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JOB COMPIETION REPORT

Investigations Pro ject

State of'Kentucky

Project F-3-R, FARM POND INVESTIGATIONS

Work Plan No, II, EXAMINATION OF PAST STOCKING RESULTS
Job No., IX-A, SEIECTION OF PONDS TO BE SURVEYED
Job No. II-B, FIELD SURVEY OF PAST STOCKING RESULIS

Job No. II-C, ANALYSIS OF DATA
Introduction

The Kentucky Department of Fish and Wildlife Resources?! farm
pond stocking pregram was inaugurated in 1945 with the stocking
of 150 ponds. Prior to this date pond stocking by this agency had
been limited to ineidental stocking of less than 100 ponds in the
central area of the state. Over 24,000 ponds were reported stocked
by Departmental personnel during the period 1945 through 1953, with
a high of 6223 ponds being stocked in 1953, In view of present
widespread pond construction and relaxatien of size requirements,
indications point te increased stocking with no leveling off peint
yet in gight.

Largemouth bass Micropterus salmoeides (Lacepede), and Kentucky

bass, M. punctulatus (Rafinesque), have been available for pend

stoeking through state hatcheries since the outset of the stocking

program; however, until 1947 bluegill, Lepomis macrochirus

Rafinesque, were seined locally and delivered directly teo the ponds



of requesting individuals. Due to a greatly increased number of
stocking requests during 1947, it was necessary to revamp the
entire stocking precedure. Under the plan adopted at that time,
and still in current use, bass and bluegill were delivered to a
central peoint in each county, rathep Fhaﬁ to individual ponds.

Since 1947, bluegill have been 1érgely supplied by T, S, Fish
and Wildlife Service hatchries, with some adult bluegill being
procured by state fisheries personnel f&ém pends overcrowded with
bluegill,

Two types of stocking have been used intermittently since 1845;
adult bluegill with fingerling or fry bass and, fingerling bluegill
with fingerling or fry bass. Adult bluegill ratios and rates were
developed from an initlal series of ponds stocked in 1845. Finger;
ling ratios and rates used were those recommended by the Alabama
Agrieultural Experiment Station and the U. 8, Fish and Wildlife
Service, with some later modifications being made by Kentueky fisher-
ies perseonnel,

Clark (1952) reported that stocking a small number of adult
bluegill with fry bass was more conducive to producing balanced
bass - bluegill populations in Kentucky ponds than was the stecking
of relatively larger numbers of fingerling bluegill with fry bass.

Carrent investigations were begun in November, 1851, as a part
of the Dingle-Johnson program. The immediate project objectives
are the testing of variens stocking raties, rates, anﬁ methods of
stocking. The ﬁ?timate objectives are the develepment of stecking
raties, rates, and methods best adapted te Kentucky's climatic and

s0ll characteristics,



An initial phase of the project was the evaluation of past
stocking results. This phase wag intended to serve the three-fold
purpose of (1) ascertaining the relative success of various ratios
and rates used previousiy, {2} determining the extent and effeect of
faetors other thén stocking ratios and rates on population balance,
and (3) allewing directed stocking of third-series experimental
pends through augmentation of data obtained from first and second-
series experimental ponds.

Ma jor emphasis was placed on a determination of the relative
sucecess of the various ratios and rates used previously, with other
probable factors‘contpibuting to pond failure being relegated to a
secondary role. Placement of emphasis primarily on ratios and rates,
however, is not to be construed as meaning that other factors were
considered to be of lesser importance in determining pond success or
failure.

Applicable findings resulting from this study have been applied
to the remaining series of experimental ponds.

Certain portions of the data previously presented in guarterly
progress reports are repeated here and the entire work plan pre-

gented as a unit in the interest of clarity and cohereney.
JOB NO., II-A, SEIECTION OF PONDS TO BE SURVEYED

0L jectives
To select a number of ponds from the farm records of previous
stockings, based on variations in size and soils regions, to use in

evaluating past stecking ratios.



Technigques Used

Prisr to the gselection of any ponds, the state was divided
inte six major soils regions (Figure 1). These reglons were
based on recommendations of the Seoils Department eof the University
of Kentucky and from publicatiens of that institutien and the
U. S. Department of Agriculture. Kerraker (1950) described, in
part, eachpf the major solils groups as fellews:

1, Jacksen Purchase: The Purchase consists of that portion

of Kentucky lying west of the Tennessee River. Here most
of the soils are derived from leegs which ranges from 2 to 20
feet in thickness, and if unlimed are moderately to strongly
acidic. They are low in phosphates but net as much sa as

the other soils eutside of the bluegrass area.

2. Western Coalfields: In this gection the upland soils

are derived from sandstone and shale. They are low in
phosphates and usually moderately to strongly acidic. Con-
siderable loess has been deposited in that part of the area
nexf to the Ohio River, but this and the overflew area

contain few farm ponds,

3., Pennyroyal: The solls of this area are derived from

sandstone, shales and limestone, elther gingly or in
various cembinations. All are slightly te strongly acidic
and low in phosphates. The topegraphy is generally sleping
to hilly.,



MAJOR PHYSICAL DIVISIONS OF RENTUCKY

Fig. l.
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4. OQuter Bluegragg: In this section the topography is

rolling to hilly. The soil is derived from limestone
and calcarecous shaleg, with the latter predominating
in the outer sections. The majority of the s0ils range
from slightly te mederately acidic,

5. Inner Bluegrags: This area is well known for its

productive solls derived from phosphatic limestone.
Topographically it consists of gently rolling upland,
6. Eastern Coalfields: This region is typified by rugged

and partly mountainous topography with very little bottom

land. The soils are derived from sandstene and some

shales. The greater portion of the area is in forest, and
not suitable for agriculture. Very few farm ponds are

located in this section, mest of them ﬁeing confined to a

few southern counties.

A survey of Kentucky's past stocking records disclosed
numerous ratios, both adult and fingerling, which were used
freguently during the past six years (1946-1952), The ratios
which were used most frequently, and all of thoge still in use,
were given the mest attention, |

In order to expedite the field checking of ponds, stocking
record cards were selected at randem, first from counties con-
, taining the greatest numbers ef ponds in each soils region, and

- then from counties containing fewer ponds until adequate numbers



of ponds in each size group stocked with various ratios were
obtained.  The bulk eof the ponds selected were stocked from
1948 through 1950, and the average age was three years. The
accompanying tables (1 and 2) include the raties used mogt
frequently during the past six years and list the ponds
selected for survey purpeses in various size groups and solls
regions. Not included in these tables are about 200 ponds
stocked with varieus extreme ratios and some intermediate
ratios thought worthy ef attention in providing additienal
pertinent infermation. The selections were the widest avail-
able and ghe lack of pends in certain soils regions and size
groupings indicates non-availability.

Eight hundred seventy-two ponds were selected from the
files fer survey purposes. Two hundred seventy-two ef these
ponds were field checked during the summer of 1852, Following
the field work in 1952, it was apparent that Job II-B could be
éreatly expedited and considerable time and effort saved if
ponds of the following classifications could be eliminated
without field checks by project personnel: (1) those poer
physiecally, (2) those containing species other than bass and
bluegill, (3) those inaccurately measured, and (4) those with
a critically low water level during the first summer follewing

stocking,
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Questionnaires for each of the 600 ponds not checked were sent
to conservation officers. These men were requested to contact each
pond owner, complete, and return the guestlionnaires. The results
of the questiobnaiveﬁreturns'W@re”as fellows:,
1, Questionnai;es were returned for 499 ponds.,
2, Conservation officers failed te report on the status of
101 ponds.

3. Eighty ponds had gone,gry gince being stocked.

4, Other fish were knoun to have been added to 78 of the
‘remaining ponds which had not gone dry.

5. Questionnaires were returned on 156 ponds under 3 acre;
of these, 49 had gone dry, and 56 of the remaining 107
were known to have had eother fish added.

Approximately 100 ponds, based on questionnaire returns,
appeared to warrant further investigatien in the evaluation of past

gtoecking ratios.

Job No, IT-B, Field Survey of Past Stocking Results

0Ob jective

To determine the relative success of past stocking ratios.
Techniques Used

Field work was begun in the Jadkson Purchage (Figure 1) on
May 19, 1952, but had to be delayed until early June because no
bluegill fry were found during the week of May 19. When seining
operations were resumed in early June, bluegill fry were readily
obtained in ponds not overcrowded with these or other forage

species.



Scale samples were taken for age and growth determination fron
populations found in manageable and marginal ponds (defined below).
In addition to obtaining average growth rates, it was surmised that
differences in basic fertility of the major soils regions might be
reflected in the growth rates of fishes from these reglons.

All data and pertinent comments for each pend were entered on
individual survey forms on lecatien., Numbers, lengths, and size
groupings of each species of fish were recorded as they were obtained
in each seine haul.,

Analysis and classification ef fish populations - Populations

were examined with seines ranging up to #50 feet in length; however,
after the first two weeks'! operations, use of all seines in excess
of 756 feet in 1éngth was dispontinued. In view of the additienal
efﬁort and time required to secure samples with geines lenger than
75 feet, their use could not be justified in general survey work,

‘A common-sense minnow seine, 10 by 4 feet, was used to capture
recent spawn, being especially useful in early season operations
and in ponds badly overcrowded with bass.

A 4.inch square-mesh seine, 30 by 6 feet, was used in capturing
fish of intermediate sizes, i.e., between the fry and adult stages.
Also, this size seine was useful in capturing adult fish, especially
in the smaller pends.

A 1i.inch sgquare-mesh seine, 75 by 8 feet with No. 9 thread,
was used to capture adult fish for age and growth studiés and to
obtain as complete a sample of the adult population as practicabléo

Analysis and subsequent classification of the fish populations
examined were based primarily on the precepts of Swingle (1945, 1950).

- 10 -~



Unbalanced populations were of two types - those overcrowded with
bass: those overcrowded with bluegill and/or other forage species.

Ponds, which because of bass predation, iacked adeguate
recruitment of small bluegill to replace those adults lost through
angling and natural mortality, were classified as containing
unbalanced pspulations because of overcrawded bass.

Ponds which were overcrowded with bluegill and/or other forage
gpecies, to the extent that either bass or bluegill or both had
ceased reproduction, were classified as containing unbalanced popula-

tions,

Popds in which adeguate recruitment of the young of component
species occurred, such that production of fish of a harvestable size
of both the carnivorous and forage species was agsured, were

classified as containing balanced populations.

Classification of Ponds ~ Ponds were classified as manageable,
marginal or unmanageable fbr purpeses of this survey.

The term manageable is used in reference to those ponds that
were immediately suitable for the sustained production of bass and
bluegill of a harvestable size, It does not include ponds which
could be made manageable by watershed improvements or by the
exclusion of livestock.

Ma jor peints of judgement were as follaws:

1, Adequate depth for continueus growth and earry-over of figh
through periods of low rainfall (depends on water supply).

2., A relatively stable water level.

3. Moderate to nonexistent overflow of water from ponds.

4, Absence of large areas of extremely shallow water.

5, Clear water except following extremely heavy rains.

- 13 =



Marginal ponds have only limited falue in the sustained pro-
duction of harvestable bass and bluegillo Ponds in this category
are exemplified by one or more of the following characteristics:

1, Inadequate depth for continuous growth of bass and bluegill
during mederately dry periods,

2, Widely-fluctuating water level,

3. Subjeet to heavy overflow of water during winter and early
spring, resulting in an excessive loss of nutrients and adult
fish.

4, Extensive areas of shallow water that hamper predator centrol
of forage species and promote growth of emergent weeds.

5. Moderate siltation resulting in retardation of bass and bluegill
growth, bass repreduction‘not being greatly affected.

The distingnishing ceritera of unmanageable pends are similar to
those for marginal ponds except the effects of siltation, water level
fluetation, ete., are mere pronounced. All pends within this classi-
fication are partially er wholly unsuited to the sustained preoduction
of harvestable bass and bluegill., Pends in this category are charac-
terized by one or more of the following conditiens:

1, Ina&eqaate depth for carry-over of bass-bluegill population

during prolonged periods of little or no rainfall.

2, Extreme water level fluctuation such that bluegill and/or bass

growth is severely retarded for prolenged perieds.

3., Pond subject to heavy overfleow of water during major pertion of

growing season, resulting in severe less of adult fishes and nutri-

ents,

4, Major areas of pond consisting of water too shallow for efficient

control of emergent and submergent weeds.

- 12 -



5. Extreme siltation resulting in severely retarded growth of bass

and bluegill and greatly curtailed or suspended bass reproduction,
In summation it may be said that manageable ponds are those
ponds which are potentially good fish ponds; marginal ponds are
those which are potentially 0n1§ medieccre to poor fish ponds, and
unmanageable ponds are those ponds which are, at best, poor fisgh
ponds.
Job No, II-C. ANALYSIS OF DATA

Ob jective

To evelve ratios and rates to be uged in the stocking of experi~

mental peonds.
Findings

Success of various ratios and rates of bass-bluegill stooking

Data were obtained as to the relative success of various

stocking rates and ratios of fingerling or fry bass to fingerling
bluegill from 63 ponds (Table 4), and for fingerling or fry bass

and adult bluegill from 50 ponds (Table 3). Ponds included in
these tables eontained only bass and bluegill, Wad net had addi-
tional bass and/or bluegill added, and were physically qualified

as fish ponds. With the exceptien of the 101 ponds not reported

on by conservation efficers (see Job II-A}, the preceding 113 ponds
ﬁepresent the maximum number of ponds meeting the above qualifi-
cations from the original 900 ponds selected.

The ratio of 3 bass to 1 bluegill produced the highest signifi-
cant percentage (46%) of balanced populations of the adult raties
investigated. The ratio of 1 bass to 8 bluegill produced the
highest percentage (87%) of balanced populatiens of the fingerling

raties,

- 13 -



TABIE 3. REILATIVE SUCCESS OF VARIOUS RATIOS AND RATES OF FINGERLING OR FRY BASS
AND FINGERLING BIDEGILL STOCKING

Lppreximate
atio of bass 1:3 and 1:5 1:6
0 bluegill

and i:10 i:12

i
@0
ped
[+]

o

334
500
505

lates per acre
f bass and
luegill

80 ;250
60
100
200:1000
80 ;
120: 7D
60 ¢ 500
120:1000
340 :2850
80 : 700
39:375
50 : 500
100: 1000
k) 2500
B0 : 1000

*onids with
ywererowded bass
yopulations ] i

)
e

>onds with
yalaneed 1 1 2 8 1 12 1 7 6 1

yepulations ﬂ_

*onds with
ywvercrowded ﬁ
yluegill 1 1 4
yopulations

Ponids with
wercrowded . :
yass populations 4(25%) it

2onds with
alanced 4(67%) 8(50%) 13(87%)  15(65%)
yopulations

*onds with
ywvercrowded 2(33%) 4(25%) 2(13%} " 8(35%)

mirarernt

} 3(100%)
yluegill
populations o
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TABIE 4.

RELATIVE SUCCESS OF VARIOUS RATIOS AND RATES OF FINGERLING OR FRY BASS AND ADULT
BIUEGILL STOCKING

pproximate

atio of bass

o bluegill

Pl
(-2
}_..l

o
aec
i

and

bbbttt

5:1

7:1 8:1&104

ates per acre

f bass and
luegill

: 40

60

50 : 20

s 156

100 : 40
100 :60

80:30

230 270

240 :90

B

: 20
750193

100

100:15
240:30
300:30

onds with

vererowded bass

opulatiens

= 1130 : 100

20080
375

e
i

100 : 30
150 : 45
= 150:55
200 : 60

-
W
-

poed

onds with
alanced
opulatiens

'onds with
vercrowded
Juegill

opulations

'onds with
vercrowded
opulations

bass

8(30%)

8(23%)

|

ands with
alanced
opulations

1(10%)

16 (46%)

1 (50%)

1 (33%)

onds with
wwvercerowded
) luegill
yopulations

1(10%)

11(31%)

1 (50%)

2 (67%)
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An average of 4 years had elapsed gince stocking for ponds

stoeked with adult bluogill! (Table 4), and an average of 3 ycars
had elapsed for pends stocked with fingerling bluegill (Table 3).
This population age difference is due to the fact that the two
methods of stocking were generally not used concurrently.

Four t6 8 years had elapsed since gstocking for 31 of the ponds
stocked with adult bluegill (Table 4) and 10 of the ponds stocked
with fingerling bluegill (Table 3). OF the 31 ponds stocked with
adult bluegill, 13 ponds (42%) contained balanced populations,
while 9 ponds (29%) contained populations overcrowded with bluegill
and 9 pends (29%) contained populations evercrowded with bass, §ix
of the 10 ponds (60%) stocked with fingerling bluegill centained

palanced pepulations, while 4 ponds (40%) centained populatiens ever-
crowded with bluegill.

Pond Sime and Population Balance ~ It was observed early in the

field investigations that ponds of less than i aere contained
unbalanced populations mere of‘ten than ponds which were { aere or
larger. Swingle (1945) reported that unfertilized ponds of less
than % acre and fertilized ponds of less than 4 acre were too small
to insure good results with the bluegill-largemouth bass combination
because the limited numbers of bass which these ponds would suppert
did net insure adeguate reproduction.

The effect of pond size on populatien balance as a single factor

could not be evalnated from the data obtained; however, it can be

k3

shown that unfertilized ponds 3 aere or larger contained balanced

populations twice as often as did unfertilized ponds of less than i

acre, withont regard to other factors (Table 5).

- 16 -



Sixty ponds (25%) were reportedly fertilized the first year
following stocking. Thirty-ecight pends (16%) received some fertili-
zation during the year in which the ponds were investigated., Four-
teen ponds (6%) were being fertilized adequately teo maintain at
least a light plankton growth. Swingle and Smith (1947) recommended
that periedic applicatiens of an inerganic fertilizer be made to
pends in the southeastern states in order to maintain a plankton
density -such that the pond bottom could not be seen in water more
than 12 inehes deep. None of the pends investigated received
adeguate fertilization for maintaining a planton density at this
recommended level,

In many instances pond owners were wasting fertilizer materials
by applying them to unmanageable ponds which were muddy and heavily
silted and pends which contained hopelessly unbalanced pepulatiens.
A few owners were using an adehuate amount of fertilizer materials,
but had made enly one or two applications per year at irregular

intervals - a wasteful and apparently ineffective procednre.

Table 5. RELATIONSHIP OF POND SIZE TO POPULATION BALANCE=*

FERT ILLZED** UNFERTILIZED

Pond size Less than % a. 4 a, or larger| Less than % a.| 3 a. or larger

No. ponds with 10 (71%) 9 (18%) 62 (36%)
" balaneed popu-

latiens

Na;ﬁﬁnds with
{ unbalanced popud 2 (100%) 4 (29%) | 41 (82%) 111 (64%)

latiens

Total No. ponds 2 7 50 ! 173

*Includes all pends which were seined and for which the populatien
balance eonld be determined.

#*¥Peprtilized adequately to maintain at ieast a light plankten growth.
- 17 =



Oceurrence of species other than bags and/or bluegill - A

random sample of 272 ponds was investigated during the summer of
1952, The status of each pond is given in Table 6.

Fourteen ponds were devoid of fishes. Fish were killed in
2 ponds in the Pennyroyal and 1 pond in the Inner Bluegrass through
the use of agricultural insecticides on pastures and field creps.
Oxygen depletion resulted in the loss of the fish population ef 1
pond in Pennyroyal. The fish pepulations of 2 ponds in the
Western Coalfields and 1 pond in the Eastern Coalfields had been
eradicated by retenene. Fish populations failed to become
established in 3 ponds in the Eastern Coalfields which received
acid mine water. The fate of the figh pepulations eof 1 pend in
the Pennyroyal, 1 pond in the Western Cealfields, 1 pond in the
Jackson Purchase and 1 pond in the Inner Bluegrass could not be
determined.

The highest percentage of dry ponds (23%) occurred in the
Inner Bluegrass, while the lowest (6%) occurred in the Eastern Coal-
fields.

The highest percentage (1L7%) of ponds which were investigated
but did not warrant seining was in the Jackson Purechase. The
ma jority of these ponds were little more than mudholes because of
hog or cattle usage., Some ponds in this group were small and/or
shallow and had been seined extensively for bass,

Six ponds could net be seined successfully because of obstruc-

tiens in the water or because the pond was too deep to seine.

- 18 -



SOILS REGION P Jp WC 0B 1B EC__
Bass and blg. only | @ (24%) 16 (27%) 14 (21%) 9 (23%) 9 (23%) 16 (55%)
Containing species [12 (33%) 28 (48%) 30 (44%) 20 (50%) 17 (44%) 4 (14%)
other than bass and

blg.

No fish 4 (11%) 1 (2%) 3 (4%) - - - - 2 (5%) 4 (14%)
Pry when Investi-

gated 7 (194) 3 (5%) 10 (15%) 7 (18%) 9 (23%) 2 (7%)
Investigated dbut

not seined# 4 (114) 11 (19%) 8 (124) 4 (10%) 1 (3%) 2 (%)
Not seinable 1 (3%) - = -~ 3 (48 ~---- 1 (3% 1 (3%)
Total Ponds Checked 37 59 68 40 39 29

#Included ponds which were smal
seining, ponds which had been s
known by conservation officers

than bass and bluegill.

1 and overrun with hogs, hence, not weorthy of
eined extensively and small ponds which were
to contain dominant populations of fish other

Table 7 is a further breakdown of Table 6 inte ponds centaining bass

and/or bluegill only and ponds containing other species; also shown is the

occurrence of the principal groups of extraneous fishes,

One hundred eleven ponds (6%) contained species other than bass and/ or

bluegill, The soils regiens having the highest percentage of ponds with

extraneous species were the Western Coalfields and Outer Bluegrass (73%)

each) and the one having the lowest percentage (24%) was the Eastern Ceal-

fields.

Green sunfish, Lepomis cyanellus Rafinesque, was the prineipal

extraneous species, occurring in 28% of the ponds which contained fish,

Bullheads, Ameiurus natalis (LeSueur) and A. melag (Rafinesque), were

found in 19% of all pends containing fish and the erappies, Pomoxis nigro-

maculatus (LeSueur) and P, annularis Rafinesque, in 14%. Other fishes
found which were foreign to the listed stocking were orangespotted sunfish,

Lepomis humilis (Girard); lengear sunfish, Lepomis megalotis (Rafinesque);
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glzzard shad, Dorsema cepedianum (LeSueur); blue cat, Ictalurus

farcatus (LeSueur); shellcracker, Lepomis microlophus (Gunther); war-

mouth, Chaenobryttus cerenarius (Bartrami; goldfish, Carrassius

auratus Linnaeus; carp, Cyprinusg carpio Linnaeus; golden shiner,

Notemigonus cryseleucas Mitechell; and several other specles of

minnows. In additien to these species, largemouth or Kentucky bass

were known to have been added to 4 pends and bluegill to 1 pend.

The soils region with the highest percentage of ponds centaining

green sunfish (38%) was the Outer Bluegrass and the one with the

lowest percentage (5%) was the Eastern Coalfields. The highest

percentage of peonds with bullheads (23%) was in the Jackson Purchase,

while none of the ponds examined in the Eastern Coalfields ceontained

bullheads. The highest percentage of ponds containing crappile (24%) -

was in the Pennyreyal and the lewest (5%) was in the Eastern Ceal-

fields,

Table 7, OCCURRENCE OF SPECIES OTHER THAN BASS AND BIUEGILL IN 184
SURVEY PONDS.,

SOILS REGION _ '\ P __ _Jp _ _w¢ __ _oB__ 1B __ EC
Bass and blg. enly| o{(43%) 16 (36%) 14 (27%) 9 (27%) ©(33%) 16 (76%)
Containing speciks

other than bass 12(67%) 28 (64%) 30 (73%) 20 (v3%) 17 (67%) 4 (24%)
and blg.

No. with green '

sunfish 4 (19%) 13 (30%) 15 (34%) 11(38%) 7(27%) 1 (5%)
No. with crappie | 5(24%) 9 (214) 5 (11%) 2 (%) 4(15%) 1 (5%)
No. with bullheads| 3 (14%) 10 (23%) 9 (21%) 5(17%) 7(27%) = ~ = =
Total pends seined 21 44 44 290 26 20
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Relationship of wild fish to population balance - Inasmuch as

wild fishes were found in 60% of all ponds containing fish which
were examined during the summer of 1952 (Table 7), it is of interest
te cempare the success of ponds containing only bass and bluegill

and these containing wild fishes,
Swingle (1852) reported competitien with wild fishes which were

present in the pends befere the hatchery fish were stocked as being
the most commen cause of pond failure in Alabama. He algeo listed
the stocking of adult fishes before arrival of the hatchery gtock as
a second factor of considerable magnitude centributing te pend

failure,

Inasmuch as pends in this investigation were not examined until
2 or more years had elapsed following stocking, it was not possible
to determine accurately the time or mode of entry of the extraneous
species into the ponds. Consequently, all species occurring in survey
ponds which were not stocked by the Division of Figheries were arbi-
trarily classed as wild fishes.

The effect of wild Ffishes on population balance in 140 ponds is
shown in Table 8. Three distinct types of ponds are recognized (see
Job II-B) and the effect of wild fishes on populatien balance in each
type determined.

In order te reduce variables te a minimum, only these raties for
which the relative success had been determined previously were
included. Peonds used previously in determining ratie success qualified
physically as fish ponds, contained only bass and bluegill and,
insefar as eould be determined, had not been subjected to ether facters

whieh might influence the population balance. Knowing the percentage

- 21 -



of success of each ratio under favorable conditions, it was pessible
to determine the percentage of success that the aggregate ratios,
considered under the three categories of ponds, would have achieved
under the same conditions. The caleulated percentages of snccess,

Based on weighted averages, for the ratios inecluded in Table 8 were:

manageable ponds 65%; marginal ponds 61%, and unmanageable ponds 58%.
The average number of years elapsed since stocking for manageable
ponds was 3; marginal ponds 24; and unmanageable ponds 3.

In view of the slight differences in aggregate ratio success and

average population age between the three categories of ponds, it wonld
appear that the inclusion of more than one ratieo and population age
has not greatly affected the validity of the data presented.

The presence of wild fishes in manageable ponds resulted in a 14%
decrease in the relative number of balanced populations over ponds in
the same clasgification containing bass and bluegill enly, in marginal
ponds 46%, and in unmanageable ponds 50%.

The relative number of balanced populations for pends econtaining
bass and bluegill only was four times as great for manageable ponds
as for unmanageable ponds and twice as great for marginal ponds as for
unmanageable ponds. The relative number of balanced poepulatiens in
ponds containing wild fishes was six times as great for manageable
pends as for unmanageable ponds, and twice as great for marginal pends
as for unmanageable ponds.

It is noteworthy that pend owners interregated prier to inspection

of their ponds reported that fishing was "fair te good" in 53% ef the
manageable ponds, 16% of the marginal ponds and 10% of the unmanageable
ponds.

The likliheod that fishing success was closely related to pepu-
latien balance could net be demonstrated conclusively because of the
small numbers of balanced populations in the marginal and unmanageable
categories,
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Table 8. RELATIONSHIP OF WILD FISH TO POPULATION BALANCE IN THREE TYPES

0F PONDS
STt 1 mmmmmmmmmmmmm ;gM;nggzaglg 1 ﬂﬂgrgigai Mﬁﬁm;n;g;abl,
Bass and No. balanced populations:| 31 (70%) 9 (35%) 4 (18%)
bluegill only
No, unbalanced pepulationd 13 (30%) 17 (65%)| 18 (82%)
Bass, bluegill{No. balanced populations 6 (60%) 3 (19%) 2 (9%)
and wild figh¥* .
No. unbalanced pepulationg 4 (40%) 13 (81%)| 20 (91%)
LTmtal No. Ponds (140) 54 42 - 44
mmmmmmm e{mwm-mmmmmmmmwu-mm—mwmwmmmmwu—wp—'ﬂ

%*Inelndes only pends containing green sunfish, bullheads or crappie (the
prineipal species of wild fighes in Table 7} in additien teo the listed
stocking of bass and bluegill,

Occurrence of manageable, marginal and unmanageable pends - The

sccourrence of manageable, marginal, and unmanageable ponds by soils
regions is given in Table 9 for a random sample of 238 ponds invasti;
gated during the summer of 1952, The highest percentage %f manageable
ponds (37%) oceurred in the Eastern Coalffelds while the lowest
percentage (15%) occurred in the Pennyroyal. The highest percentage
of marginal ponds (32%) ocecurred in the Pennyroyal while the lovest
percentage (14%) occurred in the Western Coalfields. The highest
percentage of unmanageable ponds (62%) occurred in the Inner Blume-
grass while the lowest percentage GS%)occurred in the Rastern Caal;

fields.
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Table 9., OCCURRENCE OF MANAGEABIE, MARGINAL AND UNMANAGEABLE PORDS
BY SOILS REGIONS

itk m‘ x

Soils Region Manageable ponds Marginal yonds | Unmanageable ponds
Pennyroyal 5 (15%) 11 (32%) 18 (53%)
Jackson Purchase 10 (18%) 12 (21%) a5 (61%)
Eastern Coalfields 10 (37%) 8 (30%) 9 (33%)
Western Coalfields 20 (35%) 8 (14%) 29 (51%)
Outer Bluegrass 10 (298%) 7 (21%) 17 (50%)
Inner Bluegrass 5 {17%) 6 (21%) 18 (62%)
Total 60 (25%) 52 (22%) 126 (53%)

As shown in Table 9, 53% of the ponds included in the sampling were
unmanageable and 22% marginal, Excessive siltation and/er turbidity
resulting from unrestricted livestock usage were the factors of greatest
importance in both unmanageable and marginal ponds. While more than
one factor was usually involved in limiting ponds to an unmanageable or
marginal category, it was possible to determine the primary limiting
factors in almost all cases. The primary limiting factoers for 147

unmenageable and 50 marginal ponds were as follows:

Unmanageable

1. Extensive siltation and/or turbidity from limestock

usage 55 ponds (37%)
2, .Inadequate depth 46 8 (314)
3. Extreme water level fluctuation 16 *  {11%)
4. Dam failure 12w ( 8%)
5, Extensive siltatien from watershed 6 ® ( 4%)
6. Excessive watershed 6 v ( 4%)
7. Acid mine water 4 0 ( 3%)
8. Overflow by stream 2 " ( 2%)
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Marginal
1, Excessive siltation and/or turbidity from livestoek
usage i3 ponds (26%)

2. Excegsive water level fluctuation 10 i (20%)

3. Severe weed problem associated with extensive areas

of shallow water g (hs%)
4, Excessive siltation from watershed 7 " (14%)
5, Inadequate depth 5 *® (10%)
6. Excessive watershed 4 " ( 8%)
7. Extensive shallow areas without weed problem A ( 4%)

Determination of approximate carrying capacities - The use of the

bluegill (or other similar species} carrying capacity of ponds in a
given area is suggested by Swingle (1950) in determining the stocking
rates of bass and bluegill needed t@pprmduce balanced populations in the
gsame araa. Swingle states that "....the approximate earrying capacity
in pounds of fish per acre ... can be determined by peisoning and
welghing established populations or by stocking new waters with 1000 er
msre bluegilil per acre and determining the total preducticn in pounds
per acre at the end of one year."

Krumholz (1948), following up the earlier werk of Clarke (1946), in
attempting to further delineate and standardize some of the termininelogy
relating to fish populations, proposed that the total weight of all the
fishes present in the area at the time of observation be referred to as
the standing crop. He points sut that the standing crep is not neceg-
sarily a measurement of the carrying capacity; however, "If the bedy of
water in gquestion is supporting its maximum weight then the standing
orop is a measurement of the carrying capacity ...", carrying capacity

being defined as "the upper limit of the weight of = species or combi-

nation of speeies that can be supported by a bedy of water over an

extended period of time."®
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Osgtensibily, the standing crop would be near the upper 1imit of
the weight of fish which could be supperted on a sustained basis in
the populations described by Swingle (op.cit.} and would, therefeore,
be indicative of the carrying capacity under the prevailing cenditiens.
Draining or poisoning with rotenone are the most widely-used
methods in obtaining the fish pepulatiens of ponds for total censusing.
Where draining is not feasible, poisening with rotenene will apparently
result in a reasenable recovery, in mesgt ingtances, if the fish are ol
lected sver a period of several days. Various investigators, Krumholz
(1950), Ferdin (195), and Jenkins (1951) recovered an average of 80%
or more of the fish‘whieh had been marked and returned to the ponds
prior to poisoning., However, Ball (1848) recovered only 50% of marked
bluegill and 44% of marked trout which had been planted in a Michigan
Iake 4 and 3 days, respectively, prior teo poisoning. He notes the
possibilities that many of the fish may have become entangled in the
dense, compact mat of Chars carpeting the lake, eor gank into deep
water and disintegrated without coming to the surface. It is expected

that recovery would be less from the cold, deep waters of trout lakes
than from the warmer and somewhat shallower waters characteristic of
ponds in southern areas.

Eight ponds were treated with rotenene and as many of the fishes
as practicable recovered and weighed. It wag desired to poisen snly
ponds containing bliegill and/or green sunfish; however, only 3 suoch
pepulations available for poisoning could be located at the time the
work was undertaken., Consequently, it was necessary ieo peisen pepu-
lations whichiincluded a small percentage of fish of eother species.
Although bluegill and/or green sunfish cemprised the majer paprtien
of the total weight recovered frem the 5 ponds which were subéeqnently
poisoned, bass and/er bullheads - and in ene instance golden shiners

and erappie - made up s small percentage of this weight.
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Snags and the absence of sizeable areas of shallow water prevented
the capture of adequate numbers of fish by geining for marking and
recovery studies in the méj@rity of these ponds. A high rate of
recovery was obtained, however, on & small mumber of marked fish in a
one-acre pond.

Inasmuch as no appreciable amounts of fish were obgerved fleating
on the fifth day following poisoning, no attempl was made L0 recover
figh after the fourth day, In view of the foregoing and other
observations, it was surmised that a relatively good recovery of fish
was obtained from the majority of these ponds.

The resoverable portion of the standing crop, as an indication of
the approximate blueglill carrying capacity, of 7 ponds was as follows
{a dense growth of submerged aguatic weeds prevented a satisfactory

recovery of fish from the eighth pond):

Duter Bluegrass: 509, 406, 384 and 278 pounds per acre.
Western Coalfields 37 " " "
Pennyroyal: 243 and 100 8 " "



Determination of age and growth - During the summers of 1952

and 1933, scale samples were taken from 1608 bluegiltl from 91 ponds,
from 274 largemouth bass from 58 ponds, and from 68 Kentucky bass
from 27 ponds. Sampling was gtate-wide and only those populations
occuring in manageable and marginal ponds were gampled. Corrected

growth rates were used in all studies.

Age and growth of bluegill
The body-secale relationship for bluegill in Kentucky farm ponds
as determined by Kirkwood (1952) placed the Y intercept at 0.74 ineh.
The follewing equatien was used for the back caleulation ef
‘total length at time of annilus formatien:

Ix = 0,74 + 8x (Lt - 0.74)
St

Lx - Length of fish at time of annulus (x) formation

Lt

4

Total length of fish
Sx = Seale radius at annulus (x)

5t Total scale radius

0,74 = Length of fish at time of scale formation
Table 10 shows that bluegill occurring in the populations sampled

had net reached an average length of 6 inches at the end of their

third year of life.
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Table 10, GROWTH RATES OF 1608 BLUEGILL COLLECTED FROM 91 FARM PONDS

Age Total Average Calculated tetal length (inches)
total at time of annulus formatien
length ;
(inches) I II 1T 1V \
0 216 2.8
I 517 4.5 3.2
II 580 5.8 3.1 4.7
I11 271 6.3 3.0 4.6 5.7
]
IV 25 6.8 3.2 4.7 5.6 6.3
v 3 7.8 3.8 4,7 6,0 7.0 7.3 {
Average ]-ength 0 6 00000 G6G0C 000002000000 391 407 507 604: 703 %
Increment of growth .cccooococcoooccooe 3ol 1.6 1.0 0.7 0.9

Total number 0000000000000000000001396 879 299 28 3

The following two tables, 11 and 12, sheow thg growth rates of blue-
gill in 46 ponds with balanced populations and 30 ponds with overerowded
bliuegill populations.

Average growth rates of bluegill in balanced populations do not
at first appear to be markedly greater than growth rates of bluegill in
populations overerowded with this species; however, a comparison ef
weights (Table 13) reveals that bluegill of the younger year classes from
the balaneed poﬁulations welgh considerably more than these of the same
year classes from populations overcrowded with bluegill., Older sge
groups tend to show a less pronounced weight difference which may be
partially explained by the lack of scale samples from populatiens which
apbeared to have been badly overcroewded with bluegill fer mere than one

or twe growing seasons.
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Table 11,

WITR BALANCED POPULATIONS

GROWTH RATES OF 821 BIUEGILL COLLECTED FROM 48 FARM PONDS

Age Total Average Calculated total length {inches) at time
Group | Nunber total of anmulus formation o
length
_{inches) I 19 SN ¥ & S Iy Y
147 2.7
247 4.9 3.4
II 288 6.0 3.5 5.0
IXX i2e 6.6 3.2 4,8 5.9
IV 14 7.0 3.5 4.7 o 6.5
v 2 8.0 4,0 4.9 o 6.9 7.4
Average length . . - ¢ o o o 3.4 5.0 5.9 6.5 7.4
Increment of growth . . . . 3.4 1.6 0.9 0.6 0.9
Total Number . o « o o o o 674 433 145 16 2

Table 12, GROWIH RATES OF 594 BIUEGILL COLIECTED FROM 30 PONDS
WITH OVERCROWDED BLUEGILL POPULATIONS

T ) | 7
Age Total Average || Caleulated tetal length (inehes) at time
Group Number total of annulus feormation
length
X _{inches). S S ¥ | TII Iv v |
i ) |3
0 47 3.1
I 206 4,0 2.9
IX 226 5.1 2.9 4.3
I11 109 6.2 2.9 4.5 5.5
v 5 6.5 3.0 4.6 5.3 6.0
\' 1 7.5 2.3 4.2 6.2 6.7 7.1
o]
Average length . o o o ¢ o o 2.9 4.4 5.5 6.1 7.1
Increment of growth . o ¢ o &.9 1.5 1.1 . 1,0
Total Number . . o o « « « <547 341 115 6 1
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Table 13, GROWTH RATES AND AVERAGE WEIGHTS OF 674 BLUEGILL
FROM 46 FARM PONDS WITH BALANCED POPUIATIONS AND
574 BLUEGILL FROM 30 PONDS WITH POPULATIONS OVER.-
CROWDED WITH BIUEGIIL

Age N
Group 1I 11X IV v
Balanced | Length
Populations (inches)| 3.4 5.0 5.9 6.5 7.4
Welght
(Pounds){ 0.03 0.08 0.14 .19 0.29
Length
Populations {inches)| 2.9 4.4 5.5 6.1 7.1
overcrowded
with
Weight ‘
Bluegill (pounds)| 0,01 | 0.05 0.11 0.16 | 0.27
Weight differential 67% 38% 20% 16% "%
between pepulations
and pepulatiens ever-
crowded with bluegill

Some of the more pertinent findings resulting frem this
incidental study of the growth rates and age of bluegill in

Kentucky farm ponds are presented in abbreviated form in Table 14.
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Table 14. AVERAGE GROWTH RATES OF BLUEGILL FROM SEIECT POPULATIONS
- Length (inches) at time of
annulus formation
No. Ponds No, blg, I II 111 IV V.
21 1608 All ratios combined 13.1 4.7 5.7 . 6.4 7.3
30 594 Overcrowded bluegill{2.9 4.4 5.5 6.1 7.1
46 821 Balanced 3.4 5.0 5.9 6.5 7.4
9 70 Balanced - fertili- [3.7 5,0 5.3 6.4
. lized ‘
6 205 Ounter Bluegrass
balanced 2.9 4.6 5.8 6.4
2 56 Inner Bluegrass -
halanced 2.7 5,0 5.8 7.2
9 89 Eastern Coalfields
bhalanced 3.6 5.2 5.6
12 221 Wegtern Coalfields
balanced 3.6 5,0 6.2 6.1
8 104 Jacksoen Purchase =
balanced 3.3 5.1 6.0 6.9 7.4
5 90 Pennyroyal -
balanced 3.7 4.8 6.0 6.4
8 63 120 : 1000 - finger-
ling 3.6 4.9 5.2
5 102 100 : 1000 - i 3.7 4.8 7.0
3 70 100 ¢ 500 - " 3.0 4,8 5.7 7.0
14 267 80 : 500 e n 3 00 403 500
10 150 50 : 500 -~ " 3.1 5,0 5.1 6,1
13 354-'. 100 : 30 bl adult 3 uO 409 509 606
7 117 80 H 30 Ll " 208 401 502 60'0 704




Age and growth of bass

As stated previously, both Kentucky and largemouth bass are
produced by the state hatcheries for stecking farm pends; conse-
guently, infermation relative te the growth rates and longevity of
each of the two species in farm ponds is highly desirable.

Table 15 shows that an average of 2 years was reguired fop
largemouth bass to reach a length of 10 inches in the populations
sampled; however this growth may not be indicative of that in newly-
stocked pends;

Strond (1948) determined that Kentucky bass grew at a slower
rate than largemouth bass and were subject te earlier mortality in
Norris Reserveoir. S8imilar trends are indicated for this species in
Kentucky farm ponds (Table 16),

It was found that largemouth bass grew less rapidly in the farm
pond pepulatiens sampled than they did in the lakes sampled by
Tompkins and Carter (1951); however, comparative growth rates of

Kentucky basg did net differ significantly.
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Table 15, GROWIHE RATES OF 274 LARGEMOUTH BASS COLLECTED FROM 58 FARM PONDS

i Caleulated total length (inches at time of
Age Total Average || annulus formation
Group Number total
length I II IIX v v VI VII VIII
(inches)
0 26 5.8
I 130 B.2 5.1
I 85 i1.2 JI 5.7 9.7
11X 25 15.8 6.0 11.2 14.1
Iv 3 16.5 7.1 10.%7 13.9 15.8
v 1 20,5 5.0 13.2 18.7 18.3 18.5
VI 3 19.7 4.9 8.9 12.3 14.4 16.7 18.8
VI 0 oo o o N —— i e
VIIX 1 22.58 6.4 10.0 13.6 16.4 17.6 19.4 20.7 21.9
E o
Average length ...cvoss000 5°8 10,0 14,0 15,70 17.4 ﬂ§°9 20,7 21.9
Inepement Of gpowthooocuoo 508 402 4.‘00 107 108 105 108 102
Total NUMDBEr .ccoocoooo..248 118 33 8 5 4 1 1
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Table 16, GROWTH RATES OF 68 KENTUCKY BASS COLLECTED FROM 27 FARM FONDS

Age

Total Average Calculated total length {inches)
Group Number total at time of annulus formatien
length
(inches) I 11
0 2 5,9
I 36 8.4 6.0
IT 30 11.0 5.0 9.4
Average length 5.6 9.4
Increment of grewth 5.6 3.8
Tetal Number 66 30
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Summayry and Coneclusions

Data wererobtain@d as to the relative success of various stocking
rates and ratios of fingerling or fry bass te fingerling bluegill from
63 ponds and for fingerling or fry bass and adult bluegill from 50 ponds.

Six hundred eighty-six of the ponds selected for survey purposes were

not usable in an evaluation ef the success of stocking rates and ratios.

The highest percentage (87%) of balanced pepulations was produced
by a fingerling ratio of one bass to eight bluegill, The highest sig-
nificant percentage (46%) of balaneed populatiens resulting from adult
bluegill stoeking was preduced by a ratie of three bass to one bluegill.

Seme trends are \dndicated for beth adult and fingerling stecking,
although ratios other than 2:1 (bass : bluegill) and 3:1 in adult blue-
will stocking and 1:10, 1:8, and 1:6 in fingerling bluegill stecking
appear to be insignificantly represented. The most useful ratios eof
adult stocking appear to lie between 2:1 and 6:1. The mest useful
fingerling ratios appear to be greater than 1:12; the best range appears
te be 1:10 to 1:6, ineclusive.

In adult stocking, the tendency for overcrowding by bluegill

appears to inerease as the ratio of bass to bluegill is inereased. Con-
versely, the tendency for overcrowding by bass appears to increase as
the ratio of bass to bluegill is decreased.

In fingerling stocking, the ratio of one bass to eight fingerling
bluegill produced a maximum number of balanced populatieng; either
increasing or decreasing this ratio seemed to result in an increasing
tendency for overcrowding by bluegill.

One hundred thiq&een pends were used in determining the relative

success of various stocking rates and ratios. Forty-one of these ponds

had populations which were four to eight years old. Fingerling ratios



had been used in stocking 10 of these ponds and adult raties in
stocking the remainder. Sixty percent af the ponds stocked-

with fingerling raties and 42% of those stocked with adult ratios

contained balanced populations.

Unfertilized ponds of 1/2 acre or larger contained balanced popula-=
tiens twice as often as did unfertilized pends of less than 1/2 aere.

Appfoximately 50% eof the ponds, from which survey ponds were
selected, were less than 1/2 acre; however, only 27% of the ponds nsed
for survey purposes were this small, Selection of such ponds in pro-
portien to their actual eecurrence would have undoubtedly reduced the
number of ponds suitable for evaluation of stocking ratio sucecess and
also the overall percentage of ponds with balanced populations.

Twenty-~five perecent of the ponds in a random sample of 239 pends
were veﬁortedly fertilized the {irst year following stocking. ThirtyQ
eight pends {(16%) received some Fertilization during the year in which
the ponds were investigated. Fourteen ponds (6%) were being fertilized
adeguately to maintain at least a light plankton growth.

Fertilization of the ponds investigated was largely ineffective
due to inadequate and irregular applicatien eof fertilizer materials.
Many uninformed pbbd owners were wasting fertilizer materials by
applying them to unmanageable ponds or ponds which contained hopelessly
unbalanced populations.

The effects and preper reole of fertilization in relation to
Kentucky farm ponds are yet to be determined. However, it appears that
judicious unse of fertilizer materials may be highly beneficial to pends

in sueh areas as the Eastern Coalfields.
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A random sample of 272 ponds was investigated during the summer
of 1952, Twenty-seven percent of these ponds contained bass and blue-
gill only, 41% centained other species (usually in addition te bass
and bluegill), 5% were devoid of fish, 14% were dry when investigated,
2% could not be seined, and 11% did net warrant seining (hog or cattle
wallows, ete.).

A total of 184 ponds from the preceding sample were seined as
completely as practicable and the species compesition determined. One
hundred e¢leven ponds (60%) contained speeies other than bass and /or
bluegill, The green sunfish was the most common extraneous species,
occurring in 28% of the 184 ponds. Bullheads were found in 19% of
these ponds and crappies in 14%.

The presence of wild fish in manageable ponds resulted in a
deerease of 14% of the relative number of balanced populations compared
with ponds in the same classification containing bass and bluegill only;
in marginal ponds their presence resulted in a deerease of 46%y and in
anmanageable ponds, a decrease of 50%,

For ponds containing bass and bluegill only, the relative number
of balanced populations was four times greater in manageable pondé
than in unmanageable ponds and twiece as great in marginal as in unman-
ageable ponds. For pends containing wild fish in addition to bass and

bluegill, the relative number of balanced populations was six times

greater in manageable than in unmanageable ponds.

Fifty-three percent of the ponds in a random sample of 238 ponds
were unmanageable and 22% were marginal. Excessive siltation and/er
turbidity resulting from unrestricted livestock usage were limiting

factors of primary importance for both unmanageable and marginal ponds.
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Factors of secondary importance were inadequate depth for unmanageable
ponds and excessive water level fluctuation fer marginal ponds.

The problem of physically unsuited pends merits far greater
attention than it has thus far recelved - it ranks of paramouht impeort-
anee in acecounting for the failure eof the ma jority of the ponds investi-

gated.
The approximate bluegill carrying capacities for seven ponds varied

from 100 peunds per acre in the Pennyroyal to 509 pounds per acre in
the Outer Bluegrass. The results from such a limited number of determi-
nations, obviously, can not be interpreted as either average, maxima
or minima,

Scale samples were taken from 1608 blunegill from 91 pends, from
274 largemouth bass from 58 ponds, and from 68 Kentueky bass from 2%
ponds. Sampling was state-~wide and only manageable and marginal pends
were sampled.

Bluegill spawned in established populations did net reach an
average length of six inches until their fourth summer of life. Blue~

gill of the younger year classes from the balanced pepulatiens welghed

considerably more than those of the same year clagses from populations
1
overcrowded with this speeies. Older age groups tended to show a less

pronounced weight difference which may be partially explained by the

laek of seale samples from populations which appeared to have ueen
badly overcrowded with,pluegill for more than one or iwo growing sea-
gsens. There are indications that the longevity of bluegill in Kentueky

farm ponds rarely exceeds five years. It would appear that natural

mortality is the chief factor limiting longevity since fishing pressure
on bluegill was extremely light to nonexistent for the majority of

ponds investigated.
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An average of two years was required for Jargemouth bass to
attain a length of 10 inches in the populations gampled. The average
¥Xentucky bass grew at a somewhat glower ratbe than did the largemouth.

Also, Kentucky bass was apparently sub ject to earlier mortality than

largemouth vass in the populations examined, Similar growth and
mortality tprends have heel reported for Kentucky hass in Nerris Reser-
voir, Tennegsee. For these reasons, Kentucky bass appear less desirable
than largenouth bass for use in the pass~bluegill gtocking combination
for Kentueky farm ponds. It wasg also noted that while 1argemouth bass
appeared to be growing more rapidly in the lake3 of Kentueky than in
the majority of the better farm ponds, comparative growth rates of

Kentucky bass did not appear to differ gignificantly.
Data

411 original data pertaining to this report are filed in the
offices of the Depantment of Fish and wildlife Resgources, Frankfort,

Kentucky -

Prepared by wWilliam A, Smith, Jr, Approved bY -

James B. Kirkwood

John F, Hall
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