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INTRODUCT ION

The success of game management depends largely on the under-
standing of population conditions, characheristics and requirements.

In an effort to determine some of tho factors affecting the bob-
white quail in Southwestern Virginia, the quail investigation on the
V. P. I, Farms was initiated by Preston Newman (1937) in the fall of
1935. After campletion of this study by Newman in the spring of 1937,
the problem was undertaken by Chester F. Phelps (1942). George A.
Gehrken (1948) renewed the investigation in the fall of 1946 and comp-
leted his study in the spring of 1948, Overton (1950) carded the inves-
tigation from the fall of 1948 and terminated it in the spring of 1950.
Overton made many of the waluable conclusions that resulted from the
investigation to date and for this reason, the present investigation
was outlined to follow it rather closely. Mosby (1950) continued the
study from the fall of 1950 through the spring of 1951, The present
investigation was begun in the fall of 1951 and was terminated in the
spring of 1952,

The investigation had begun as a study of over-winter survival;
however, analysis of the data by Overton (1950) indicated that over-
winter survival was not the limiting factor of the quail population
on the V. P, I, Farms, but that some other factor was lowering the

population, These factors became evident during the present investigation
vhen analysls of population losses revealed that early fall losses in
the quall population were as large on the study area as the losses oc-

curing during the ctitical winter months,




Overton (1950) expanded the investigation to include the summey
months in an attempt to study more closely the mechaniams operating
ageinst the V. P. I. quail population, The summer study, during the
present investigation, was further expanded with a summer trapping
program using mariking devices on the birds to study male quail move-
ments on the study area.

The controlled harvest wes initated by Gehrken in 1947 to deter—
mine the effect of conservative shooting on over-winter surviwal, This
phase of the problem was based on work reported by Errington and Ham-
merstron (1935). This phase of the problem was contimued by Overton
(1950) during the period of 19481950, Mosby (195k) econtimusd the work
during the fall of 1950, The controlled harvest was contimued during

the present investigation from the fall of 1951 through the spring of
1952,

While the controlled harvest was an essentlally important phase
of the investigation which yielded much valuable information, it was
also important for the opportunity it presented the writer to apply
open~-geason sex and age ratio figures as applied by Petrides (1949).
Petrides found it possible to study virtually all of the population
conditions and characteristics with the use of information secured
from quail taken from the typleal open-season bags.
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WINTER POPULATION STUDY

Methods of Cenpug
rd dogg were used to perform the bulk of the census work,

Other workers have found this method very satisfactory once the dogs and
handler become familiar with the census area,

Well trained bird dogs can be a great asset, but are not essential
to the census method employed in thls study. Dogs show a wide degree of
hunting ability and style, many ranging repidly over a large area while
others tend to lmmt close to the handler and cover the ground thorcughly.
A slowemoving, cautious dog works fine in areas where gpound cover is
heavy, but will consume a lot of time when it becomes necessary to hunt
a large area, A wide-ranging, fast moving dog will cover a large area
rapidly but is inclined to miss birds in brush and areas with heavy
ground cover., Obviously, it would be ideal to have a mumber of dogs
showing both mnting tendencies to cover ground adequately.

Staunchness is not required so long as the dog remains close to the
handler. However, this quality is desired in dogs being used for censusing.
Tracking in snow is a reliable eensus method when conditions are
favorable, Little practice is needed once the observer has become familiar

with the individual covey ranges. The many random movements of quall
quickly reveal their presence on an area andwith ideal conditions several
days of activity on e range will allow an observer to become familiar
with quail habits.

Infrequent snow on the V. P. I. Study Area presented few occasions

to practice this cemms method. Therefore, littls information was gained
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in population estimates from this technique.

Pormits to run bird dogs on the study area were issued upon request.
In return for these permits, sportsmen were given census maps of the -
area and asked to put down all information they had on covey locations
and number, Results were wvery poor and little information was received.
Very fow maps were returned and these had only meager inaccurate figures.
Most of these sportsmen were interested mainly in training young dogs,
and once several coveys were located, they worked these birds constantly.
This method would probably have worked satisfactorily if better orienta-
tion had been given the sportsmen at time of issuing the permits and if
the permits had been requested at determined intervals along with the
census map, Then it would have been possible to reissue permits only to
individuals willing to cooperate.

Daily cengus records were kept for each census trip made over the
area, All covey finds, (with mmber of quail in each covey), course
takgn, and other data of interest of quail populations were plotted on
a mimeographed map of the study area. The location and covey sizes
were plotted each month on a single "daily census map" (Figure 1) and
from these date, the population for each month was estimated.

Transfer of daily census maps to & monthly map also gave accurate
estimates of the individual covey ranges vwhich was very helpful at
times in locating coveys difficult to find.

ateg were made from the information taken

from the daily census maps., It would be wise to point out that the |
population estimate for any month is only the probabls population and |
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at best is simply an estimate.

In many instances a covey that was known to be prosent one month
could not be located the next, but was found in the following or third
month. In such cases the covey was included in the population estimate
in the month it was not found due to its prosence during the preceding
and succeeding months, The observer should be careful to examins all

data thoroughly in forming a monthly population estimate,

fegults of Censug
The 1950 fall population was estimated November 1, 1950 to be

248 quail in 19 coveys. By April 1, 1951 the population had decreased
to 83 birds in nine coveys, an over-winter survival of 33.4 per cent,

Activity on the project during the fall of 1950 and the spring of
1951 was carried out by the Unit Leader of the Virginia Cooperative
Wildlife Research Unit and the help of several graduate students. This
observer spent much of the time on the area censusing with dogs when
classes permitted. Monthly population estimates are available from
existing records and are prasented in Table 1.




Table 1., Monthly estimates of the quail population on the V. P. I,
Farms from November 1950 to April 1951 (Mosby, 1950)

Date Coveys Quail Percentage of
‘ Survival
November 1 19 248 100
December 1 16 196 79
January 1 10 116 6.8
February 1 9 91 36.7
March 1 9 91 36.7
April 1 9 83 33.4

& brief review of these data indicates that nine of the original
19 coveys elther moved off the study area or joined with other ooveys
nearby and that four coveys increased beyond their original early fall
number, These figures, together with data collected the following
year indicate that segments of the quaill population on an area may move
considerabls distances in their adjustments to winter range condibions
and that the change or interchange of members between coveys may be
rather common throughout the winter, It is possible that these move-
ments may have beaen hastened by a li~inch snowfall on November 25,

The 1951 fall population was estimated November 1 to be 279 quail
in 19 coveys. By April 1, 1952 the population had decreased to 88
birds in 12 coveys, an over-winter survival of 35.1 per cent. The popu~
lation decreased from an average of 14.6 birds per covey in the early
fall to 7.4 quall per covey the following spring. This loss in covey
size indicates that there is a sharp decrease in individual covey

carrying capacities as the winter progresses on the study area,
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Monthly population fluctustions are presented in Table 2,

Table 2, Over-winter losses in the V., P, I, College Farm quail
population from November 1951 to April 1952,

1

Covey No, Nov, 1 Harvested Dec. 1 Jan., 1 Feb, 1 March 1 April 1
I 16 0 16 2 12 12 12
II 12 6 6 6 6 6 6
III 17’ 6 7 7 7 6 6
IV 14 0 VA 14 8 6 6
V=VI 22 5 6 6 5 5 5
A T
I 1 0 7 1
x 16 0 16 9 1’!: Lé 1:
X 19 5 7 5 5 5 5
XL 14 0 L 1 0 0 0
X11 15 0 12 5 5 5 5
XIII 17 5 11 11 N 0 0
X1v 15 0 15 6 0 0 0
XV 17 8 9 9 8 8 8
XVl 16 0 12 2 0 0 0
XVII 16 8 8 7 5 5 5
XVIII 8 0 8 8 8 8 8
= L2 % % ou oum oo
Total 279 43 207 167 112 102 88




n as estimated by Newman (1937)

and taken from Overton (1950) decreased from 195 to 79 quail. The 13
coveys that survived the winter were orlginally composed of 172 quail,
for which Neuman calculated a survival of 45 per cent. However, these
data indicate a survival of only 40.5 per cent. The detailed field re~
cords on each individual cowvey do not lend themselves to analysis of the
population for each month,

The 1936-37 population as estimated by Newman (1937) taken from
Overton (1950) decreased from 146 to 99 quail, a survival of 68 per
cent. This population estimate includes only those coveys that survived
throughout the winter. Included in this number was a covey of 10 pen=
reared birds, Neuman listed 106 birds in six coveys that could not be
followed throughout the winter. If these are added to the number in
the surviving coveys, a total of 252 quail is obtained. This figure
is not considered to be the frue fall population as several of the
surviving coveys were not located until after a mmber of the others
had disappeared.

The 1937-38 population estimated by Phelps consisted of 293 quail
of which 176, or 60 per cent survived the winter. The list of coveys

does not include the detailed data nscessary to determine the monthly
fluctuations of the population,.

The 1946~47 population was estimated by Gehrken (1948) to consist
of 204 quall in 14 coveys on October 1, This population decressed to

63 quail in eight coveys by April, a survival of 30.9 per cent. The
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periodic population fluctuations as given by Gehrken are presented in
Table 3.

It should be pointed out that the 1935-38 and 1946-47 estimates
apply to an area of 2,000 acres. In 1948 the college leased an addition-
al 265 acres and the size of the study area was about 2,265 acres.

Table 3. The periodic fluctuations of the quail population on the

Virginia Polytechnic Institute Farms from October 1946
to April 1947 (Gehrken, 1948).

Area A Area B Total
Date Govevs _Quall  Coveys  Quall Coveys Quail
October 1 6 73 8 131 14 204
November 20 6 73 8 127 1 200
January 10 5 52 8 104 13 156
February 19 5 48 8 86 13 134
April 1 3 21 5 42 8 63

Examination of Table 3 reveals that the study area was broken
down into two separate areas. This division was made in order to have
two areas to carry out a controlled harvest of quail, This division of
the area into Section A and Sectlion B have no bearing on the information
being presented in this portion of this study and only the total number
of coveys and quail will be considered,

Por reasons of comparison of the monthly decreases, the dates of
estimation were changed by Overton (1950). Examination of field records
by Overton revealed that the January 1,1947 population figures were
satisfactory for inclusion of this population estimate for January 1,1947.

The estimate of 200 quail for the November 20,1946 population was found




by Overton to be too high for the December 1,1946 population but was
used as a means of comparison. The population of 134 quail on February
19,1947 was found to be satisfactory for the inclusion of this data

as the February 1,1947 population.

Overton stated that field personnel had 1ittle time for census
work in the early fall of 1946 and that therefore, the eatimated popu=
lation decreases during October and November of that year should not be
considered accurate,

Ihe 1947-48 population was estimated by Gehrken (1948) to be 232
quail in 17 coveys on October 1,1947 and 41 quail in eight coveys on
April 1,1948, & survival of 17.7 per cent (Table 4).

Teble 4o The periodic fluctuations of the quail population on the

Virginia Polytechnic Institute Farms for October 1947
to April 1948 (Gehrken, 1948)

et et oot

Ares i Area B Total
Date Coveys  Quail  Coveys Quail  Coveys  Quail
October 1 11 164 7 83 18 %47
December 1 7 95 5 n 12 166
January 1 7 53 5 57 12 110
April 1 5 29 4 2 9 50

As in Table 3, the division of Area A and B has no bearing in
this study and only the total number of coveys and quail will be
considered,

Ihe 1948-49 population estimated by Overton (1950) was 247 quail

in 20 coveys. By April 1,1949 the population had decreased to 118 quail
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in 13 coveys, a survival of 47.8 percent. The monthly fluctuations of

the population are given in Table 5,

Table 5, Monthly decreases in the quail population for the fall and

winter season of 1948-49 from the Virginia Polytechnic

Ingtitute Farms (Overton 1950)

Population Population Decrease

Mopth First of Mo, Hugber Per Cept
October 247 34 13.8
November 213 24 9.7
December 189 33 13.4
January 156 18 73
February 138 16 6.5
Maroch 122 4 1.6
4pril 118

The 1949 fall population estimated by Overton (1950) es of
October 1, was 263 quail in 21 coveys. This population decreased by

4pril 1,1950 to 81 quail in nine coveys, a survival of 30.7 per cent.

Monthly fluctuations of the population are given in Table 6.

Table 6. Monthly decreases in the quail population for the fall and

winter season 1949-50, Virginia Polytechnice Inatitute

Farms (Overton, 1950),

Population Estimate Population Decrease
Mooth First of Mo, HNumber ___ Per Cent
October 263 52 19.8
November 211 51 19.4
December 160 2% 9.1
January 136 38 ) VAVA
February 98 13 5.0
March 85 —A 1.5




usgio f the Winte op S

Analysis of the census data for the nine years of population
study indicates that only six years of these data are comparable,
Overton (1950) and Gehrken (1948) found that the data for 1935-47
weres not comparable to data for the following years that the intensive
managenent done by Rucker (1937) did not represent the same conditions
found during 1946~50, & thorough check of these records was undertaken
and the coneclusions drawn by Overton and Gehrken were found to be
satisfactory,

Heather in relation to overwinter loss of quail has received con-
aiderable attention and a9t of these studies were made in an attempt
to deternmine the effect of weather on overwinter survival of quail
populations. The V,P.I, quail population investigations have included
a search for factoras which might explain the observed fluctuations
revealed in the overwinter survival data., Weather apparently is a factor
in the overwinter survival of the bobwhite, but an actual measure of
its effect is diffiocult. Gehrken (1948) attempted to correlate the sise
of the spring population with the number of days with snow on the ground
to the depth of one inch or more, Data for nine ysars have been compiled
and are presented in Table 7,
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Table 7. Number of days of snow to depth of 1 inch or more and the
over-winter survival of the quail population of the V.P.I.

College Farms,

Percentage Over-

—Jear Dgys of Snow Winter Survival
1937-38 0 60
1949-50 3 31
1951-52 7 36
1948=49 8 48
1936=37 12 68
1935-36 13 45
194647 2 32
1947-48 26 18
4250-31 27 33

Examination of Table 7 and of Figure 2 indicates an inverse relation
between the overwinter survival percentage and the length of time that

anow remains on the ground to a depth of one inch or more.

However, while the correlation between overwinter survival and the
length of time that snow covers the ground generally holds true, these

figures should be accepted with reservetion until more overwinter survi-

val data are collected,

The inverse relation found by Errington (1945) between summer in-
crease and winter non-emergency loss wes also observed by Overtan (1950)
to apply to the population on the V.P.I. Farms. The relctionship between
summer increase and winter non-emergency decwease found by Errington
ocourred principally in those years whers the density of the population
was below the normal carrying capacity or in the depression phase of
the cycle as shown in Wisconein, On the V.P.I. Farms apparently this
relationship was found in those fall populations that approached or

exceoded the carrying capacity of the area (Table 8).
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Table 8, Spring to fall quail population fluctuations, Virginia
Polytechnic Institute Farms, Virginia

Yeoar April 1 population October 1l population Per cent

8pring-fall Number of quail Number of quail inc.
spring-fall

1936 [ R XX ] 88 ué %
1937 eeee 99 293 196
1947 eeee 63 232 268
1948 eeee 41 247 501
1949 eees 118 263 123
1950 eees 81 248 306

d93) assa 9k, 219 292 .

The agricultursl practices on the V.P.I. Farms place heavy pressure
on quail populaticns, but it is usually possible for the spring population
on the area to result in a fall population equal to the carrying capacity
regardless of the number of quail present the preceding spring. In view
of the population fluctuations on this area, the relationship of summer
inorease to winter non-emergency decrease cculd well be a population
characteristic which tends to stabilize the population by acting against
the action of abnormally low or high pcpuletions as shown in Figure 3.

Overton (1950) in explaining the relationship between summer in-

crease and winter non-emergency decrease stated that, ® A year with

very high overwinter losses (due to weather, hunting pressure or other

causes) would be followed by & very high increase during the summer,
The following fell population would suffer very low non-emergency losses
and would enter the critical period (if such occurred) with a high

population, Should no critical period and no emergency losses occur,
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the spring population would be very high, the summer increase would be
low and non-emergency losses of the following yeer would be high,®
This explanation follows closely the interpretation of the available
data by this observer. Since these non-emergency losses occur principal-
1y in October, November and December, they would exert pressure on
the early fall population and could have an effect on the hunting
season population.

Non-emergency losses in October and early November have been
high in th. V,P,I, Parms quail population. These losses have averaged
23 per cent of the total quail lost annually. Early fall losses will

be discussed in more detail in another section.
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SUMMER POPULATION STUDY

The summer population study was initiated in 1949 by Overton (1950)
and was continued again in 1951 during the present study. The summer
study was the outcome of analysis of the open season sex and age ratio
data. Analysis of sex and age ratio data on the V.P,I. College Farms
indicated that thnere was a high postenesting mortality among adult
females and that the nesting season and the subsequent hatching of
young was extended over a prolonged period. It was believed that a
summer population study would possibly reveal some of the influence
involved in these two limiting factors of the V.P.I. quail population.

Mathodg

Methods employed in the summer study were a hen and cock trapping
program, direct field observation and interrogation of the V.P.I. Farm
workers.,

The hen-and-cock trap consisted of modifying the standard Stoddard
Covey Trap so that a hen quail could be confined inside the trap and thus
act as "bait" for unattached male quail, All trapped birds were banded
and marked with the "Wint® plastic bow tie., The trapping program was
begun in May and extended to the latter part of July. This trapping
technique is explained in detail under the section "Trapping and Banding".

Direct field observations consisted of many trips into the field
for both direct observation of breeding pairs and the hope of locating
nests. Many direct observations were msde of breeding pairs while
tending the hen and cock traps. Other informotion was recorded while

interviewing the farm workers ami making over maps of cropland.




Interrogation of the ferm workers was done throughout the summer.
The mowing end harvesting erews were interviewed periodically and the
workers were asked to report the observation of any nests and young
broods.

Regults

As a result of the trapping program 19 cock birds were trapped
and tagged with both "Wint" plastic bow ties and metal leg bands.
Observations were made on nine pairs of quail all of which were acting
in such a manner as to indicate nesting or brooding. Only one nest was
located, The summer trapping presented some interesting data on
whistling territory of cock birds, movements of whistling cocks and
defenge of the negting grounds., Age ratio data were taken from all
trapped cock birda.

The Whistling Territory of Cock Birds

It is believed that unmated cock birds do maintain a definite
whistling territory and this bellef is drawn from the following
obaervation,

In setting and maintaining the cock traps, it was found that traps
had to be set within one-eighth mile radius of the whistling cocks or
the coeks could not be called up by the hen bird and trapped, One must
consider that these observations took place in the earlier part of
the nesting season, May and June, when there was a possibility that all
hen birds had not been mated,
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If the traps were left within an individual whistling territory,
the tagged cock would either be retaken or observed loafing close to
the trap. Cock 53018 was trapped at Station 9. Three days later he was
again taken at the same station and thereafter for four consecutive
days at whioh time the trap was removed, Cocks 53023, 53017, 53019,
53009 and 53040 were taken when traps were placed within the radius
of their whistling territory.

The observations of fighting cocks alsoc seems to support the belief
that whistling, unmated cocks do show a tendency toward a definite ’
confined whistling territory. Three observations of fighting cocks
were recorded,

The first observation of guail cock fighting oocurred as the obser-
ver was listening to a whistling cock, just prior to placing a hen and
cock trap in the area, when a second cock flew into the immediate area
of the whistling bird., A few seconds passed before the whistling bird
emerged into the open with wing-tip dragging the ground.-The visiting
cock then emerged and the two birds circled twice before two passes
were made at each other., A chase followed for a few seconds in the open
before they entered ground cover too high for the observer to follow
their movements. In approximately one minute, both birds were observed

to take wing in opposite directions; both birds began to whistle imme-

diately upon alighting. These birds were later trapped.
At two trap positions, cock birds could always be found loafing,
but would not enter the trap. Droppings indicated that these two males

remained at the traps throughout the dey and roosted about six inches
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awey at night, One of these birds was trapped on the sixth day and the
other on the eighth day. The cock at station eight was observed fight-
ing a male bird that had entered the immediate vicinity of the trap,
presumably in defense of the bait hen, on two occasions, The cock at
station four was observed fighting an intruding cock on one occasion.
Although observations of fighting cocks were limited, it does seem to
indicate the aggressive neture of unmated cock birds in defense of
their whistling territory.

Operation of the hen and cock traps showed that birds irapped a
number of times were inclined to become trap addicts, apparently losing
all fear of the trap and handling. The tendency among trapped birds
to become trep eddicts undoubtedly limited the number of retakes in
traps and handicapped the attempt to learn the duration of a cock's
stay in his whistling territory, But it is believed that cock quail
remain within a well fixed territory during the earlier part of the
nesting sesacr. & the nesting season progresses,they seem to become
rather loosely associated to the whistling territory and begin randomn

movementsa,

Some individuals show a tendency to make random movements. Only
one such movement was actually recorded, but a number of tagged birds
were observed outside of known whistling territories during the nesting
season, Cock 53040 was trapped at Station ll; two days later he was
taken at Station 10, a distance of one-half mile. A trap was replaced

at Station 11 and three days later he was retaken at this station.




Numerous other observations were made on birds tagged with "bow-ties"
vhich were outside of their reeding grounds, All of these observations,
as with the case of cook 53040, were made well into the latter half of
the nesting season.

Apparently as the nesting progresses and chances of becoming mated
lessen, cocks begin random movements in search of a mate.Observations
show that their attempts are not always futile as two cocks were seen
mated with hens well outside of their original whistling territory.The
two tagged cocks observed mated were wearing white plastic bow ties.One
was observed in an area where birds had been tagged with red bows only,
and the other was observed in sn area where all cooks had been tagged
with only yellow bow ties.

Besting Pairs

Nine pairs of quail were observed acting in such & manner as to indi-
cate nesting or brooding. Numerous field observations were made on several
pairs over a prolonged period. Each time these pairs were seen,a thorough
search was made of the area in the hope of locating the nests. The nests
of these birds were never located,and even though the observations were
made over a good part of the nesting season,they never displayed any man-
nerisms which would indicate that they were caring for a young brood,In
viev of these observations,it would seem that these pairs were forced to
make more than one neating attempt.They were last observed on July 21,

Only one nest was located, This nest was reported when it was mown
over by one of the V., P, I, Farms mowing erew. 4 mound of hay was

placed over the nest by the worker, but the birds never réturnod.




Conditions of the nesting season may be studied from other phases
of the problem. Size of the breeding population, the spring and fall
sex ratios of the population and the age in weeks of the immature quail
killed during the season, or in case of this problem those killed dur-
ing the controlled harvest, are all factors influencing the ultimate
test of the success of the nesting season.

seagson of 1951 was determined by exam-

instion of the immature wings collected during the controlled harvest.
The wings were aged by the method described by Petrides and Nestler
(1943) through examination of the post-juvenile molt of the primary
vwing feathers,

It was determined from the analysis of the sex and age ratio data
that 69 per cent of the 29 immature quail collected had been hatched
prior to July 31 which was considered the mid-paint of the nesting
season. As a basis of comparison, a sample of 34 immature quail was
taken from the Piedmont Region of Virginia. Examination of this sample
of 34 immature birds revealed that 100 per cent had hatched prior to
the mid-season nesting point as established above. The figure of 69
per cent when compared with the figure of Overton (1950) for the yeer
1949 seems more satisfactory, for Overton found that of a sample of 24
bircia, t}mt only 33 per cent had hatched prior to July 3l. Possibly
the higher percentage of hatching before July 31 in 1951 can be ex-
plained by the fact that the weather for the nesting season was con=
sidered unusually favorable to a prolonged dry spell from the first
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week in June through the latter part of July.

The wide dispersion of the hatoching dates throughout the nesting
season is unexplained. It is highly possible that this wide dispersion
of hatoching dates on the V.P,I, quail may be dus to disturbances during
the hatching season as a result of the above-normal amount of activity
on the Farms and the intensive grazing.

Pogt pesting wortality of adult females in relation to the 1951
sample was high., Analysis of available data indicate that the number of
young per adult female per covey was 4.1 immature quail in November. The
immature adult female ratio per covey was found to be 22,1 for the same
November period. Overton (1950) found the 1949 November brood size to
be 6.5 per adult female and the immature adult female per covey ratio
was 18.1.

These data would indicate that in both cases there was only one
adult female per three hroods in November, or a loss of two out of three
adult females between nesting and the November harvest. However, ana-
lysis of data taken from quail in the Piedmont Region indicated that a
high post-nesting mortality ocourred throughout that large section of
the state also.

In consideration of the intensive farming and grasing program and
the above-normal activity carried out in experimental plantings on the
V.P.I, Farms, it is conceivable that a high loss of adult females could
ocour. However, if these small samples were applied to statistical
confidence limits, it is believed that the number of immature quail per
adult female data would more closely resemble the sex and age ratio |



data found in Missouri and other states having larger samples.

Table 9.

Hatohing events, as determined by aging of immature quail,
collected on the V,P,I, Farms during November, 1951 (Age
determination by the method described by Petrides and
Nestler, 1943).

11.13-51
11-9-51
11-11-51
11-13-51
10-30-51
10-29=51-
10-30-51
11=13-51
10-30-51
11-18-51
10=30=51
11-13-51
11-19=-51
11-19-51
11-19-51
11-31-51
11«19-51
11=17=-51
10-30-51
1l-13-51
11-9-51
1651
11~51~51
1l-11-51
11~-19-51
11-13-51

150%

317

315
317
303
302
303
317
303
322
303
317
323
323
323
335
323
321
303
317
3
310

323

173

7=9-51
7=5=51

7w15=51
9=5-51
51

6=16=-51
T=3=51

7-3-51

6=22-51
7-15-51
T=1/=51
9=3=51

Gu2e51
82451
8-5-51
7-9-51

Carrving capacity of the area. The carrying capacity, or "basie
threshold" as used by some workers, for the V.P.I., Farms is approxi-

mately one quail per nine acres, or 245 birds on the 2200 acres.

The carrying capacity on this area, as on any area, has shown a ten-




deney to fluctuate slightly in various years. However, the spring pop-‘

ulation, even during years when it approached a depression phase, has
alwvays shown the ability to approach the early fall carrying capacity.
It is believed that the limiting factor operating against the V.P.I.
quail is not weather or produstivity, but rather is the limited suit~
able quail habitat available.

ase has been quite varied on
the V,P.I. Farms, Variation in the spring to fall increase has been
brought about by the degree of fluctuation in the size of the spring
population. When the spring population becomes low or at the depres-
sion phase, breeding is stimulated while the reverse is true when
over-winter survivel reachee a high percentage and the resulting spring
population is large. Data for spring to fall percentage of increase
can be found in Table 7.
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CONTROLLED HARVEST

The controlled harvest experiment was initiated on the V.P.I.

Farms in December, 1947 and was run each year until the present study.
The primary purpose of the experimental harvest of quail has been to
determine if conservative shooting merely utilizes a portion of the

quail population which would normally be lost to other decimating factors.
Errington and Hammerstrom (1935) found in the northern bob-white range
that conservative shooting only utiliszed that portion of the population
which would normally be lost to other causes.

The controlled harvest on the V,P,I. Farms was run 1947-49 on two
separate equal divisions of the farms, designated as "A" arnd "B", with
approximately the same mumber of quail on either area. This division,
(see Figure 1) was delineated by Stroubles Creek;the area to the east
(designated by Area "A") was used as the area from which the quall wers
removed under a conservative harvest plan, However, the rapid develop~
ment of this section of the V.P,I, Farms during the spring and summer of
1950 for dairy cattle production caused the population to shift on the

area, This has rasulted in a preponderance of quail on the west side of

Stroubles Creek (previously designated as Area "B"). As a result of
thie population shift, it became necessary to revamp the coveys chosen
for the harvest experiment., Coveys were selected at random, with a con-
trol covey in the immediate vicinity, from which quail could be harvest-
ed by shooting without danger to farm workers or to farm buildings and

which could be hunted without unfavorable public reaction.
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Methodg

The controlled harvest, as explained by Gehrken (1948), was accom=
plished by use of a three-man team and from one to three quail dogs.
One man served as observer and the other two shot those quail that
were to be removed. The observer was responsible for making an accu-
rate count of the covey and marking down oripples and singles. This
team was always composed of project personnel.

In the years 1947-49, the objective of the conservative harvest
was to remove all quail in excess of eight per covey from Area A In
the years 1950-51, the objective of the harvest was to remove 50 per
cent of the harvest coveys as long as this removal of birds did not cut
the covey below six birds, Data can be found in Table 10.

Results

In 1947-48, 29 quail were collected and four were shot and lost
during the shooting period that lasted from Decenber 8 to December 22,
Thus, 33 quail were removed from the population. (Gehrken 1948)

In 1948-49, six quail were removed from Area A between December 1
and December 22, The poor success of this harvest vas contributed to
changes in the agricultural practices on the area that were made during
the preceding years. (Overton 1950)

In 1949-50, 22 quail were collected from Area A and two were shot
and lost. These 2/ quail were removed between November 1 and Névember 8.
This date was set earlier in order that the factors which handicapped
the harvest of 1948~-49 would be eliminated, (Overton 1950)

In 1950=51, 24 quail from six coveys were collected from those
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coveys chogsen for harvest and were removed between November 1 and Nov-
ember 22, These 24 quail represent 31 per cent of the total popula-
tion chosen for harvest, Examination of these data shows that the har~
vest coveys had an over-winter survival of 37 per cent, while the con-
trol group had an over<winter survival of 3l per cent.

In 1951-52, 43 quail were collected from eight coveys. The harvest
was begun October 30 and completed on November 21, Figure 3 and Table 11
ghow that the overwwinter survival of the eight harvested coveys
(117 quaile) had an over-winter survivel of 51 per cent (not including
the 43 quail taken by shooting) while the 11 unharvested coveys (162)
had an over-winter survival of only 30 per cent, And 18 per sent loss
in the Novenber population prior to the harvest reduced the coveys to
such an extent that only 43, or 36 per cent, of the total harvest group
quail could be taken safely.

Congluglons

Analysis of Figures 5-10 reveal that the conservative harvest does
not ultimately affect the trend of the over-winter population curve,
Although the rate of decrease during the controlled harvest takes the
form of an abrupt drop, it does not affect the population curve for
after a period of two momths the curve recovers completely and follows
the typical curve., These data indicate that the segment of the population
vhich is removed during the harvest is simply that portion of the popu~
lation which would normally be lost to other decimating factors. Analysis
of these date also reveal that at least 40 per cent of the fall
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population can be removed without ultimately affecting the gensral
trend of the population curve,

The trend of the population curve also indicates that as the
seagon progresses, the segment of the population vhich can be safely
removed becomes progressively smaller. This fact supports the theory
of early Rovembsr quail seasons,

Comparison of the over-winter survival of the coveys which were
chogen for harvest and the control group from which none of the birds
wore removed indicates that in cech instance, over-winter survival of
the coveys from which birds were removed by shooting had the highest
percentage of survival, If these date are wvalid, they would then ine
dicate that the over-winter survival of the population 1s benefited
by shooting, However, it would be desirable to apply a statistical
analysis to these small samples to determine the significance of the

percentage of change,.

Table 10. The influence of harvesting 31 per cent of the quail
population on over-winter survivel, V.P.I, Farms, 1950-
51. (Moshy, 1950).

ﬂ

v A0 Ne.qall kil 151 Por cent

Population Removed Population Over-liinter
Hoye 14 1920 urvival
79 (6 coveys) 24 (31 %) 29 %
Control Segment

172 (13 coveys) 0 54, 3%




Table 11, Results of the 1951 fall quail harvest, V. P, I, Farms

Covay Size Ho, Birds No., Remaining No. Remaining
Harvested in Covey after in Covey Jan. 1,
Harvest 1952
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TRAFPING AND BANDING

Trapping on the V.P.I. College Farms during previous years has
been winter brapping carried out through fall and winter months with
use of the standard Stoddard Covey Trap as described by Stoddard (1931).
The Florida Collaspible Trap was used on the area for the first time
during the fall and winter of 1951-52 in conjunction with the standard
Stoddard Covey Trap. During the summer months of 1951, a summer trapping
progrem was undertaken with standard Stoddard Coveys modified for "hen
and cock® trapping.

Summer Trapping

In an attempt to determine the apparent loss of quail during the
fall shuffle and also to obtain data on covey movements, mobility and
intercovey shuffling, movements of cocks on breeding grounds and the
eventual movement of cock birds to coveys, a summer trapping program
was undertaken.

Methods

Quail are always difficult to trap and practically impossible to
take during the summer from baited positions. In order to have suffi-
cient marked quail for the fall and winter study, it was desirable to
trap as many quail as feasible during the spring and summer. The Stod-
dard Hen and Cock Trap had been successfully used on a number of areas,
80 1t was decided that hen-cock traps be tried on this study area. The
trapping device was used primarily for three reasons: (1) to test the
success of the hen-cock trap on an area supporting a moderate queil

population-one quail per nine acres, (2) to attempt to modify the

standard Stoddard Covey Trap to this trapping method, thereby creating
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a dual purpose trap that could be used inter-changebly with 1little

conversion trouble, snd (3) to mark birds just prior to the fall

shuffle.

The standard covey trap was modified by placing a one foot square
compartment inside the trap and then lacing this compartment to the
top of the trap with light steel trolling wire, which could be easily
removed. This provided an isolated campartment in which pen-reared un-
mated hen birds could be placed for "bait". The compartment also created
a passageway through which one or more trapped cock birds could move
around after entering the trap.

Twenty unmated, pen-reared hen quail were secured from a commerical
quail farm to be used as whitling hens to "bait" unmated cock birds. It
was found that most of the bait hens called best after the first day in
the traps and over 70 per cent of the trapped cocks were taken on the
third day. For this reason, bait birds were left in the traps for a
period of five days before being removed for a five day rest. Food and
water were available to the bait hen at all times.

The traps were checked twice daily, morning and at dusk in the
evening. It was found that a late check about 10-12 A.M. on the morn-
ing trips produced better results, as early checks scared away hesitant
cocks that had not entered the trap.

These traps were usually placed on the fringe of underbrush and
dried grass was placed on the trap to shade the bait bird and also
to make it less consplclious to avian predators that may prey on éock

birds that come to the trap, but had not entered.
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Loss_of Balt Birds

A normal loss of bait birds is expected in any trepping program
which requires that birds be closely confined, with little roam for
normal movements. The bait birds were placed in compartments 10 inches
in height and remained in this compartment from five to six days, vary-
ing with success of the trap. Losses of bait birds was due to four
causes (1) predation (2) weather (3) handling (4) miscellanecus.

Seven bait hens were lost through predation, four losses were
caused by foxes and three by weasels. The biat hens killed by weasels
were left in the compartments in all three instances. Little trap
disturbance could be found. The weasels apparently entered the trap
through the confusion or funnel entrance and dug a very small hole
under the wire of the hen's compartment. Examination of all three of
these birds revealed small punctures in the head and neck region,
several of which punctured the brain case causing a cerebral hemorrage.

The fox kills revealed noticeable trap disturbance and fresh fox
scats with quail remains were found near the vicinity of the trap. The
fox squeezed into the trap entrance and by battering the campartment,
managed to release the bait hen into the main part of the trep. Much
pawing and the abundance of torn out feathers indicated that it usually
took same time for the fox to make the kill. Fox hair was found in all
four of these traps. It is interesting to note that after steel traps
were placed at the traps, that two dogs and one skunk were taken.

Weather accounted for two hens. These birds died as the result of

a heavy rain and hail storm that occurred one evening. The birds were
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found dead the following morning. Examination showed no external marks,
no internal disturbances could be found, however, the feathers and down
were still wet. It is believed that the inability of movement caused
death by exposure.

Two birds were lost through handling. These birds escaped while
being removed from the trap release door.

Three birds were lost through miscellaneous means. One bird ap-
parently died a natural death, as autopsy revealed nothing. Two were
released by persons trespassing on the area. In one instance the trap
was stolen. {

U the " " Bow T

Some method was needed to mark the birde in such a manner that the
birds could be distinguished when put to wing. No paint or "dope" ap-
plied to the feathers during the mating season could be used since
any such marking would be lost when the old set of feathers was re-~
placed in early fall.

The "bow tie" marking system as described by Wint (1951) had been
used successfully on Ring-neck pheasants and quail on several areas.
This method was adopted with several modifications.

The "bow tie" was constructed of a heavy plastic material secured
from the Montgomery Ward Company, 1949-50 catalogue No. 71B7830L, listed
as artifical leather plastic upholstery, at $1.40 per yard , 54 inches
wise, weight listed one pound and two ounces per yard. This material
was available in ivory, red, blue, green, yellow, white, and brown.

Only red, white and yellow materials were used for "bow ties™, these
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three being the most easily recognized at long distances. The bow
tie was cut to the following dimensions; three-quarters inch wide
and three inches long. Two small holes were punched in the center
of the tie with a leather punch.

A surgical skin clamp (no. 16 Michell Wound Clip), secured from
any surgical supply house, was inserted through the two holes punched
in the "bow tie" and used to attach the "bow tie" to the bird. attach-
ment of the "bow tie" to quail is most easily accomplished by two men,
While one man held the bird, the other grasped the loose skin at the
nape of the neck, and holding the "bow tie", grasp the wound clip between
his thumb and index finger, pinched the would clip together through the
loose neck skin. It is very important that the points on the wound clip
be against opposite sides when pinched to prevent loss of the marker.

The plercing of the skin did not seem to affect the bird adversely
in any way. On most of the birds, the head of the wound clip pierced
the skin making a hole which allowed the clip to swing on a pivot. This
injury healed and formed a flap of loose skin like the handle of a cup.
Birds tagged with the "bow tie" were observed to preen the "bow tie"
as if part of their feathers. All "bow ties" were attached in the field
at the 'rap site, thereby eliminating any undue handling of the birds
which might have had an adverse effect.

In addition, all birds were tagged with a metal leg band bearing

a recorded number which asked that the band be returned to the Virginia

Game Department, Richmond, Virginis.




~52-

Results

The summer trapping program was a decided success. Nineteen un-
mated cock birds were taken. In every area that a whistling bird was
heard, he was trapped. It is believed that all of the unmated cock
birds in the summer were trapped and tagged. Much information pertsin-
ing to breeding grounds, summer sex ratios, and movements were the

result of summer trapping and have been discussed under other sections.

c

The hen and cock trapping techniq&i should operate successfully
on any area where a moderate quail population exists. Experience gained
in operation of this trapping program indicates that it i1s possible to
take a larger segment of the unmated male population. The program can
be operated with a minimm of expense and proved not too demanding of
the workers time once it was in operation. In view of the fact that two
cock birds mated after trapping, it seems advisable to begin trapping
operations early in the nesting season.

Winter Trapping

Trapping through the winter months on the V.P.I. Farms did not
prove too successful due to the lack of favorable winter trapping
weather, Both the standard Stoddard Covey Trap and the Florida Collapsible
Trep were used.

Methods
A detailed description of the operation and baiting of the

standard Stoddard Covey Trap is presented by Gehrken (1948), therefore,

it seems unnecessary to undertake a discussion of this trapping technique.




Ten Florida Collapsible Traps were constructed and used for both

quail and dove projects. This trap was used in conjunction with the
Stoddard Covey Trap on the study murea. Traps were rotated in an effort
to determine which was best suited to the area. In some cases, these
two traps were alternated at bait positions in an effort to take birds.
All bait positions were treated alike and the ssme type of bsit, shelled
corn, was used for both traps.

Results

The fall and winter trapping program was begun on September 24,
1951. The birds were reluctant to use bait spote to any degree, at
least not regularly enough to permit placing of traps at the bait spots,
due to the unusually mild winter experienced during the trapping period.
Only seven days of snow presented the ideal conditions needed for winter
trapping.

Past experience has borne out that winter trapping from bait
positions gives very poor if any results except during those periods
when inclement weather severely limits the available food.

During the study 13 quail were trapped and handled by use of
standard Stoddard Covey Traps. Birds were banded with numbered, metal
leg bands, the numbers of these bands being recorded for future
reference.

The Florida Collapsible Quail Trap was used extensively until it
was discovered that the birds were entering the trap, but were then
escaping back through the trap entrance. The trap entrances were slightly

modified by several methods in an attempt to prevent loss of the trapped



birds. None of the trap entrane modifications were successful and the

birds continued to escape. It is highly probable that the techniques
employed by this worker were not ideal for this type of trap. It is
interesting to note that 11 birds were taken in the Stoddard traps

shortly after the feilure of the Florida traps to take quail at the

same bait positions.
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ANALYSIS OF SEX AND AGE RATIO DATA

The analysis of open season sex and age ratlo data provides ths
geme manager an opportunity to make estimates of a mmber of population
oconditions osourring from season to season. These conditioms inelude
such population charactoristics as, rearing success, juvenile mortality,
adult breeding season mortality, peaks 9f breeding and nesting and
general population mortality rates.

It may not prove proctical or desirable to attempt to estimate the
value of all the above mentioned factors, for a large degree of success
in estimating these factors will depend on the size of the population
pample and the period of the season during which it is taken,

Potrides (1949) states that, "in collecting sex and age ratio
information, it must be recognized that observed ratios are not always
necessarily true ratios. Bag retios of hunted or trapped specimens, in
partioular, may or may not reflect the conditions prevalent in ths
population¥,

A oamplete analysis of sex and age retio data in relation to the
population was not undertalken in this study. The apparent tendency of
the V. P, I, Farms quall population to react differently from other
quail populations, coupled with the mmall population samples hakes
analysis of these data rather diffieult.

Methods
A detailed discussion of the methods used in determining sex and

age ratio was presented by Overton (1950) and the writer doss not deem

it necessary to repeat the discussion of the techniques employed.
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However, these techniques will be briefly mentioned so the reader will
be familiar with the method used in each phase.

Age determination was based on the molt characteristics of the
species as worked out by Petrides and Festler (1943). The difference
between the adult primaries and cmm and the juvenile primaries end
ooverts furnish the indax for age determination,

Age in weeks was determined by the progress of the wing molt. The
molt is complete at appraximately 21 weeks, beyond which no age detex-
nination can bs made,

Determination of sex in adult quail is rather exact as they are
dimorphic, The juvenile birds did prove confusing if collected before
the post~juvenils molt was complete.

Resulta

Sex and age ratioc data are available for a total of 345 trapped
and shot quail on the V. P, I, Farms over a period of five years. o
necessity, most of these yearly samples were small, and even though
the sample of 345 tirds appears to be a sufficiently large one, it
represents only & 27 per cent sample of the early fall population for
these five years,

The gex ratdog of the V. P. I, Farms quail samples are compared
1n Table 12 with the ratios found by Leopold (1945) in Missouri apd
a sample teken from the Piedmont, Virginia in 1951.
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Table 12, Sex ratios of the quail from the 1951 fall quail harvest and
the Piedmont of Virginis are campared with data taken from
the spring-fall eensus of the V.P.I, Farms (1937-1950) and
with ratios found in Missouri by leopold (1945).

Method of 8ize of Sex Ratios (}1:100 Females)

Iocation Collection Sample Adult Juvenile Total

V.PeI, Farms

(1951 harvest) Shot 43 136 222 186
Piedmont Area (¥a,) Shot 34 172 118 126
Missouri Shot 1,633 161 102 106
Missouri Shot, 23,819 - - 106
VPI Farms Shot & 302 205 136 47
(1937-50) Trapped

Table 13, Age ratios found on the V,P.I, Farms as compared to ratios
found by Leopold (1945) in Missouri

Mothod of Size of P
location Collsction ' Sample Juvenile Adult
V.P.I, Farms shot 100 T4 26
V.P.I, Farms trapped 257 80 20
V.P.I, Farms total 357 {4 23
Missouri shot 1,633 77 23
Missouri shot 6,067 83 17

As previously stated, all of the V.P,I. Farms quail samples are
small, as well as the sample taken from Piedmont, Virginia, and for
this reason, they were compared with a larger sample taken from Missouri.
Examination of the V.P.I. quall sex ratio data reveals that there
is an unaccountable preponderance of males present in each annual

population, The preponderance of males was most pronounced in the

Juvenile segment of the population which 1s unexplainable; however,
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Overton (1950) found the preponderance of males most prominent in the
shot sample whore the ratio was 550 males to 100 females., A possible
explanation of sex ratios showing such a great difference is that the
samples were too snll and were not representative of the true sex
ratio of the population. As most of the trapping occurred during the
late winter and early spring, there is a possibility that the differ-
ential mortality acting against the femnles (latham, 1947) may have
caused the preponderance of males in this segment of the population,
Or, perhaps, the preponderance may be dus in some way to the high
post~nesting mortality as determined by Overton (1950) and sustanated
by the data found during the present study.

Ihe age ratiog of the V.P.I, Farms quail (Table 13) more nearly
resembled those found in Missouri and in other areas having large
representative samples.

These data seem to indicate that juvenile quail comprise approxi-
mately 80 per cent of the total fall population in both Virginia and
Missouri and that this segment of the population comprises the normal
increase each year,

The age in weeks of the 29 juvenile quail collected on the V.P,I,
Farms during the harvest of 1951 was estimated by the method described

by Petrides and Nestler (1943). From this information and the known
date of kill, the approximate date of hatching was determir_md and
graphed in Figure 4. Overton (1950) found that only 33 per cent of

the quail were hatched prior to July 31 which was considered the mide
point of the nesting season, Amalysis of the 29 Juvenile quail collected
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during the harvest of 1952 indicated that 69 per cent of the quail
were hatched prior to July 31 and that a sample of 34 juvenile quail
taken from Piedmont, Virginia in 1952 had hatched 100 per cent prior
to this date. It is interesting to note that during the season in
which Overton found only 33 per cent of the birds hatehing prior to
July 31, he also found that of 313 juvenlle birds examined from 12
Southeastern Virginia counties, only 67 per cent of these birds hatched
prior to the established mid-point of the nesting season, These data
would seem to indicate that intensive farming practices on the V.P.I,
Farms may rosult in a high percentage of first nesting failures or
that weather may also cause variations in the hatching dates.

ze during the anmial harvest wes determined through

use of the available hatching dates. Fecords were kept of each quail
collected, the covey it was removed from and the date taken during the
harvest., Diseussion of average brood size may be found under the section
"Post-Nesting Mortality".
Songlugions

It 1s apparent that the small samples on the V,.P,I, Farms quail
population are a handicap in the analysls of the sex and age ratlio data.
These data would certainly be more valid if statistical treatments could
be applied to determine the degree of possible error. The use of statis-
tiocal treatments might also possibly reveal that V,P,I. sex and age
ratio would more closely resemble those of the large Missourl samples.

While it is believed that the intensive farming practices on the

V.P.I. Farms account for the preponderance of males in the population,




they are still partly unexplained, for the juvenile segment of the
population approaches a figure beyond conception.

The wide variation in the hatching dates of quail om the study
area indicates that intensive farming practices and clope graging
cause a high percentage of re-nesting,

Analyeis of the sex ratio data and the brood size estimated Ny
the juvenile: adult female ratio warrant the comclusion that a high
post-neating mortality does occur on the study area.

Anslysis of available sex and age ratio data seem to strongly
indicate that the intensive farming prectices and the high degree of
pasture manipulation for grazing are the limiting factors of the quail
population on the V.F.I, Study Area, It is also believed that the ten-
dency toward a high degree of land management, coupled with small
population samples, are responaible for the great difference of the
V.P.I. quall sex and age ratio data as compared with more adequate

samples.
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HABITAT STUDY

Quantitative studies of quail habitat have fallen far behind the
rapidly advancing qualitative techniques, Field evaluation of quail
habitat through the use of quadrat plote and cover density measurements
are at best difficult and the information gained is often scant in com-
parison to the amount of time whioh these techniques consume in the
field. The attempt of mmerous workers to evolve a system of mmerical
ovaluation has been largely unsuccessful,

Classroom activity and the mmerous other aspects of the quail
population study heavily taxed all available field time; thexefore,
1little time was oonsumed in the use and study of quadrat plots and
cover density measurements., The small amount of time spent with the
use of these techniques and the scant information which was gained
does not seem worthy of discussion under this section,

Cover Mopping

The V,P.I. Farms were cover mapped during the summer and again in
the f2ll of 1952, The various land uses and crops were plotted on a
map which had been reduced from an aerial photograph, Since the scale
of the map was only one inoh to 1750 feet, both accuracy and detall
were limited,

The field map was broken into the same clagsifications as used by
Overton (1950) and plotted on separate maps. Detailed discussions of
land classification and use of the land classification maps are pre-
gented by Overton (1950).

Cover maps proved quite helpful dwring the period of the fall and




winter census and their use can save one much time while doing routine
censusing. The cover maps also proved quite helpful in predicting and
following the individual covey shuffling.
Food Hebite

Food taken from 32 quaill erops in November, 1951 were analysed to
determine the major foods of the quaill on the study area. The tabular
results of this crop analysis may be found in Table 14, Of a total of
43 quail harvested in the fall, 11 or 25 per cent of them were found
to be empty,.

Two methods wore used to analyze the quail orops and were as
followss

1. Each item wes measured by volume for each individual crop
and the data were tabulated on an individual file caxd,

2. Each crop was examined seperately, but without a volumetrie
measurement for each erop., The various food items in each
were separated and listed, following which identical items
of food for the entire group of crops was combined ss a
unit. A volumetric measurement of the aggregate of each
food item for the entire group of crops was then mede.

The techniques employed are rather slow and at times difficult because
of the nmumber of small measurements involved; however, it does have the

advantage of supplying detailed information for each orop.

The food habits of the quall talen during the 1951 harvest reveal
that there were five major foods: Jea mavg (39.5 per cent), Glveins max
(16.2 per cent), Aghrogls artimisiifolia (15.9 per cent), Iriticun
geptivum (5.6 per cent) and Persicaris (3.7 per cent).
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Table 14. Food taken by 32 quall collected on the V.P.I, College
Farms in November, 1951

Tood Item Yolume Occurrence
—Ho,cc __ 2 —No, __ 2
£lante
Zes mayg, corn 38.1 39.5 8 25
_;ggg_m, soybean 15,7  16.2 5 15
Ambrosia artisimifolis,ragweed 15.7 15.9 1 bd
Triticun eestivum, wheat 5., 5.6 4 12
Persicaris, smartweed 3.6 3.7 4 12
Solanum nigrum, deadly nightshade 3.1 3.2 8 25
Cornus florida, dogwood 3.0 3.1 2 6
Lespedesa bicolor,bicolor lespedeza 2,2 2.3 3 9
Yigna sinensis, cowpeas 1.8 1.9 5 15
Stellaria medis, chickweed 1.6 1.6 3 9
Panicum spp. panic, grass 1.1 1.1 5 15
Ambrosis trifide, great ragweed 0.7 0.7 3 9
Solanum carolininse,horse nettle 0.6 0.6 3 12
Chenopedym album, lambsquarters 0.5 0.5 2 6
Quercus slba, white oak 0.1 0.1 1 3
Pinus virginiana, Virginia pine trace) 1 3
Medicago gsativa, alfalfa leaves trace) 5 15
Deamodiuym gpp, beggar's lice trace) 0.4 2 6
Bidensg spp, bur marigold trace) 2 6
Digitaria gp, orab graas trace) 2 6
Anjmal
grasshopper 2.1 2.2 3 9
ericket 1.4 1.4 3 9
leaf hopper trace 1l 3
Total 9604 1100,0 20 100
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The results of these data indicate that the most important foods
for this season were cultivated crops and typlcal cropland weeds, Of
second importance are the weed corops of ungrased woodlots, It is interw
eating to note that various workers on this study area have found the
reverse to be trus; namely, that ungrazed woodlots were of major importance
in producing quall foods. This factor can probably be explained by the
great increase of intensive cropping of the area, also the increased
number of woodlots that are at present being grased.

Eredation

Only 12 cases of predation were found during the course of the
study. Of these 12 cases, four were attributed to fox and eight to
avian predators.

Avian kills on the study area have been consistently higher than
fax throughout the course of study, even though the area carried an
extremely bigh fox population,

Swink (1951) working on the V.P.I, Farms examined 405 red fox
fecal passages and found only one case of quail predation. It should be
stated; however, that thwee bait hen quail were lost in traps which did
not show up in the analysis of the collected fox fecal passages. A
total of 42 fox stomachs from other areas, were examined by Swink and
no quail remains were found,

These data would seem to indicate that while the study area did
support a high red fox population, estimate of about 50 foxes during
the early summer of 1952, the fox is not a serious quail predator on

this area,




METHODS OF ESTIMATING POPULATIONS

An integral part of game management is an acourate determination
of the size of game populations during different seasons of the year,
The ability to determine accurately the size of the population in
advance to the different life cycles that a population must pass through
annually would be of great value to the game menager, for with this
information he would be able to epply the proper game mansgement
technique well in advance of any orisis. As long as game managers are
foreed to set open seasons and bag limits well in advance to the hunt
ing season, they must be able to estimate accurately population sizes
in order to set these seasons and bag limits wisely,

Two methods of estimating quail populations were attempted during
this study. Before drawing any conclusions from these two population
estimate attempts, it would be wise to consider that these two teche
niques have been tested for a period of only one year. It is belisved
that the minimum testing on any such technique would be & pericd of at
least five years, If these two techniques are to become accurate metho’s
of quail population estimates, then surely, through the process of
testing, they will undergo a number of changes, These methods and the
figures derived from them are presented in hope that someone will,
through additional testing and changes, find them sccurate methods of
estimating quail populations.




Methods. Stoddard (1931) noted thats ".,.. most of the bob-white
calls of any definite ares are issued largely from certain well defined
points, and that the notes of many individual cocks could be recognised
by some slight differences in quality, facts indicating that the volume
of bob-white calls came from the comparatively few individuals that
whistled at intervals throughout the day. The number of whistlers also
Just about fitted the Imown surplus of cocksy not the cock population
as a vhole,"

In hope that an index to quail abundance could be found,the roadside
whistle count was begun on July 27 and continued through August of 1951.

Bennitt (1951) found that most calling was done the first half hour
before sunrise and from that period until nine A.M., the calls began to
fall off, Any period after nine A.M. in the morning is not suitable for
roadside whistle counts as quail calling has dropped off to the peint
that accurate call figures can not be obtained. Bennitt also found that
during the operation of roadside whistle counts the quail calls were
audible for a radius of one half mile, Thus in order that overlapping
of quail calls be prevented, the call stations must be slightly over
one half mile radius apart.

Quail whistle counts were taken from county secondary roads

surrounding the study area and from well traveled farm roads. In




order to get complete coverage of the study area, 13 listening
stations were set up, The counts were run on Tuesday and Thursday

of each week and were begun each morning at six A.M,, for a period
of six weeks. Five minutes were spent listening at each station,then
the observer drove to the next listening station. The same route must
be run each trip and the stations visited in the same sequence, At
the end of the whistle count route, the pertinent weather data were
recorded. It was found that more whistles were recorded during clear

weather than in cloudy or overcast weather.

Regults

The total number of whistling birds on the area was averaged at
the end of this study. This figure revealed that there was an average
of 14 unmated cock birds on the area during this period, This
apparently was not too fer off for a total of 19 cocks assumed unmated
vhich were trapped prior to the study; two were observed to become mated,
thus the assumed unmated cock population from trapping was 17 birds.

Estimate of the probable quail population present on the V. P. I.
Farms was made with the following formula and under these assumptions:
(1) an epproximate spring population of 88 birds as determined by
field censuses as of April 15,1951, (2) a whistle count of 14 unmated
cock quail, and (3) that the population of an area may be determined
by the following formula 3

t e = Estimated spring

Difference in sex ratio based on population of 100 population of
quail




Applying the date collected from the whistle count survey, one
would get the following estimate if average (normal) sex ratie of
55 males : 45 females were used :

Example 1. 14 x 100 = 140 quail
22 = 42

Applying the data collected of 1, unmated cocks to the same
formula and using the sex ratio, calculated from existing data,
found on the College Farms, 147 males 3 100 females or 59.5 maless4{0.5
females, one would get the following estimate:

Example 2, A4 x10Q = 74 quall
59.5 = 40.5

Regults

If the spring population of the area is assumed to be approximately
88 quail, the estimsted population calculation of Example 1 is 59 per
cent greater than the actual population and the estimated population
as caloulated by Example 2 is 16 per cent lower than the actual
population,

From these two examples, it would appear that it is possible to
caloulate the breeding population of quail on an area with reasonable
accuracy if the gex ratio of the areg is known, but the average data

for the normal sex ratio may give unreasonable estimates,

Methodg. Estimate of the 1951 fall quail population was msde from
past data on the spring-fall rate of increase of the quail population,




Y. P, I. Parms, Data are available ( Mosby 1950 ) for spring to fall in-
ecrease in the quail population on the area for the three years, 1947,
1948 and 1949, Less accurate data are available for the spring-fall
inocrease for the two years 1936 end 1937, An estimate of 81 quail was
made for the spring population in 1950, A greph of the spring popula-
tion and rate of spring to fall increase was drawn up, (the fall
population figures were then placed on a graph) as shown in Figure 10.
When the spring population of 1951 (88 birds) was placed on this graph,
the prediction for the fall of 1951 was 235 birds.

Regults
The estimate of the 1951 fall quail population taken from the

plotted graph in Figure 10 was 235 birds. Since the actual fall popu-
lation known to be on the area was 279 quail, the estimate of 236
birds was 15., per cent lower then the actual population.

After attempting to estimate the fall quail population by use
of a graph showing spring populations and rate of spring-fall increase,
another method of estimating the fall quail population was tried to
determine if there was any correlation between the two population
estimate methods using rate of spring-fall population inorease
figures.

The second prediotion was determined by the average spring fall
population inoresse per bird. The average population increase per
bird would be 3.8 per cent. When this figure was multiplied by the
known spring population of 1951, the population prediction was
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the following fall was 334 birds. Since the known fall population was
279 birds, the estimate of 334 birds was 19.7 per cent greater than
the astual population, thereby showing that there is definitely no core
relation between the two population estimates using spring to fall pop-
ulation increase figures.

Songlugions

Actually , no concrete conclusions mey be drawn from the methods
of estimating spring and fall populations on the grounds that esti-
mates of population by use of these methods were made for only one year.
It is believed that a minimm of five years of testing these methods of
estimating fall and spring population would be required before valid
oonclusions could be made.

The methods of population estimates employed and the figures de-
rived from them appear only to be indiscators of the future success of
these teochniques after they have been put through testing. However,
for use of this study, certain conclusions in the form of indicators
will be made.

In attempting to estimate the spring population on an area through
use of the roadside whistle count, it would appear that it is possible
to ealculate the breeding population of quzil with reasonsble accuracy

oWn, but average data for the sex

ratio may give unreasonable estimates. The roadside whistle count es-
timate would be much more useful if accurate sex ratlos taken from
other areas could be used., As pointed out in the results of the road-
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side whistle count estimate, the usze of average sex ratlo. figures gave
an unreasonable estimate when applied to the V.P,I. College Farms.

Since quail population fluetuations on the V.P.I. Farms show num=
erous tendenoies to react differently from other normel population
studies completed on other areas, it was believed that the varied pop=
ulation reactions may have distorted the results of the apring popule=
tion estimate., However, the fact that the V.P.I. Farms does show a pre-
ponderance of males should be considered for it is reasonable to believe
a preponderance of males would place the estimate above the actual pop-
ulation, but this was not the case. The average quail cockshen ratio
having fewer cocks in the spring population gave an estimate 38 per cent
grester than the actual population, while the cocks hen ratio on the
study area having a preponderance of males gave en estimate slightly
lower than the actual spring population, It is evident from these data
that the roedside whistle count technique for estimating spring quail
population possibly needs certain modifications end more therough test-
ing.

The technique of estimating fall quail population by use of spring
population figures and the rate of spring to fall population inerease
from a plotted graph gave an estimate 15.4 per cent lower than the ao-
tual population present on the study area. An error of 15 per cent does
not represent a figure which will approach the acouracy needed to de-
termine population present on either small or large areas. However,
several factors in the method of population estimate should be considered.




The data for the 1936~37 rate of spring to fall increase is generslly
considered to be lnaccurate, but had to be used in order to get a suf-
ficient population ourve on the plotted graph. The spring population
of 1940 was not thoroughly censussed, but an estimate of the spring
population was made in order that a spring-to-fall population inerease
figure would be available for the 1950 population. Surely the inac-
curscy of a large part of the population data affected the population
estimate derived from the data and could have caused the estimate to
vary considerably in accuracy.

Needless to say, the teclnique employed in estimating the fall
population needed more accurate figures and thorough testing. It is
believed that this technique does possess certain potentials for es-
timating fall population which could come to light with more intenw

sive work.




'l
LOSSES IN THE EARLY FALL POPULATION

Most concern in quail population losses in previous years has been
with losses believed to occur during the critical winter months. Analysis
of data taken from the V.P.I. quail population indicates that a sizeable
portion of the population losses occurs during the early fall, princi-
pally prior to the Virginia hunting season beginning about November 20.

The early fall or November quail losses on the V., P, I. Farms have
been compared with carrying capacity of the area and the early spring
population in an attempt to find s@me correlation among these factors.
It is regretable that the heavy-fall losses were not discovered in time
to attempt some detailed measure of the available early fall foods.

sg _for =1

During the month of November, 1951, a total of 44 quail or 15.8
per cent of the 276 birds present on the study area was lost during the
earlier part of the month. This loss in early November prior to the be-
ginning of the controlled harvest reduced the coveys to such an extent
that only 43 quail or 36 per cent of the fall population could be safely
removed and still not reduce a covey to less than six or eight quail.

During the fall of 1951, the fall shuffle had begun in the month
of October and birde had become rather difficult to locate on certain
areas during the latter two weeks of October. Covey movements seemed to
cease about November fifteenth and the coveys maintained their usual
range. During this period, the sharp decrease in number of birds in the
coveys became evident. In two coveys the loss amounted to 40 per cent of

the covey number while in three other coveys, the loss amounted to 30 per
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cent. Losses occurred in a one to two day period. No increase in signs
of predation were noted and areas from which the birds were lost were
thoroughly covered by trained bird dogs and observers. All coveys on the
farm had been repeatedly counted; no increase in any of these coveys was
found. It is highly improbesble that these birds moved off the area for
several ressons. First, the adjoining land is heavily grased and food
cover is at a premium. Secondly, same of the areas which might possibly
contain n. minimum of food and cover to attract quail were covered with

dogs and none of the quail were found.

Available data on the losses which have been observed during
November for the five years, 1947 through '1952, indicate that a rather
siseable portion of the quail population is lost during the month of
November. Table 15.presents the available data on these losses.

It will be noted that the quail harvests removed scme 89 quail in
November during three of these five years of the controlled harvest. A
total of 381 quail, including the 89 removed by shooting, were lost
during the month of November; this number represents scme 30 per cent
of the total 1,269 quail known to be present in early November during
this five year period. The quail taken during the controlled harvest
smounted to only seven per cent of the total population, whereas scme
23 per cent of the total November quail were lost to what has to be

attributed to natural causes.
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Analysis of the data found in Table 15 reveal that approximately
30 per cent of the total population is lost regardless of vhether the
population reaches a figure beyond the theoretical carrying capacity
or falls slightly below. During the years of 1947 and 1948 there was no
controlled harvest, yet the November loss was 25 per cent and 32 per cent
of the total population, respectively.

From these figures it would seem obvious that a large portion of
the early fall quail population on the V.P.I. Farms will be lost annually
and that the birds removed each year during the controlled harvest would
have been lost to other natural causes. Apparently there is some mechanism
operating against the V.P.I. quail population if the theoretical carry-
ing capacity of the ares is valid; this mechaniam could well be the scarce
food and cover which seem to be well defined even during the early fall.
Table 15. November losses in the V.P.I. College Farm quail population,

including quail removed during the controlled harvest experi-
mente, for the five-year period 1947 through 1951.

= — ?ovmber“ November o ’ro’oE: ' Total —
Yoar Harvest Loases Loss Quail

1951 43 IvA 87 279

1950 22 30 52 248

1949 24 ™ 103 263

1948 ow 81 81 247

1947 o® 58 58 232

5-year total 89 292 381 _ 1,269

£ Total

Nov. 1 Quail 7 23 30 100

# Quail harvest made in December




Data taken from Table 15 on the total early fall quail population
and from Figure 3 on the percentage of summer increase indicate that
there is no correlation between the early fall losses and the spring
population. It is concelvable that during the years of a high summer
increase resulting in a maximum fall population, would overload the
range and result in heavy early fall losses due to over-populaticn; how-
ever, such is not the case with the V.P.I. quail population.

Conclusien

The data presented indicate that a rather siseable portion of the
early fall population on the V.P.I. Farms is lost each year, principally
prior to the Virginis hunting season November 20th, Theoretically,
November should be one of the months in the year when food and cover are
at a maximum and should be in ample supply to support a very high quail
population. Notwithstanding the fact, it is apparent that the quail popu-
lation suffers a rather considerable loss during this month. It is entirely
possible, if the data presented here are valid , that the opening of the
hunting season earlier than the latter part of November would permit the
removal of a segment of the quail population by sportsmen that would other-
wise be lost to normal causes.

It is apparent that the losses of early November are as serious as

over-winter loss and certainly should receive ss much consideration from

research projects and workers.
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SUMMARY AND CONCLUSIONS
The controlled harvest experiment which was begun in December,1947
end continued through November,1951, showed that conservative
shooting merely utilizes a portion of the quail population which
would normally be lost to other decimating factors. Apparently ,
a controlled harvest does not ultimately affect the general trend
of the population curve, These stuiles also indicate that the
later the harvest is carried out in the fall, the smaller will be
the removable surplus.
Data collected from 1947-52 on over-winter survival indicate that
8 rather sisable proportion of the quail population is lost during
the month of November, principally prior to the beginning of the
Virginia hunting season November 20th, This November loss of birds
averages, for these years, about 30 per cent of the total early
fall populations, The controlled harvest accounted for only 7 per
cent vhile over 23 per cent was lost to natural causes, These data
also suggest that the carrying capscity of any area is rather well
defined even during those periods of the year when both food and
ocover are apparently in maximum sbundance., It is entirely possible,
if these data are valid, that the opening of the hunting season
earlier than the latter part of November would permit the removal
of a segment of the quail population by sportsmen which would
otherwise be lost to normal causes.

Covey trapping by use of the standard Stoddard Quail Trap in this

secticn of Virginia is feasible only during those periods of the
winter when food is least available due to inclement weather,




be

5.

6.

7.

8.

79~

Summer trapping using the Stoddard Quail Trap converted to a hen-
end-cock trap produced excellent results. In every area in which

a whistling cock was located, he was trapped.

Data collected during the summer trapping period seem to indicate fat
whistling cocks do maintain a definite whistling territory. As far as
could be determined from marked birds, 82 per cent of the whistling
males remained in their whistling territory. Some random movements
were recorded during the latter part of the nesting season.

Juvenile quail comprise approximately 80 per cent of the total fall
population on the V.P.I. Farms.

The fall sex ratio on the V.P.I. Farms shows a high preponderance of
males over females. This would indicate that a large number of mature
females are lost during or following the nesting season. This theory
is also supported by the wide dispersion of hatching dates. In 1951,
a very favorable hatching season, only 33 per cent of the quail were
hatched prior to July 31, which is considered the mid-point of the
hatching nat;on for Virginia. It should be pointed out that the V.P.I.
Farms are intensively grased and cultivated.

Two methods of ‘ostinating quail populations were developed during
this study. The first estimate was obtained from a plotted graph of
the spring population and rate of spring-to-fall increase as deler-

mined for seven years' previous work on the V.P.I. Farms. This method

of population estimation gave a figure lower than the actual population.

The second population estimate was determined by a roadside whistle
count which vas begun in July and carried out through August. By
determining the average number of whistling cocks on the ares and with
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the use of the following formula, a population estimate of the early

spring population was mades
No, of whigtling cocks X 100 = estimated spring
Difference in sex ratio based population of quail
on population of 100
This method of population estimate when calculated gave a figure 16
per cent lower than the actual population.

From these data, it would appear that it is possible to calculate
the breeding population of quail on an area with reasonable accuracy
Af the sex ratio of the ares is kpown, but average data for the sex
ratio may give unreasonable estimates.

The analysis of quail crops fram the V.P.I. Farms indicated that the
most important quail foods on these farms are produced in cultivated
crops and typical cropland weeds. Of second importance were weed crops
produced in ungrased woodlots. It is interesting to note that other
workers on this area have found that ungrased woodlots were of major
importance in producing quail foods.

Data indicate that there is a high collrelation between spring-to-
fall increase and the over-winter survival of quail. A high spring-
to-fall increase (generally resulting from a low spring population)
usually results in a higher over-winter survival than does a low
spring-to-fall increase (which 1s the case when a high spring

population exists on the area).
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MANAGEMENT RECOMMENDATIONS

The first reconmendation that may be made from this investigation
is that the Virginia hunting season of November 20 be set back to
November first in order to allow the hunters an opportunity to harvest
those quail which are normally being lost to other causes during the
early fall.

Further research should be made to determine the effect of sup-
plemental quail foods, such as Geme Bird Mixture, sericia and bicolor
lespedesas upon the early fall quail population. It appears that food
Plentings which have been designed to produce a habitat supplement
during the critical winter months should be modified to also produce a
maximum of habitat supplement to the early fall population.
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APPENDIX
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