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The atteched article "Fipht Years of Record on & Menaged Warmwater
Pond" by D. W. Patterson and I. L, Lines describes the results of
g field trisl invelving the intensive menagement of a well
construeted flshpend in the northern Sacramento Velley in
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excellent report on the resuite that Mel K. Davis haes obhained
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RIGHT YEARS DF RECORD ON A
MANAGED WARMWATER POND

0. W. Patterson and I. L. Lines, Biolopists
U.5.0.A. S0il Conservation Service

INYEQHHGTJGN

Over the past 40 years several thousand small “farmponds’’ suitable for warm-
water fish producticn have been constricted in California. More often than
necessary ftishing success has been less than rewarding for pondowners and
their puests. Most of these ponds, if properly munaged, could produce better
fishing. Fishermen and pondowners most often complain about stunted sun-
fish populations and heavy stands of aquatic plants that dominate unmanaged
ponds.

&pil Conservation Service (3.C.S5.) biologlsts have documented problems and
conditions on many farmponds through routine field work, and hy formal pond
surveys conducted during 1970 on 138 ponds in nerthern, central, and southern
california. The Tesults of our field experience and surveys have shown that
few ponds receive the necessary monagement to produce pood fishing. Ponds
are often stocked indiscriminately, and there is little fol lowup management
or evaluation of fishing results. Little attention is given to pond design
or construction to improve conditioms for control of aguatic vegetation,
improve water quality, or enhance pond productivity.

The Soil Conservation Service does not engage in basic rescarch, but through
conservation field trials evaluates mansgement technigues and conservation
practices to determine if they are practical for field use. A conservation
£ipld trial began in 1969 in Cilifornia e Northern Sicramento Valley to
evaluate pond management and Fish papulation assessment methads. Our ulta-
mate goal was to improve the quality of fishing from smal! warmwater farm-
ponds stocked primarily with largemouth black bass (Micropterus salmoides)
and bluegill (Lepomis macrochirus).

PURPOSE

This #ield trial was conducted to answer the following hasic questions:
- {

Can populatlon assessment and pond mapagement
techniques, developed and priacticed by the
tate H. S. Swingle and others in the South-
eastern United States, be used in California?

Can Fertilizer bhe used in California Farm-
ponds to control subnersed aquatic vegetation?

What pond management methods will produce
aood fishing om @ sustained hasis in California?

Precentod at the Western Nivision, American Fisheries Society Annual
Conference, Technical Session, Tuscon, Arizona on July 12, 1877




BACKGROUND

The pond chosen for the fiald teial study is located in California's MNorthern
Sacramento Valley. The Mediterranmsan climate is characterized by a 230-duaw
frost free crowlng sseason, The dverage annmual rainfall is 25 inches [63.5 cm),
B0 tao 80 percent of which fulls hetween October and May. Winters are mild,
tomperatures seldom £all below 25 7F (-47C). Summers are dry and hot, with
any days excesding L007F (30°C). Elevation at the field trizl pond is
approximateiy 1 215 feat (370 m) above sea level.

Approximately 3,000 farmponds exist in the Northern Sacramento Vialley. These
ponds typicully containm between | and 5 surface acres (.4 to 2.0 ha}. Most
of the ponds were built primarily to provide idrinking warer for livestock or
frrigation water storage. Typically the ponds are constructed by building
sarthen dams across infermittent dvainages and Filled hy winter and spring
runcif. Few raceive additional water from April to October. By late sumer
evaporation lowers the Tevel of most ponds 5 to 8 feat (1.5 to 2.4 m) and

the nonds become hoth thermally amd chemically stratified. By mid-summer
most ponds become heavily infested with submersed aguatic plunts and fila-
mentous algae,

HISTORY

The pend for the field trial was selected primarily due to the interest of
Lhe owner in improving the fishing in his pond, and hisg willingness to main-
tuin munagement and catch records. The § surface acre (2.02 ha) pond is
owned by Mel XK. Davias of Ige, Californine Tt is Ilocated 12 miles southwest
of Hedding, California. The pond is fed hy a small spring. Typical annual
loss of surface area duye to evaporation and seepage is novmally § feet {1.5 m).
e to supplemental water supplied to the trial pond, ammual loss of surface
area is less than typical but in 2l other aspects the trial pond is typical.

The Davis pond was enlarged by rvaising the elevation of the old dam during
the fall «f 1967, As a result, the surface ares of the pand was inereascd
diiring the winter of 1967-68 from 1.5 surface ascres (0.6 ha) and approxi-
mately 290 feet [302 m) of shoreline to 5 surface acres (ool hal and approxi-
mataly 1,880 feet (605 m) of shoreline. After enlavgement, the average

depth was 8.4 feet (2.6 m) deep and 19 Feet (5.8 m)] deep at the deepest
points  The pond was much shallower prior to epluargement and annually pro-
duced a heavy stand of sage pondweed (FPotamopgeton pectinatus) and musk-
grass (Chara spol. -

Sample seining zt the beginning of the field trial revealed a fish population
consisting of largemouth black bHass, black crappie (Pomixis nmigramaculatus],
bluegill, green sunfish (lepomis eyanellus), and nrown bullhead (lctalurus
pebulosus). Although catch records were not maintained by Mr. Davis until
the 1969 season, he recalls that 3 to 5 pound (1.4 to 2.3 kpl Targemouth
black hass were taken regularly. However, hluepill and green sunfish caught




from the pond were-stunted--from &' to 5 ifches (7.6 to. 12.7 em) in’ length
and unusable. Brown bullhead ranging form 12 to 18 inches (30.5 to 45.7 cm)
in length were taken regulnorly,

While the elevation of the old dam was vaised,care was taken to retain all
of the original Fish stock in the old pond. During the winter of 1967-68
runoff filled the pond to its present elevation, offering greatly expanded
habitat for the resident Fish population, From 1969 to 1977 the pond was
managed using 'second level' Fish cultural practices described by Swingle,
(1962). Second level Fish cultural practices include pond fertilization
and the utilization of desirable Fish species for stocking.

HETHODS

Pond Stocking

Fish present in the pond before enlarging. the old dam became the parent
stock for the present fish population. Neither the exact number of each
species present, nor the exact ratios between predutor and Forape Fish
were known at the start of the trial. The fish spscies present it the
start of the trial were tvpical for other Cilifornia farmponds.

In 1971 approximately 3,000 & ta 8 inch (15 to - 20 cm) chammel catfish
(Ictalurus punctatus) Fingerlings were added to the pond to augment the
diminishing bullhead catches, A faw white catfish [I. catus) were mixed
with the channel catfish fingerlings and inadvertently stocked at the
same time.

Pond Fertilization

A3 % 4 foat {(D.9°x 1.2 W) platform with § dnch (15.2 om) sides was 1nstalled
in the pond the spring of 1969 at an accessilile location. The top of the
platform base was set approximately & inches {15.2 cm) below the average
elevation of the pond. At this elevation fertilizer nutrients would be
dissolved into surface waters For utilization by planktonic algae. A com-
monly available inorganic nitrogen-phosphorns (anmonium phosphate sulfatz)
fertilizer (16-20-0) was added periodically ro rthe pond during esach prov-
ing season. Fertilizer application started in late April or early May when
the afterncon surface temperatures of the pond approached 60°F {15 C).

Fertiliger wias applied as peeded thrioughout the stnmer to maintain an 18
inch (45.7 cm) depth of visibility based on Secchi disk readings. Each
spring the initial applications were generaliy 100 pounds per :surface acre
(112 kpfhal), Additdonal applications made later in the season were Teduced
te 50 pounds per surface acre (56 Kgfha) or less. Fertilization was dis-
continued each vear when the surface wioters started cooling in late August
or early September, 1In addition to fertilizing the pond for weed control,
7 or & domestic geess and 10 to 20 semidomestic ducks were paintained on
the pond throughout the stndy for esthetiv purposes and to help control
submersed pguitic vegetation.




Pond Analysis

Each year the pond was sample seined using the method developed by Swingle
and others in the Southeastern United States. A 4 x 15 foot (1,2 % 4.6 m)
minnow seine as well as a 10 x 50 foot (3.1 x 15.2 m) beach seine with 1/4
inch 0.6 cm) bar mesh were used. Seining was done at intervals around

the pond by anchoring one end at the bank, pulling the seine straight from
the bank to its full length, and then sweeping in ag arc to the bank. In

this manner a quadrant area was seined and quantitative estimates made,

At the start of the field trial the pond was thoroughly sample seined to
determine the fish species present. FEach year sample seining was conducted
during early summer after bass and bluegill had reproduced. The degree of
success of bass and bluegill reproduction and the abundance of 3 to 5 inch
(7.6 to 12,7 cm) bluegills were studied to determine the status of the
population balance as described by Swingle (1956]),

The pond was also sample seined in early fall to determine the relative
number of bluegills that survived the summer to provide forage for bass
during winter and early spring. Farly spring sample seining was used to
determine the relative number and sizes of the bluegill from the previous
summer that escaped predation during the winter,

Seining results were compared with catch records to determine the relative
balance between the population of bass and bluegill, and the distribution
of =ize classes for each fish species in the pond,

Catch and Management Records

Either the pondowner or fishermen recorded the number and total pounds of
each species caught daily from the trial pond. The pondowner recorded
dpplied management such as dates.and amounts of fertilizer applied. §.0.5.
biologists compiled catch records yearly. The total number caught, their
weight, and the average weight of each species, as well as the pounds of
fish caught per surface acre were computed each year. These data are
presented on TABLE 1 for 1969 through 1976.

Fishing

The owner restricted fishing to Family and friends. Fish removed occasionally
by poachers were not recorded. The number of mandays of fishing the pond
received was estimated befween 40 to 60 mandays per surface acre per year.

In our opinion the pond was lightly fished.

In 1875 it appeared desirable to increase bluegill recruitment from the
low static level ovhserved. But due to the light fishing pressure the pond
received it was impossible to greatly increase the take of bluegill to
re-establish an expanding bluegill population that had been present in the




earlier years of the trial. For this reason we decided to drastically
reduce the take of bluegill to study the effects on reproduction rate

during 1975 and 1976. Fishermen were asked not to f£fish for hluepgills.
If any were caught they were returned to the pend: Only & known blue-
gills were removed from the pond in 1975,

RESULTS
Eﬂnd Steq&i&g

The species used to stock the pond were known, However, the exact numbers
of each species and ratios of predator fish to forage fish were not known.
Based on population assessments and catch records,; the establishment of a
stunted sunfish population was prevented and the bass-bluegill population
has wessentially been in a balanced condition since 1971, Swingle ([1956),
said that "In normally balanced ponds, most bluegills caught are above the
fi-inch group in size. The average bass caught i5 from 1 to Z pounds, but
smaller and pessibly larger ones are also taken. 'They (blusgills) are
found on beds several times during the spring and summer." In 1971 the
fish population in the trial pend closely followed Swingle's description
of a balanced bass-bluegill population. The weipht of an averape trial
pond bass was lighter than 1 pound (0.5 kg) from 1974 on, hut in all other
aspects the bass and bluegill closely followed Swingle's description. The
trial pond does contain larger bass weighing 6 pounds (2.7 kg) or heavier.
The large number of bass lighter than 1 pound (0.5 kg) present in the pond
since 1974 indicates that the bass population has tended to be overcrowded
from 1974 to 1976.

The number and ratio of 100 bass and 1,000 bluegill fingerlings per acre

as prescribed for initially stocking fertilized ponds were not used; how-
ever, post stocking management has prevented establishment of a stunted
bluegill population. For this reason we cannot attest to the need to stock
precise numbers and ratios of bass and bluegills in managed farmponds, This
was substantiated by studies on 20 Oregon farmponds by Tsaac and Bond (1963)
who ! stated that; "The .effect of stocking on the population balance of bass-
bluegill ponds was not evident in the ponds studies'.

The advantage of stocking channel catfish on a put-and-take basis in a
fertilized pond was well documented. The 3,000 channel catfish stocked
in 1971 as & to 8 inch (15 to 20 em) fingerlings, wers not fished for 2
seasons until the pondowner allowed them to be taken, srtarting in 1973.
Chaptiel catfish taken from the pond appear on TABLE 1. The number taken
and average welpght ranged from 19 Fish averaging 1.9 pounds (0.9 kg) euach
in 1973 to 45 fish averaging 3.3 pounds (1.5 kg] sach in 1976.

Pond Fertilization

A water hardness of 34 parts per million (ppm), total alkalinity ranging
from 50 to 70 ppm, and warm surface water quickly produced the desired




infusion of phyto and zooplankton after pond fertilization was started each
season. One hundred pounds (45.4 kg) of potash (0-0-32) was added to the

pond in 1969 to accelerate establishment of a satisfactory plankton bloom.
The addition of potash may not have beeén mecessary as the potash was no
longer used and apparently not needed after 1969. The depth of visibility
was readily judped by use of the hand-held Secchi disk. The plankton
bloom was considered satisfactory when the Secchi disk was obscured at a
depth of 18 inches (45.7 cm) below the pond surface.

Sago pondweed and muskgrass were controlled from 1969 through 1976. Pond
fertilization is continuing in 1977. During the summer few, if any, sub-
mersed aquatic plants could be found in water desper than 3 feet (0.9 m).
The plankton bloom effectively limited the photic zone to that depth. The
waterfowl, expecially domestic geese, have controlled submersed aquatic
vegetation where the pond is less than 3 feet (0.9 m) deep and the plankion
layer is too thin to shade out aquatic plants,

The effect of pond fertilization on pond productivity cannot be judged, as
we have no records on comparable unfertilized ponds. However, it has been
well documented by Ball and Tanner (1951) and others, that fertilization

can greatly increase the productivity of ponds. We believe our trial pond
has responded in a similar manner and the standing crop and pounds of catch-
able fish have likewise been raised above the production of typical unfer-
tilized ponds.

Pond Analysis

Each year the status and trend of the bass-bluegill population was determined
for the trial pond. Judgements made about the status of the bass-bluegill
population based on sample seining were verified when compared to each year's
catch record. Fish population assessment by sample seining was & rapid
process requiring a minimum of manpower and equipment. The number and sizes
of fish taken in seine hauls varied widely depending on the season in which
hauls were made or the state of reproductive potential which existed and was
expressed by the bass and bluegill populations. Prior to 1971 typical early
sunmer sample seine hauls contained literally thousands of bluegills and

from 25 to 50 bass fry from .5 to 3 inches (1.3 to 7.6 cm) in length. Three
to 6 inch (7.3 to 15.2 cm) bass and 3 to 5 inch (7.6 to 12.7 cm) bluegill
were also taken repularly, After 1971 typical early summer sample seine
hauls contained only 10 to 100 bluegill 3 dinches (716 em) or smaller and

only 3./to 5 bass of this length, Three tao 5 blugpills larger than 5 inches
(12.7 cm) and the same number of .5 pound (0.23 kg) bass were also taken

in most of these sample seine hauls,

Fish Population Trend

Based on population assessment by sample seining and catch records analysis,
several trends were well demonstrated by the fish population in the field
trial pond:




Bass Population,

Prior to eénlirping ‘the old pond din 1968 before pord records -were
kopt, the pond ‘was, in the words of the owner, "A consistent pro-
ducer of 3 te 5 pound bass". However, after catch records were
maintained no hass 3 pounds (1.4 kg) or hedvier were taken until
1974 when bess ranging from 3 to & nounds (1.4 to 2,7 kg) were
taken. ‘A few bass 3 poumds (1.4 kg) or heavier and as heavy -as
6.8 pounds [3.1 kg) were taken in 1975 and 1976 (TABLE 1) .

Swingle (1946) predicted that bass and bluegill ponds that ure
Fartilized and deveord of submersed agnatic vepetation will normally
produce Iarge desirable-size bhluegill hut will not produce the
hest passible bass Fishing G gond hass fishing 15 defined as,
teatehing a large number of heavy bhass'). Both the hass and blue-
gill populations of the trial pond have Closely followed Swingle's
prediction.

(ver the 8 veurs of the field trial the weipht of the average biss
taken tended to bhecome lighter each veasr while the weight of the
average bluepill taken inereased from 1868 to 1871 and then stabil-
fzed, as shown in FIGHRE 1. lowever, the pondowner is satisfied
with carches of large bluegills and an oceasional bass weighing

Sopounds (1.4 kgl g mere,

Rused on population assessment by sample seaning, fhe Bass have
reproduced suceessiully amd consistently egeh yesr. The lange
number - of intermediate size bhiss dnd each year's crop of younp

of the vear (y/y) hass have maintained severe pressure on the pond's
supply of forage Fisi.

Bluegill,

Since 19649 the averies weipht of harvested Bluegill has more than
doubled (TABLE 23. Hewever, since 1970 the rate of pgrowtlh has
slowed markediy (FIGURE 17, An averags hluepill has weiphed just
gver (1.5 pounds (0.23 kg) Since [973. The average welpht of blue-
gill for 18975 in TABLE 2 is subject to gquastion idue to a small
sgmple-size of only 6 Fish,

Bluegill weighing fram .50 ta .75 pounds (0.23 to 0.34 kg) were
taken reoularly each Year af the fleld trial.. The first bluegill
weighing | pound (0.5 kg) or mere was taken from the pond [n 1971,
That year 23 bluegills weiching 1 pound (0.5 kg) or more were taken
from the pand, The heaviest hluegill taken from the pond during the
trial was o L& pound (0.7 kg) fish of unknown sex tuken during April

orf 1975,

Based on catch records, the weight of the average bluegill, and no
doubt the weight pf the standing crop of hluegills, reached a peak
in 1971. HBased on population assessment by sample seining the
recruitment rate of the bluegill population started to decline
after 1971. This substantiates a prediction by Swingle (1956} that,




MHeavy reproduction by bluegills Is taken to indicate rapid growth
of the brood fish, light reproductiion to indicate slow growths and
no reproduction to indicate no growth or loss of weight by the
broad fish!!,

A reduction of 0,11 pounds (.05 kg} in weight of an average
biuegill was chserved from 1971 to 18972, Discounting the average
weight For 1975 due to:small sample size, the weight of the average
hluepill essentially stabilized From 18973 through 1976 (FIGURE 27.
A total absence of hluegill reproduction was not observed any year
of | the: triall

Bample seining £rom 1969 through 1971 showed evidence of heavy
reproduction by bath vass and bivnegill and large numbers of y/fy

for both-species; depending nn: the: time of the year the pond: wis
spined. [However, From 1972 vo 1976 each ¢uadrant seined produced
evidence that the reproductive rate of bluegill had heen markedly
redueed., In those years sample seining during: bate summey typically
produced 10 or less yly bluegills and only eceasionally up ta 100
vl pexguadrant,

Bass/bloegill Imtergction.

The: hass:and bluerill popularion:from 1963 through 1871 can bast
be:described as an expanding population.. Wood: (19517 defined an
expanding population as an, "assemhlape of fishes rapidly expanding

in nunhers, averdpe size and weipht''. Swingle (1956) stoted the

Fol Towitp repgarding expanding populations: "During the expunsion
lnrpe: nonbers of spall Fishes @re myadTablac  This Ts an: ideal
condition For production of a hiph poundage ot piscivorous: fishes;
bassy crdppie, wdlleye, and otliers, I fract, forisishort peried

the expanding population 'vsual Ly produces o higher poundage of
piscivorous: Bishes than a balanced populatlon, Hecause the Tatter
maintdi d hiph percentage of its total welglit in Jarge forage

Fish' (i.e. -that dre too large tol be edten by bass).

Results of the field trial aguin substantidsted this prediction by
Swingle. In 1972 and 1973 the number of larval snd fry DItegills
observed dropped off sharply. This observed trend of sharply reduced
Fluegill production dontinuad throigh 1976, In 1872 a4 veversal or

leveling of f was also noted in the previous trend ‘during 1569

through 1871 of anmial incredse in the weight of the average bluegill,
A-reversal was noted For bass when Lhe welght of the aveérage bass
peaked cut in 1971 but then started a trend of gradual decline from
1872 thratgh 1975 pnd mioe hiove stabilized in 1976 [(FIGURE T);

Rasead on these ohservations beth the bhass and hludedill ]‘}U]JLllatit_‘IDE
changed during 1972 From cxpanding to kalancad populations as pre-
dicted by Swingle. Swingle (1954) alse statced, "The fact that an
expanding population within a given envlronment cannot continue to
cxpand Far more than 1 or 2 wvears, limits good fisking for bass and
ather predutory species to the secoml and part of the thivd year
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was provided for the fish other than the increased pond productivity
due to pond fertilization. In 1973, after 2 growing seasons, the
harvested channel catfish averaged 1,89 pounds (0.88 kg) each and by
1976 averaged 3.27 pounds (1,48 kg) each. No y/y or fingerling channel
catfish were taken in any sample seined yuadrants or by hook and Lline
fishing. Again, no reproduction wad observed. The pondowner and
fishermen have been delipghted with the growth of the channel catfish.

The small number of white catfish stocked with the channel catfish
in 1971 have shown up asafew nice cstchable fish of 2 to 3 pounds
(0.9 to 1.4 Kg) each. No y/y or fingerling white catfish were taken
by sample seining or by hook and line fishing during the field trial.

6. GOreen Suntish.
Based on sample seining at the start of the field trial there were
only a few green sunfish in the pond in 1969, compared to the number
of bluegills, The exact reason pgreen sunfish did not survive in the
pond is not known. Since 1970 no green sunfish have been taken in
sample seined quadrants or by hook and line fishing. We Ffeel that
the green sunfish is not prolific enough to survive in a hass-
bluegill pond without heavy cover.

7. Crappie
A very limited number of black crappie were present in the pond in
1569. If the crappie reproduced during the field trial no reproduc-
tion was evident in sample seined quadrants. Two crappie weighing
1.5 pounds (0.68 kg) cach were taken in 1972 and a crappie weighing
2 pounds (0.91 kg) was taken in 1975. 'The exact reason why the
crappie did not become established is not known,

Fishing

Fishing pressure on the pond was light. The fishermen, with the exception
of some children, were experienced. The majority of fishermen used bobbers
with either minnows or worms for bait. The owner and several others Fished
for large bass with artificial lures. MNone of the fishermen with access to
the pond were believed to be highly skilled hass fishermen.

Swingle recommended that to maintain & desirable balance between predator
and prey species, fishermen should strive to harvest bluegill and bass in
a4 ratio, by weight, of 4:1 (4 pounds (1.8 kg) of bluegills for each pound
(0.5 kg) of bas®™ The hest rdatio achieved by*Fishermen on the pond was
1.79 pounds (0.81 kg) of bluegills for every pound (1.5 kg) of bass caught
in 1969. The worst ratio was 0.06 pound (0.03 kg) of bluegill for every
pound (0.5 kg) of bass when a rtestriction was placed on taking bluegill
from pond in 1975. These ratios are very low when compared to the
recommended ratio.
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DISEUSSTON - ARD - CONGLITSTONS

Deepening ponds to reduce the grawth of submersed aguatic plants and use of

post stocking management such as pond fertilization, record keeping, and pop-

Hlntion assesyment are extremels dmportant These management methods should
be stressed as maeh A5, o7 mere than stocking desirvable species pt pradatory
and forage fFishes in exact mumbers and ractos (hr Soil Conservation Service

publipation entitled Warmwater Fish Pondd Management in Galiforpia®, designed
for use in California: and USPA Fermers Palletin No, 2250, "Warm-water
Fishponds", botli stress pnpoilany f pomd desten and management

Pont! fertrlizi on WILH In0TEGI0 111 GEEN Pid :'=:" i'-il.:l'.' fertilizer can he
tsad 1 Calitbol 'E athrpted warmkwiter poen fer vontrel the growth of
submersed daguitid plannts Whet sed 11 Well | mant | |I'Iiii:. th ultimate
[ll'llfll gtaon or catCcnmiis Fish will 1s W 1 LS thivtion of most unfer-
tlized sntd otlherWlse UnmEsngEe TaTmpan stnted sinfisl pepilal
ypicil of most maniged ponds will d@lso be prevented, The addition of
potash to farmponds may or may not | I T i sutab] ish 4 satisBactery

| R v 13 2 CIEATN

Swingie's rapid fish pupllaviong Gs: nent fiethod hasdd on sapple seining
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Fish on a sustainod bosji Mithongh nsefal om short term basis, sample
seining ohservarions ¢anm best he o when i aime eollected for tWwe or

more ¥ears ami analysad the waloe nf the rapid Fish population assess-

ment metnhog Dasae EYIL Skl | | 1 & | I} oif [HETI JELRLL | It as I'l'. €Tl TEREAL

substontizsted dyring this fisld 1wl ither fraeld work, and pond surveys
Most of Swingle's i ponds 1m fhe mthaastern States held True
for ponds we ex L 1itornd

Fishine pressure on vhe trand ponmd wos light throughoot the faeld rrial

and wa I| s TIR7 dound o CRITEINLE 1 [ FEss Lnn necessary To il 1=y '.'.".;'ilJET
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Wl r|'| T.ne :-] L3 A Y '.:'.":'I'. e AT Na QAoes T laz SA T morTs Ll shermen to
LTIET S S8 | hl_' tarh Or LI I' 25001 wie preasenl TVEDOLIC LN II"'I e '!'l.'il'I1

L

could bhe defined as optimum yisld [} i5 defined by Stroud (I977), as
onpposed To maximum vield 'he spstained vield of 62 pounds per surface
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Stroud (1977), speaking of inland waters of the United States south of
Alaska, stated"...that predator (game) fish components are probably

already sufficiently exploited." The associated preyfish components
(panfish, etc.) can evidently support several times grealer utilization

in most waters.!! As the future outlpoock for so many of our resources are
being predicted nowadays Stroud sees severe limitations on the availability
of angling opportunity in the near future unless present management regimes
used for warmwater Fisheries are changed, We feel that this is the case,
at least in California.

Many more studies and much more work and effort should he exerted by natural
resource agencies and schools teaching fishery science to make the precious

water in our warmwater ponds in California, and elsewhere, more productive,
&
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ABSTRACT

An 8 year field trial was conducted in California's Northern Sacramento
Valley on a typical warmwater farmpond, The pond was stocked with large-
mouth black bass (Micropterus salmoides), bluegill (Lepomis macrochirus),
channel catfish (Ictalurus punctatus} and other species, The field trial
was conducted to determine if population assessment and other pond manage-
ment techniques developed and practiced by the late H. S. Swingle in the
Southeastern United States could be used in California. Pond fertilization
was also evaluated for control of submersed aquatic vegetation. A stunted
bluegill population, typical of unmanaged ponds, was also avoided. The
field trial pond produced an average annual catch of 62 pounds per surface
acre which is considerably more than the catch reported for larger warm-
water impoundments throughout California and the Inited States,




pond catch recard summary
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TABLE 1.

Davis pond catch record summary

Wt, Per Unit of Area

Fish Number Total Waight Average Welght 1bs, /Sur - Kilogrms,/
= of Fish Pounds.  Kilograms Pounds Kilograms face-Acre Hectare
1975
Largemouth Bass 184 98,25 44.00 HTE 24 19.65 22.08
Bluegill ) .50 2.04 i .34 80 1.00
Chammel Catfish 45 141,75 64,35 3.30 1,50 28,35 31.85
Brown Bullhead B 17.00 ity 2,10 +95 5.40 3.82
Crappies | 2,00 91 -——- ---- ——=- -———
Totals 242 263.50 119,62 52,70 59, 22
1976
Largemouth Bass 22§ 135.58 61.55 .58 v 27 27.12 30.47
Bluegill 67 39.00 17.71 .58 V26 7.80 B.77
Chammel Catfish 45 147.00 66.74 3.30 1260 29.40 33,04
Total 340 321.58 146.00 64,32 T2.78
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