 3.0 6.2 8,6 10,4 11,7 14,1 14,9
Anrual Increment 3,0 5,2 2.4 1.8 1,3 2.4 «8

Oregon Cosst
Becker 3 2.2 5.9 12,8 15,8
Heprmeann 3 3 Qg 544 5.9 13 «6
Oakley 12 2.8 648 10.2 12,3 13,6

Averaze 2,9 6,0 10,9 13,9 13.6
Annual Increment 2.9 3.1 4,9 3.0 ‘

Southern Oregon
Anrusl xﬁﬁrmt 1* 8 310 2Q1 3;5 1*6 2 yg

# Hunmber of scale gemples not known,




TABLE 13
ACE AVD IENGTH HELATIONSHIPS OF BLUEGILL FROM VARTIOUS STATES

~Btate and Age classes (votal length in inches)
Investipgator 1 2 3 4 5 [ 7 8
Oklahoma (48) 4,1 4,9 6,1
North Carolina {17) 341 3.9 5,6 7.1 B.,5 0,2
Californie {57) 4,1 6.5 8,1 8 9,1
TGZ‘?&I@SE@Q (19) 5@6 6.? T 6 B 9*5 1&.2
Tennessee (45) B,1 3.7 4,6 4,9
Kentusky (66) deb 548 8,3 6.8 7.8
Virginis (19) 242 4,1 644 B0 B0 9.8
Missouri (45) 25 442 5.8 8.8
West Virginia (17) Be83 9,1 ,
Illinois §45) 1,3 3,8 4,9 6,0
T1ilinols (45) 24 G,8 BB  Ba.6
Iliinois (45) 1.8 448 6.4 Tu4
Indisna {45) 1.5 340 4.8 B.5
Indiana {17) 1.8 €1 5.9 6,0
Ohic (45) 1.3 3,0 4.8 5,7
Ohio (43) 4,0 Be2 646
Ohio (57) 3.6 5.1 5,9 6.9 7.4
Oregon (Cakley) 3.0 448 61 8.8 T4l 78 B0
Oregon (48) 63 448 B0 6.5 8.8 BT TS Tab
Tows (45) 1,4 342 8,1 7.2
Towa (46) 1.7 3.8 548 T0 T8 T.0
Iown (46) 1o 8,4 B4l 7.2 8.1 8.6 10,3
New York (28) 3¢5 43 6.3
Michigen (87) 3.1 443 Dad 648 T8
Wiohigan (2) o5 442 B4 6.4 8,1 8,0 0,4 9,8
Wisconsin (19) 4,7 548 642 Ted T8 8.1 8,5
Montana (19) 1.3 8.1 5.4 6.5 8,8 7.8
¥Yimnesota (17) 1.9 844 4,9 6.1 Tel 7.8 8.3
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TABLE 14

ACE AND IENGTH RELATTORSHIPS OF LARGEMOUTH BLACK BASS
FROY VARTIOUS STATES

State and Tpe clacses \Lotal Temcth in inches,
Investigator 1 2 3 4 B 6 7 8
Floride (19) 7.0 11.0 ‘ ,
Lounigiana {57) 7.7 11.3 14,5 10,0 21,0 23,6 25,
Oklahoma {19) 4.6 7.6 1044 13,1 15,8 15,8 '
Oklahoms (1%) B.7 7.8 0.4 13.2 14,9 18.6 20,7
North Carolina (19) 8.0 10,8 12,7 15,0 18,9 19,0 20,7 22,1
California \57) 648 10,1 13,7 15,5 17.0
California {57) 6.7 12,2 14,8 16,7 19.8 21,4
Termesses (57) 6.0 12,2 14.6 18,2 17,5 19.3 20.8
Kentucky {19) 549 11,5 14,5 15,6 19,0 ;
Kentucky (66) 5.8 10,0 14,0 15,7 17.4 18,9 20,7 21,9
Virginia (19) 546 10,8 14,0 15,9 16,0 17,8
Migsouri (1) 3.7 2.8 11,9 14.8 7.0
New Hoxioco (55) 10,7 13,4 18.2 18,1 20.6 21,3 23,0 23,5
I1linois (17) 3,8 8,1 11,4 13,8 14,0 1648 1546 19,5
Indiana (17) 440 T2 944 14,8 ' :
New Jersey {13) 7.5 11,0 13,0 14,83 16,8 17,3 18,8 20.2
ohio (17) 2.5 7.0 10,1 12,5 14,5 18,1 17,7 18,9
Nevade (27) 16,53 12.6 13,4 14,6 15,2 16,4 20,1
¥obraska (17) B46 7.6 10,9 13.5 15,8 17,8 18,8 19.8
Oregon (40)% 8,0 8,5 9,0 11,2 13,9 13,4 16,0 16,0
Oregon (Oaklay)* 3.0 647 9.7 11,3 12,9 ’ ‘
Oregon (7)# 2.5 5.1 841 1.4 12,3 14,3 14,9
: Oregen (37)% 3.5 6,8 8,6 10,3 11,0 ‘ '
Connectiout (17) 5.1 8.3 10,7 12,9 14,7 1642 1745
Town (48) 4.4 B2 10,9 18,7 14,8 15,8 20,5 26,6
Towa (46) 543 0,5 12,5 14,5 17.3 214 23,9
Yew York (28) Be2 Tedt 10,2 V
Miohigan §57) 641 8,7 10,0 12,1 13,7 15.1 o
Michigan (2) 5.9 9,5 10,6 11,5 12,9 13,7 15,4 19.0
'ﬂiscansin.fg) 3.5 TS 1045 12,85 14,0 15,0 10.5 17,5
Yontana (19) 2.1 6.4 10,3 10,8 o
Mimesota (17} 8.5 8.7 943 11,5 13.1 15,1 18,3 17.6

# Fork length wes used for Pish measurerments,




FIGURE I — GROWTH RATES OF LARGEMOUTH BLACK
BASS FROM FOUR STATES
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Figure IV,

Bluegill scale showing three annuli,
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TRE BASS AND BLUEGTLL TN OREGON

As was previously mentioned, bess and bluegill wore introduced
intoc Oregon waters in the late nineteenth ktse:xtm-y,/ Until recent
years very little angling pressure hes been exerted on warm water
species because of the wonderful selmon end trout fighing areas in
éragqn which have lured m"ﬁ from all over the worlds However,
with incressed angling pressure exerted oun salmonid fish ?amllsleé
by the rapld insresse in Oregon‘s populace, demsnd for good warm
water sagline has incressed, | |

In 1850 the Oregon Stete Game Commission Yegen to expsnd ita
warn weter game flsh @mgm (51, pe 151). BSome of the early
projects included stomach smalysis of lergemouth black bass, dass
spewning studies slong the Willanmette Elver, eud angling mw
on war: water fishes, |

Several lakes in the vicinity of Sslem were used to determine
tha‘suceess of engling for warm water game fish. The averags catch
by englers in thess lebes was approximately ome fish per hour
(51, ps 15¢), This is a relstively low return for warm water geme
fish, Creppie were the most sbundent fish teken in trep nets, but
showed a ;:sci." return to anglers, possibly becaunse of the engling
methods employed on these lakes, The order of {mportence, as shown
Yy this creel census program, wes bluegill, bass, snd creppie.

The oconstruection of a h&tahm-y for the propagetion of warm
water geme fish wes considered, but decided sgainst as the cost of
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 oomstruction and maintenance was too great { 51,; ) 184) i Aiso,
bess fingerling ocould be obtained from other mut«n
Initial recommendations for management practices of warm water
gamo fish included publia mmamont to u*!:ilin “the o:itting
rishcry, the promrmt by purchne or lonse to uﬂ.sting restriocted
fishing areas nesr larger oities, the cmﬂtructim of rnring ponds
on owned or leaged lend, end the establishment of sdditional warm
water zsme fish arees near larzer olties to provide good mgling‘
within short distances for the majority of Oregon's people
(51, p. 187), ’

In 1951 the growth rates of warm water gsme fishes in Oregon
~was studied, Age-length relationships of “luegill Vand bess in
Oregon are listed in Tables 13 and 14, The average length for
vluegill sunfish was ealeulsted to be six inches (52, p, 238).
Bluegill reach a larzer size in 811tecos Lake as they sversge 7.3
inches in length there,

Maximum lemgith of bass gmsh in Oregon is eight to ten inches
in the second summer of life, end approximately fourteen inches in
their third sumer of 1ife, No bass have besn known to spewn in
Oregon during their av’ea&mdf swmmer ‘ot‘ life or when one year old, |
Looke (52, p, 238) states that "It is concelvable under ideal condi-
tions that lergemouth bass in Oregon éauld apun .’m their second
sumer, but such would be an exception rnt’hér then the rule,”

In 1952 Looke found that two year old bass transported to &
new area just prior to the time of spewning failed to reproducs,



57

while similar fish retained in the pond produced fry (53, p. 270).
The latter fish reproduced without the aid of forage species.
Reocertly hatched fry heve been observed as early as Jwme 15 and

as late as August 1 $n Oregon,

In Oregon blueglll normally spawn in their second summer, .
Haximm growth of bluegill in Oregon in their third sumer is
approximstely eight inches (53, p. 271). Reproduction extends over
a oonsidersble period of time when surface tempsratures reach
76% 4o 80° F, Tt is believed that in some bodles of water, low
temperatures prevailing throughout i;he summer may inhibit bluegill
reproduction (538, p. 271).

In 1951 a two-eore fwrm pond in Herion County was stocked at
the rate of 200 yeerling bluegill to 100 yearling bass per acre.
This pond wes drained in 1953, end 520 pounds of bass and blueglll
were recovered for s yleld éf 280 pounds per aore of water,
~ Approximstely 90 pounds per sore were sdult fish, This pond was
considered to be out of balsnce, Grenfell fesls that this stocking
ratio of 211 1s in need of modification to result in & balanced
population for the bluegill end bass ponds in the Willamette Valley
(34, Pe 344), Four sdditionsl farm ponds were stocked in several
different ratios to obtein a good ratio that will result in
balanoed populations in the Willamette Valley, |

Tn 1954 another sresl census study was eondusted by Grenfell,
He found en aversge return of 1,18 warm water fish per angler
(32, pe 213), The cateh was composed of bluegill (43%), bullheads
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(31%)_. largemouth bass (9%), yellow perch (9%), and m??;‘”",(aﬂ’;
A 2,3-acre pond was stooked in 1952 with 15,’,.509 hrgmuth |
bass fry ranging from one to one and om-hnlf inches in lmg'ch |
| ’1’!\10 pond was dralmd in 1954, The fish mrﬁ h«enty-m m‘bha oiﬂ
and renged from 5.0 to 11.6 inohes in length (35, 9, 207). At m
time of drawdown, 2,140 fish were removed, These £1sh had sucosss—
fully mﬁ ot ‘eho age or tm m ~The total ﬁigh‘h of fish
m was 124,78 paum‘ls, or 54,: pmandl per mﬂ.



SUMMARY AND RECCMMENDATIONS

Summe ry

The true success of the hlmgin and base stooking mbzmtion
Por farm Pfigh ponds in Qragan has not yet Leen demonstrated as
form pond ressarch im Oregon is at1ll in its infancy, Therefore,
comperisons with other areas of opbtluun bluegill end bass
mduetivi’aj‘ must be mads Yo svaluats this atwking oombination in
Uregon, | | _

Yony factors, which were disoussed in the M,inﬂxmoe the
sucsezs or produstivity b‘.r’ thiz stocking combinetion, By far the
5r§atest fafx’tsr which will &temine the future sucsess of these
figh ix Oregon or cther si:a‘bun is eliznate. Bau and blmgill are
uatural tnhabitents of tho warser walers of the United States,

Their best ‘habiéat inolules arces where bﬁsa apm after one ysar

znd bluegill spawn in less thas one ym#f or at least before two

years, In the same areas, b#ss spsmn Pirst in March ﬁnd April with
gome gpawning in Msy, Bluegill spewzn f’irakt from Mareh to Juns in
these states. Thesa are sreas with an annusl tmpémtura of 53¢ F,

or higter, These same aress have a swmer tampemtum of awmxim‘&aly
718 ¥, or higher, aacom}aania& by winter tanq)omtures that are

higher than 33° F, These a:feaa exporisnce a frost~free period of

at least one hundred and sevontjr days, Also, :p@rdﬁmﬁoly one half
a’f the total precipitetion ocours during the sumser months, This |

sumner precipitation in all of these states s except Arigons and



Hew Hexico, iz abt least twenty inches,

States that meet the preoceding elimatic conditions should have
good fish production beocsuse bass and bluegill grow and mature
rapidly when exposed to these conditions. The majority of these
sonditions is fulfilled by states from Florids %o West Virginia
in Teble 15 of the appendixz, States from Pemnsylvemie to North
Dakote in Tabdle 15 of the Aag;anﬁix will not have optimum baea and
hluegill production Semxuse the majority of olimetio conditions
nacessarv for good production is not fulfilled,

The State of Oregon hes an amnuel temperature of 48,9° P, The
aversge summer md winter temperstures sre 64,1° P, end 33,9° F, The
frost~irae period varies from 52 to 275 days, Summer rainfall varies
from 6 tc 22 inches, Oregon has the nineteenth hirhest winter
temperature, and the next to lowest summer btempersiure of all states,

The Willsmette Valley has sn aunusl tesperaturs of 52,79 F
&1 everage winter temperature of 40.,8° F,, snd an average sumner
temperature of £4,4%° P, There are en sverage of 189 frost-free
days each vesr in this area, Warm season precipitation is 8.15
inches, with a total precipitetion of $2.,08 inches, DPass spawn
Piret after two mrs, and spewning Firet bogins in Mey, Bluegiil
spown efter one yeer, am‘; June is the month when they first spsen
in the ¥illemette Velloy,

Sovuthern Orepon has sn anovel bemperature of approximstely
53.6° F, The average winter temperature 1s 40.7° F,, snd the
sverage summer temperasture is 67.8% F, for this area, Annwual
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presipitation is 24,32 inches, with 5,61 inches during the warm
senson, The frost~fres period is 18{‘3 days,

The Oregon Coast has an sverspge winter temperature of 45,7° F,
The sumer tempersture averages 58,1° F. Tkis ares has en ennual
temperature of 51.9° F, The frost-fres povriﬂ& extends for 247 days,
Total precipitation ia 76,76 inches, of which 16,46 inches is warm
sum precipitation, |

Eastern Oregon has an snnual tempersture of 50,1° F,, an
average sumner temperature of 68,° F., and an sverage winter
temperature of 52,8° F, The frost-free period is :p?rexiﬁtely
131 deys, HAmuel precipitstion is 11,29 inches, of which 3,79
inches is warm sesson precipitation, '

Growth rates of bass fronm veriocus gta%# sre compared in
Table 14 of the text, In three yeers of growth, bass in Oregon
everage spproximetely 8.8 inahés* During the ssme period of time
bass in Kentuoky, Termessee, Virginia, New Mexico, and Louisiana
grow to lengths of 14,5, 14,6, 14,0, 16,2, and 14,6 inches respeo—
tively. Thm atgf:as have amual temperatures of 56,89 ?;,
58.8° ¥,, B5,9° F., 53,7° F,, and 67,0° F, respectively.

hes an emmual temperature of 48.9° F, These five states that obtain
good bass growth heve summer temperatures higher than 710 F, and
winter temperstures higher than 35° F, These states alse have frost-—
free seasons that extend for at least 170 days, |

The Willamette Valley, southern Oregon, and the Orezon Coasb
all have mild winters which should eliminate winter ¥ills of bass
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or bluegill, These arm tll have frost-free periods of 180 days

or more, Rainfall s ;@i‘sm ﬁumiﬁtnin mrly‘tho' ssme water
levels in ponds, ALl of these mentioned olimatis conditions are
favorable for exoellent bass growth. However, the ome serious
detrimental olimatic acnﬁitian to bass growth in western end southern
Oregon is the low summer tﬁmpsutura. Orogm has & sumner tcmpoﬂtun
of 64,1° F,, which is the next to coldest summer temperature of the
forty-eight states, This relative cold summer comdition causes

‘bass to spmwn later in the year, and grow less during summer months
when most of the growth is abtained, It is not pmiﬁbh that

eny other factor inflmus bess g in Oregon am &rurbionl‘:‘y

a8 does this oold summer tempersture,
Bluegill growth during the first three years in Oregon A

approximately persllsls that recorded mogt states in Table 15,

States that have faster bluegill growth than Oregon are Californis,

Temnesses, Kentucky, and West Virginia, mu states all have

- favorable olimatis conditions for faster bass em bluegill growth,
Bass and blusgill growth in eastern Oregom is inhibdited by

low winter temperstures, Furthermore , 'the warm sesson reinfull of

3,79 inches and ihort: frost~free period of spproximately 1351 days is

detrimental to good bass and bluegill growth, S |
Comparisons between bass growth jtn in the Willamette Valley

and ooastel lakes s 1llustrated in Tables § end 9, Bass growth

in coastal lakes is less the first year than in the Willmmette

Valley, The Willsmette Valley has & sumer tempersture of
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approxinetely 84.&'2 ?,, while the aversge sxmor temporature of
the Oregon Coast is only 58,19 F, This indiecates that the colder
svamer of the coast inhibits bass spawning until later than bass
spawming in the Willamette Valley, Therefore, less growth of
soustal bess during their first year of life results, |

After the first year of growth, bass from the coastal ares -
exhibit greater growth than do bass from the Willamette Valley,
After four yesrs of 1ife, cosstal bass average 13,2 inches, while
bass teken from the Willemette Valley sverage 10.5 inches, kmuu '
data are from Table 12, This greater growth, after the ﬁrﬁ year
| of 1life, may be explained by » Wr growing seagon on the Oregon
Gcast, The Willamette Valley has a frost-free period of |
epproximately 189 days as compered to a frost=free period of
epproximately 247 days on the Oregon Coast. o

A oomparison of blusglll growth between the Willmstte Valley
end oosstal area is caloulsted in Tables 10 and 11, Bluegill
growth wes approximetely the seme between th@ Willametbe Velley and
the cosstal area, ¥No sorrelation between bass snd bluegill growth
(Zables €, 7, 8, 9, 10, and 11) and olimatic oon&itm {Tavle 17,
appendix) could be found from fish growth during 1950 to 1955., k

Information conecerning i;he produstivity of blmgnl and bess
per sere of aurface water in ﬁreg:&m is based on ‘bhc miﬁt of one
pond, This pond was cmié@ma out of halmm, yot the prcdmstian
was two hundred amﬁ aixty pounds per sore whioh ia good production
a3 oompared with that of ather rh‘has for wfaﬂsﬂind ponds, This
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production from one pond is favorshle informetion when eonsidering
the low surmer temgaraimre of western Oregon, Fertiligetion is not
recomnended in Oregon because natural waters are fertile emough for
fish produstion in yrepbrbiﬁn to angling intensity,

Regults from the questionnaire show that thirty-seven states
recormend the bluegill and bass stocking ratio for farm ponds in
their states, Fine of the ten stetes that do not recommend the
blnegill and hass stocking reatio have annuel temperatures which
are lowsr than 48,9° F, The northern distribution of bass and
bluegill probsbly stops in areas whers the winter temperature

is approximately 20° F,, sccompanied by & frost-free period of

epproximately 140 days,

Fourteen state conservation &gﬁﬂcies recommend the stooking
of trout in fam ponds of their individual ntatek, Trout should
be stooked in farm ponds that do not have surface summer tempera=
| tures higher‘ then 70° F,

Twenty-four states recommend the use of inorgenie amrsial
fertilizers for inoreased fish production in farm ponds, These
states are mostly southern, esstabrn, and midwestern states,
Fertilization does increase the production of fish (Table 2}, but
in mcstv ocases iz an extra expense as the surplus created is seldom
harvested. In southeastern stetes, fertilizer mst be used to offset
poor soil conditioms. Data from Table 4 indicate that pond .
fertilization does not incraasey*’:;he mumber of ponds whmh abtain

balanced conditions in several ststes,
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The ege and time of spewming of bass and bluegill sre directly
correlated with temperature conditions, Cemerally, bass spewn after
one year in stafes with a minimum annual temperaturs of 53,00 F,

In states with less than 58° F, aanual tempsrature, bass require
two years or longer to spawn.. Bluezill spawn in approximately

four months in states heving & minimun annuel tempersture of

63° F, West Virginia is the exception to this spawning sge. Blue-
gill apewn after one year in states which range in annuel
temperature from 45,59 F, to 63,09 F, DBlnegill require two years
to spawn in all other sta‘aes!. The ege of spamwning is important

%o properly mesneged bluegill end bess farm ponds,

Only 28 to 57 per ocsnt of all farm ponds snalyszed by other
suthors were in & balanced sondition, Improper stocking ratios,
wnfavorable climstic conditione, stooking of physically unsuited
ponds, lsek of interest in ponds expressed by owners, eud under—

- fishing are the main factors which ozuse this high percentage of
pond failures.

The sorrect stocking ratio ia neoessary for & produstive Tish
population, Tabulations from the guestionmnsire show that the most
uged ratio is ten bluwegill for esmeh lsrgsmouth blasck bass stocked.
Seventeen stetes utilise this ratio in stoeking farm in their
states, This is based mainly on results obtained by Hr. Swingle,
and evidently the ratio works well in the fertilized ponds of our
southeastern states., However, the ratio has felled in other states

where climetio conditions vary grestly from those of the ;
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southeastor states, Pive sbates that recommend adult bluegill
stocked with small hess to insure an immediste food supply for the
ﬂall begs sre listed in E‘ablé 18 of the appendix, They sre Calw
iforais, Kentuoky, Iows, Michigan, and Wisconsin, In general, more
bluegill in proporbion to bass are planted as temperatures increase,

The Oregon State Came Commission currently emdorses the
stooking ratio of three to six fivrerling ‘b‘iuégi?.i for seach Pinperl-
ing bese stocked., Researsh is beinz conducted by the Jams Commission
to determine an adeguate sbocking retic for Oregon's farn ponds,
The stocking ratic of 2+1 felled in one pond, and perhaps a retio
of onme hluezill te one hass stooksd @uiﬁ give bebter resulis,
Aaother possidility is thet of stooking ome adult bluegill with
ton bass fingerline,

&mwnﬁatim

1, Low sumwner tempersbure in western Oregon iz s lmiting
factor in bess and bluegill growth, and memﬂy effects the
produstivity of these species in ferm ponds, However, ferm ~onds
in western Oregon are naturslly fertile; and the correct stocking
ratioc with adeguate pond memsgement should somewhat compensete for
the low summer tempersbure. Nore exbensive research should be
conduetad o determine proper alze, ratio, end veabte of fisgh %o be
stocked, This knowledge is imperstive beosuse the demand for these

two species mey incresse in future yeers.
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2. Eastern Oregon presents wore adverse climebic conditions
then é;aesv western Orepgone Many arees east of the Uascades are
probebly just too cold for good bass and bluegill production.
Howevor, some of the low elevetion arees could Pemsibly produee
good bass and bluegill angling, Since there is & wide mriat:i&ﬁb
between western and oastern Oregosn, rosesrch should be carried oub
in this ares of the stoebe to determine the growth rebes of bess
end blueglill, the sbocking ratio, mnd the rete whieh will produce

the boet yislds thore,

3, Trout should be stocked in farm ponde that maintain
temperatures too low for bass and bluegill, If the surface tem-
perature stays below 70° F, during most of the swmer months,
trout should be utiliszed, The majority of thess ponds are in
higher elevation areas of the state and on the soast, Trout can

alsc be utilized in some ponds in the Willamette Valley,

4, Fertilization of farm ponds in Oregon is not necessary to
produce aversge rotuwrns to pond owners. Febural fertlility of farm
ponds in Oregon ic usually good, aad most owners would not hervest

enough fish %o merit the use of commercisl fertilizers,

6. Bluegill should be stocked with bass in ponds to obbain
greater fish yields, unless the owner is definitely interested only
in bass, A pond stooked only with bass produced 54,2 pounds of fish
per mrfme aore of water, £&nother pond in Yerion county, stooked
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with bass and Dluepill, produced 280 pounds per surfmoe acre of watey,

6. The pond cwner should be encoursged to oatch as many fish
as possible during all seassons of the yénr¢ Both bass and bluegill
should be angled for intensively, Pond cwners should be encoursged
to allow public angling if they do not sdequately a&%h the fish
population, After the fish ha?re spewned for the first time, all
small fish should not be returned to the pond alive, |

Te &11 ponds should be sheched veriodieally to determine the
conditiom of the fish population, A drein imstallsd durlng pond
aonstruction is the best dool for populstion menspgsment in farm

DONAS

84 Physically unsuited ponds should not be stooked with
bluegill and bess, These ponds are those in which surface
temperatures stay below 75% F, during the summer months, cerry
excessive lomds of siltation for long p@ri.aés ei‘ time, have
extreme water i‘lnetustians; have insdequate depth or size, and

are gubject to overflow by streams,
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TABIE 15

CLYMATIC CONDITIONS FOR STATES IN THE UNITED STATES

B ¢ 7 Annual Winter Swmer Frost~Free  Sumer Total
Tesp, Temp. Terp. Period Precp, Freep,.
Florids 70,9 5949 ,51) 30,9 Ea) 240365 B2-42 48-64
Louisisna 87.0 82,0 2; 81,0 (2) 220=-350 28 54
¥ississippl 64,7 8.5 (4) 80,3 (5 250 26 54
Georgla 84,6 48.6 (3 79.5 (8) 245 26 80
Texns 64,3 48,6 5 5 8l.4 (1 180320 6=28 - 10=80
Alahana 84D 47.8 (8) ve.6 (7 28 30 5T
South Carolina 63.2 46.9 (7 - 78,9 (9 190290 28 48
Arkenses ' 8l.4 42,5 -zn 79.2 (8 220 26 48
OXlshoms 80 40.4 (13 80,6 (4 218 22 34
Arisona ‘ 60,0 42.8 (10)  77.8 (10) 180-320 8 - 6=28
Rorth Carolina 50T 42.9 76,1 (13 180~280 26 - 81
Californie S5e2 4Bed ( 78.2 (20 80-340 1-10 1070
Ternesses 58,8 40,3 {12 7645 (12 200 25 52
Kentueky 5648 87.1 {1 75,6 (18] 190 24 46
Virginie 58,9 37.8 Thé ém 180230 24 042
Kanses 5542 32.4 7.2 (11} 180 20 28
Delsware 55,1 85.5 {17) 74,0 ém 100 22 4
Missouri 55,0 32.8 {22) 75,8 14‘% 186 24 40
Yarylsnd 54,1 34.2 (18 73,1 §31 1850 20~30 5648
Hew Mexieo 55,7 35,8 {16 71.7 z&} 100-220 10 1
West Virginia 63,0 335.8 (20 71.8 (27 170 24 44
I1linois 52,8 29.8 (29) 74.3 (1?3 180 22 3B
Indiens 82,5 20,5 (27 78,6 519' 170 22 o
Now Jersey 52,2 31,9 ?’5‘}' 7.7 %3 170 24 44
Ohio 51.4 30,3 (20 71.7 %zs ' 180 22 38
Fevada 51,0 32.8 (23) 70,0 (30) 4 10

84



TABIE 15 (CONTINUED)

Ttate¥ Ty Winter Stemer Froat-Yree  Summer Total
) Temp, Tenp, = Temp, Period Precp. __ Precp,
Peasylvenia 50,8 29.5 (80 70,2 {28) | z2 0
Ehode Island 48,8 30.6 (28, 88,1 ,ug 170 21 44
Tebraske .5 25,6 (25) 72,6 {22, 150 18 24
ng;an 48,9 38,9 (19) 84,1 (47 Bo=275 6-22 8120
48,9 33.0 21% €4,5 {45 100800 el 1660
;cammim 48,7 28,0 (31} é8.4 (32 70 24 48
Town £8,8 22,2 sag 72,3 {az. - 188 23 32
Eassnchusetts 48,3 2747 {32 €8.2 (38) - 180 22 44
TUhah 48,0 2743 za; 88,7 (31} = 60-200 8 12
 New York 48,0 28,7 (87)- 87,1 (3¢ 180 28 42
Idnho 48,8 25,0 (34) 65,1 (42) 80120 &~10 - 850
South Dakota 45.8 19.4 (44) 70,1 {28 0 ‘4 19
Colorade 45,3 2545 a;e} G4,9 (43 40180 C 4=16  10w22
¥ichizen <% 4 21.6 (89 €0,6 (88 140 18 80
Wisconsin 48,4 170 {48) 67.4 (365, 140 21 30
Vormout 43.8 19.6 {43 €545 140 22 40
Eantans 45,2 20.8 (44) 84,9 { 180 o 18
Hew Fammpshire £{Be2 20,7 (42) €645 (4 140 24 42
Haine 42,8 10.2 (48 64,5 (4 40 22 40
Wyoning ~ £2.0 21,0 (40, 65,9 (48 . 40=140 0 15
¥innesota 21,5 12,1 i ) 67,3 (37 180 18 26
Km Qakaia ‘maﬁ o 10.4 (43 - 66.5 (38 120 i i8

#  Stetes are llsted in rank of warmest amusl temperature to ocoldest ammual temperature.
{ ) Indiocstes renk of state in mﬁrimn uﬁ.ﬁh atrer states for winter and swmer
mmw, ~




TABIE 18
CLIDMATIC CONDITIONS FOR OREGOW

TooeY  Wimter — Sumer — Yrosb-res Immml Wars Seasen®
Aren Temp. Temp, Temp, ~ Period  Preep. Precp.
(dogress) (degrees) (degrees) (days) (inches) (inches)

Fillametts Valley ‘ S o ;
: ’ 53,1 40,8 63.6 207 39,81 8.77
ale ‘ 52,9 41,1 6842 188 - 30.88 784
52.4 40,8 64,4 183 $9.06 7486
52,5 408 64,5 81 $7.61 B.14

55,8 3.4 9.8 174 18,15 6,39
584 42, 65, 1y 30u80 6,58

- -

51,9 45,2 888 187 75.88 18,88
50,6 43,6 7.8 . - $8.50 21,88
51,9 45,0  BB.S . 263 8413 12,98
g:g ; «s?.i | w:gq 266 75.67 ?;ea"

N : 68,0 278 78.68 ' 5,62

54,1 55.5 72,6 1?3 , 12.72 4,38
48,3 32,6  84.6 97 9,08 2.2

48,7 : 52;2- ’ 85.8 o 53 114& ‘ *‘% ;
49,2 32.2 66,7 186 18,35 7.5




 TABIE 16 (CONTINUED)

~Jnnual Winter ~ Swmmer  Frost-Free Annusl Warm Season™
Area Temp, Texp.  Temp, = Period Preep. Preap,.
(degrees) (degrees) (dezrees) (days)  (imches)  (inches)
Rgrmiston B2.7 356 71.4 180 B.24 2455
Baker 45,3 27,0 62,9 118 10,02 4,64
Warm Springs Res, 40,2 29,5 68,5 134 7453 5.08
Paisley 48,4 34.2 70,0 96 8460 2.08
Pendleton 52,0 36,3 69.1 ?7 : 12,96 4.52
Owyhee Dam 52.4 34,2 70,0 172 8.66 3,45

ot B i 2 2 L

Average Bl

% Apri} through September _

18



TABIE )7
TEMPERATURE CONDITIONS FOR CREGON FROM 1980 70 1e868

Year "Btate of Uregon Willsnette Valley  OTOgon UORRt

Ammual Winter Suwmer Winter Sumner Winter  Summer
o Tewp. Tew, Tenp. _ Temp, Temp, _ Temp, Temp,
1950 48,8 827 648 .0 6.9 42,6 88,6
1051 8,4 53,0 64,3 4,0 66,0 w6,z
1052 48,6 38,0 687 30,6 64,8 EREN X
1958 ®.5 38, 6Ls “o 68 13 8.3
1954 48,2 35,8 60,7 42,1  8lL3 4.8 57,
1966 46,8 62,7 0.2 62,5 8646

51,8

44,2




TABLE 18
SPRCTES RECOMMENEDED FOR STOCKING ?M FISH POYDS TH THR WXTEB STATES
Ytate Tase & Slhuezill Stooking ratio Bise 8t Trout Crappie Channel Redear

| in eombination BluegilliBass liberation _ Catfish
Florids You 101 Fingerling Yo ¥o Neo He
Louisiena Yes 15¢1 Fry Yo  Yes Yo ¥o
Missiasippt Yes 10¢1 Fingerling Ne  Neo Yo o
Georgie Yes 10+1 Fingerling Yo Yo Yo .
Texus | 1 RedesrtBass ey No Ne Yes Yes
1-1,5352
Alabams Yos 101 ~ Basa fyy = Yo No Yo Ho
Pingerling bge
South Caroline Yeos 1041 Fingerling To Ne ¥o ¥o
Arkansas : Yes losi Fingerling Yo Yes Yes Wo
Oklahoma Yes 314 Fingerling o Yo Yes Tos
Arizons Yeu 2:1 Fingerling Neo Yo Ne ¥o
North Cerolins You it - Ko Yo Ne He
California Yen 1:10 - Adult bg. No Yo o  Yes

Bass fry



TABIE 18 (CONTINUED)

Btate — Tass & Dlusglll Stooking Fatlo Size st Trout Urapple Uhamnel Hedea¥

— ndn combinetion BluegilliBass 1liberation ‘ Catfish
Termessee Yes 1041 Fingerling  ¥o ¥o  Yes Yeos
Kentueky Ten 4‘:1{5 Adult bg, Yo ¥o Re Yes
‘ Bags fry
Virginia | Yoo 10:1 Fingerling Yo Yo No No
Kansas Yes ‘551 , Fingerling Ho = Yes Yen Yo
Dealawere Tou it Pingerling No No No He
Missouri Yes 1011 Pingerling No ¥e Yos No
Yaryland You 10:1 Fingerling Yo Yo Ho Neo
Few Mexico  Yos 1063 Fingerling No ¥o Yeos Yes
West Virginia Yo 1011 Fingerling Yes TWo No W
I’lnzma | Yes 1) Fingerling Yo Ho Yes Yo
Indiane Tos 111 Fingerling Fe Yes Yes ¥o
Hew Jersey 7 Yoa 1-3s1 Fingerling No ﬁa Fo Ko
Ohle | Yes 111 Fingerling No Yo Yo Yo

Yevada Yo v Bass only Fingerling Yes No Ko Bo



TABLE 18 (CONTINUED)

T ELl] Stocring ot Wmﬁ M"mw
in Mbimf:im ngﬂlgﬂuu iiberation

Pennaylvanis Tos 103 Pingeriing Yes Yo Te Yo
Rhode Tslend Yoo C1a Fingerling Yes ¥o N Mo
Hebrosin Yeon 1) Fingerling Yo Yes You Yo
Opregon o Yes 3811 Fingorling Yes Yo Ye Yo
Washington  We # - Tes No W Yo
Comestiout o » - Yes ¥  No  We

Toam Tes 110 Adult bg, Yo Ho Yes Yo
: Bass fyy

Hasanchussbte Yo 106} Fingerling Yes o ¥o  We
Unh o e - Ho ¥o o §
Tew York Yo o - Yo Yo o  Te
Tdahe s Yo e - Yo %o e  Fe
South Dekela Yes 30¥1 Fingerlng NWo Ho  Yes e
Caloredo You 413 Fingerling o Yes You To

Hishigen Tou 3110 ﬁiﬁ ;g,. Yes Yo Yo He
. ;




TABLE 18 (CONTINUED)

“State — Tass & Nluepill STooking retlo 5ixe at  lrout Creppie Chamel Hedeer
' in aomﬁim‘bian _BluepilliBags 1iberation Catfish

Wisoonsin Yos 1:10 Adult bg, Wo e o  TWo

Baga fry
Vermont Yos 1081 | Fingerling Yes  Ho Ho Ho
Hontana Yea 2521 Fingori&ng Ygg Ho Ho | e
New Hempshire Ko | LA - Ko Yo . ¥e No
¥aine ~ Yo | | # - Yes Re Ko Ko
Wyoming No Bass alone  Fingerling Yes o Yo Yo
Hinnesote Ko % - Ko ¥o Ho Yo
FNorth Dakote Yog 61l Fingerling  Wo Ko Feo Bo

# Do mot recommend the bluegillsbase stocking ratio, ;
## Regearch in progress to determine the best species and correct mumbers for stocking,
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TABLE 19

ACE AND SPARRING OF BASS AND BIUEGILL

State Ege 8% Tirat SLAWning Lyeers) ﬁmﬁ;h When Spewning TIFst O0Gours
Basg Bluegill : Bags __Bluegill

Florida One Less than one Karch Hay
Louisiana One Less than one Karch Koy
Higsissippi Cne Legs thean one Yay June
Georgin One less than one April May
Texas One less than ons Haroh Harch
Alabama One Less then one April May
Bouth Carolina One Less ithan one Hay Mey
Arkanses One One Harch April
Oklshoma Two One April Mey
Arisona Two One April Hay
Eorth Carolina One One April Vay
California One One Harch Kay
Tommessee Ome One April ey
Kentueky One One April ey
Virginie One One April May
Kanses Two Oue Yay May
Delaware One Two Muy ¥ay
Hissourd One One ey Yay
Haryland One Two May Yey
Rew Mexise One One April May
West Virzinia One Less than one hpril Yay
Illinois Two Cne May May
Tndiena Two Two Vey May
Yeow Jersey Two Two May Hay
Ohie One Cne April ey
Hevada Two Two April June
Permsylvania Three Two Yay Hay



TABIE 19 (CONTINUED)

State ~ Bge at Tirst spewning (years)  LoOnth whon Spawning Tireét ooours

Baga Bluegill Bass Bluegill
Rhode Island Two One May June
Hebrasks Two One May June
Oregen Two One . Meay June
Washington Two One #* #*
Comeatiocut Twro Two , June July
Towa Twro One Yay June
Hassashusstts Tzo Tao June June
Utah ¥* *® % *
Hew York Two One May June
Idaho * #* May May
Soubh Dakota Two One . May June
Colorado Two Two May July
Hichigan Two Two June May
Wisoonsin Two Two June May
srmont Two Two June Mey
Yontana Three Two Hay ey
Rew Hempshire Two # * #*
¥eaine * * * #*
Wyoming Two Two July Mey
Himesota Tewo Two ey May

Two Two June June

North Dakota

* Ho awvailable ini’ai'mtim




FAR{ PORD QUESTIORNVAIRE

Do you recomnend the largemsuth black bass and bluegill combination
for stociing farm ponds in your state? (Yes or No) What stooking
retio gives the hest rvesults? Do you recommend the atwking of Iry
or fingerling in the initial stocking?

Do you recomsemd other stocking sombinations, or the stocking of
other individusl figh species in the farm ponds of your stabte?

Do you recommend the ssme stocking combinetion end ratio for ponds
loeated in every area of your state? (Yes or No) If you recomnend
different species, or different retios, please briaﬂy axplain m

you do,

Do you recommend commercial fertilizers for use in the farm pounds of
your stete? (Yes or No) Why?

As e genersl rule, when (what month) do largemouth black bass spewn
in your state? Baan this dete differ in the northern end southern
arees of your state? (Yes or Yo)

How old ere largemouth dblack bass in your state when they become
sexually mature? Do they spewa successfully at this sge? (Yes or No)

Bowr long is the growing season for largemouth black bass In your
state? For bluegill?

' Ag & genersl rule, when (what month) do bluegill first begin te
spawn in your stwbe? Do they continue to spswn sll surmer in your
state? (Yes or Wo)

How old are blusgill in your state when they become sexually meture?
Do they spawn euccessfully et this age? (Yes or No)

Is the largemonth black hass one of the mst sought afber geme fish
in your state? (Yes or ¥o) Is it the most sought after geme fish
in your state by anglers? (Yes or No) ~





