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INTRODUCTION

Many observations have been made on the behavior im the field of
the bodbwhite (Coliaus virgimjienus) and of other gallinaceous birds.
Stoddard (1950) has described in some detail various aspects of
bobwhite behavior. Stokes (1963) conducted a liboratcry study on the
asgonistic and sexusl behsvior of the chukar partridge. No behavioral
studies, to the writer's kmowledge, however, have been conducted om
bobwvhites uader controlled envirommental conditiocns. The birds used
in the preseat study were housed in individual cages and were arranged
in an artificially fixed aggregation (Fig. 1). The birds were
maintained in this condition through the experimental period and for a
length of 13 months prior to it (Robinson, 1963a; 1963b). The writer's
study dealt with (1) pacing and restimg behavior, (2) leadership
tendencies, and (3) the bebavior of individuals which had been shifted
from their fized position in the aggregation to a new position. Data
on pacing and resting behavior amd on leadership tendencies were
gathered under both breeding and non-breeding conditions. Data on the
bebavior of birds which had been moved to a new position, however, were

obtained only vhen the birds were in breeding conditionm.
METHODS

An experimental population constituted of 20 adult bobwhites, 11
males and 9 females, wvas purchased from a commercial game breeder in
Holland, Michigan, on March 14, 1962. The birds were placed in a
controlled enviroument laboratory on the same day they were purchased.

Each bird vas housed in an individual cage, 11k x 8% x 7% inches,



vhich was constructed of j-inch mesh hardwvare cloth. The cages were
then spaced 3-4 inches apart on metal racks so that, im most cases,
males alternated with females.

In the laboratory a temperature of 7301. (1'30) and a relative
humidity of 52 to 60 per cent were maintained throughout the experi-
mental period. The light source was a bank of fluorescent tubes which
provided 500 foot-candles of illumination. This intemsity is reported
to be below the upper tolerance limit for bobwhites (Robinson, 1957;
1963b:8).

During the summer of 1962 and winter of 1962-63, the birds were
used in studies concerning egg production (Robinson, 1963a) and
i{llumination preferenda (Robinson, 1963b). During this period half
of the birds were handled daily, during the mid-day hours, in order
that weights and cloacal temperatures might be messured. The birds
vere provided with an adequate supply of water, grit, and food. The
comnercial feed preparation which was used had a gross assay of 20 per
cent crude protein, 2.5 per cent crude fat, and 6 per cent crude fiber.
Two birds, one male snd one female, died during the course of these
studies.

In the present study the arrangement of the birds (Fig. 1), and
the daily routine described adbove were maintained. EKach of the 18
birds was considered in one of six possible categories. The categories
were defined on the basis of (1) the presence or absence of a bird ona
either side of the individual under consideration, and (2) the sex of
the bird(s) on either side of the individual. The categories, based

on these arrangements, were as follows:



no bird-MALE-female
00 bird-VFEMALE-male
no bird-MALE-male
male- -female
female-MALE-female
male~-FEMALE-male

The birds were cbserved, vhile ia their cages, from behind a
cardboard wall 10 feet in front of the cages. Observations were
conducted between the hours of 10:00 a.m. and 2:00 p.m., which were
the mid-dey hours of the artificial illumination period. After
entering the room, the writer waited for a period of 15 minutes,
hidden from the birds' view, before beginning observations. This
procedure vas folloved so that the birds might resume their usual
activities. During each observationm period almost every bird was
observed, imdividually, for 10 mimutes. The directions in which each
bird faced while resting and pacing were recorded.

Two serias of observations were made. In ome series the photo-
period was msintaised at 9 hours, thus keeping the birds in non-breeding
condition. Upom completion of this series of observations the photo-
period was immediately raised to 15 hours (Robimson, 1963a:216). After
18 days, the first "ah-bob-white" call was heard. At this time the
birds were assumed to be in breeding comdition, and the second series
of observations was begun. When the birds were destroyed on
June 27, 1963, the gonads were msasured and their appearamce recorded
(Tables 1-2), The results of the two series of observations were then
analyzed statistically.

Another aspect of this study tested the possibility of leadership
among the birds in the experimeatal population. At the end of each

observation period a clipboard was dropped from a height of 40 imches



onto a cement floor, thus producing a loud noise. The birds would
immediately crouch aad become motionlass, as is characteristic of
bobwhites vhen frightemed im the field (S8toddard, 1950:57,58). The
first bird to begin moving about following the period of immobility
vas noted and recorded in sach case. Thus, it was hoped to determine
vhether or mot one particular bird seemed to "1@" the others in
recovering from the fright reaction.

It has been mentiomed previously that the birds were arranged ia
an artificially fixed aggregation (Fig. 1). Tha birds were maintained
in this arrengeamnt for a period of over 15 momths. After the birds
had come into breeding comdition, various imdividuals were moved from
their fixed positiom to a new positiom om the rack. The reactioms of
the dird to its mew meighbors and their resctions to the mewcomer were
recorded. After a 5-minute observation period, the bird was returned
to its origimal position. After a period of 30 mimutes, the procedure
wvas repested using a different bird. A total of 18 such observations

wvas made.
RESULTS AND DISCUSSION

The results of the two series of observations on pacisg and
resting behavior of bobwhites are listed in Tables 3 to 10. Each bird
that wvas situated between two other birds was considered to have a
choice of pacing sad resting, alomg the sides of the cage, toward
either one bird or the other. In those situations im which a bird

vas at the end of & row of cages, however, the choice was between an



edjacent bird end a blank space. In either situation any significant
deviation from random pacinmg and resting was considered to be meaningful
in terms of the individual's respomse to the adjacent bird. Im the
tables the deviations from ramdommess are noted. The 0.05 level of
probability is used for t-score values, and the 0.01 level is used for
chi square values. _

Occasionally, some of ths birds directed their pacing and resting
behsvior toward either the fromt or back of the cages. The meaning of
these actions in terms of an individual's respouse to an adjacent bird
is difficult to assess. These respomses may or may not be ideutical
to those directed toward the sides of a cage. These data, therefore,
have 20t been included im the tables. Im Tables 3 to 8 data are
presented for those cases in which a bird was situated between an
sdjacent bird and a blank space. In those situations where an
individual had a choice of pacing toward either a bird of the opposite
sex or toward a blamk space (Tables 3 to 6), its activity was directed
toward the bird of opposite sex. When an individual was betweem a
blank space and a bird of the same sex (Tables 7-8), however, the
musber of cage lengths traversed on either side did mot differ signmi-
ficantly. These statements apply to both long aad short photoperiods.

Field observations show that bobwhites of the opposite sex form
pairs when breeding condition is attaimed (Stoddard, 1950:19). The
data on pacing behavior during breediang condition (Tables 3 and 5) are
in accord with this field evidence. In the two cases in which a male
was between a blank space and another male, one male paced exclusively

toward the adjacent male, while the other male paced toward both the



blank space and the adjacent male (Table 7). Further evidence must
be obtained, therefore, before sny conclusions can be drawm.

It would seem likely that males which were adjacent to one
another would beceme antagomistic toward each other when breeding
condition was reached (Stoddard, 1950:17; Stanford,K 1952:9). No antago-
aistic behavior, however, was observed. If llh bobwhites do set up
peck-orders, as Genelly (1955:270,276) postulates for Califoraia
quail, dominance-submissive relationships may have been established
already; thus, agressive behavior might be imfrequent.

Observations in the field also show that bobwhites are gregarious
during the non-breeding season (S8toddard 1950:44). It would appear,
therefore, that a bird would choose to pace toward an adjacent bird
rather than toward & blaeank space. This was found to be true when the
adjacent bird was of the opposite sex (Tables 3 and 5), but when the
sdjacent bird was of the same sex the results were inconclusive
(Table 7; see discussion above).

The resting behavior of imdividuals situated between an adjacent
bird and a blank space is recorded in Tables 4, 6, and 8. Tables 4
and 8 show that a male bird in this eituation rested toward the
adjacent bird, without respect to sex or photoperiod. Yemale birds
which were situated between a male and a blank space, however, temded
to rest toward the blank spece during both long and short photoperiods
(Table 6).

Tables 9 and 10 present data on males which were situated betweea
a female on one side and & male on the other. It is interesting to

note that males paced and rested more frequently toward the females



under both breeding and mon-breeding conditions. It is reasomabdle
that males in breeding coaditiom would direct their behevior toward a
female, however, it might seem that males would show equal imterest in
both males and females under non-breeding comditions. Howard and Eamlen
(1942) state that in intra-covey fi-ghém among valley quail, the
fighting was between members of the same sex. This may imdicate that
valley quail are sble to recognize sex differeaces at all times of the
year. If this is true for bobwhites, the males iam non-breeding
condition may be directing their behavior toward a female or away from
another male. Further experimeats wvould bs mecessary to determime
which might be the case.

The last two categorias include males or females which were
situated between tvwo birds, both of the same but opposite sex. The
pacing and resting behavior of non-breeding birds im this situation
seemed variable; S out of 10 directed their pacing behavior toward
one bird and their resting behavior toward the other. The msjority of
birds in breeding conditiom (7 or 10), however, seemsd to direct their
pacing and resting behavior toward the same individual. More
observations should be made, however, before any conclusions are stated.

The second aspect of the study dealt with the possibility of
leadership among the birds in the experimental population. The term
"leader" was applied to aun individual whea it was the first bird to
move after a loud noise was made. The results are recorded in Table 1ll1.

Vhen the birds were in non-breeding conditiom, No. 8, a 3-year 0ld female,
vas most frequently the first bird to move. Other birds, however,

wvere occasional "leaders''. In some cases several birds were observed



to move simultameously. When the birds came into breeding conditiom,
No. 15, a 2-year old mile, was the first bird to move in the majority
of cases. 8toddard (1950:57,58) discusses the "freezing" reaction of
bobwhites end stetes that after the birds have remained motionless
for 8 period of time, "suddemly all will relax and resume activity,

apparently at a signal of reassurance from some wember of the group".

In the writer's study no calls were heard when an individual first
began to move. It eppeered that most of the birds began moving about
on).y after ome or several birds began moviag actively. Susmer
(1935:207), in his life history study of Califormia quail, states that
leadership among these birds seems to be determimed by chance, with
neither sex predominating. He goes on to say that "ome or more
'leaders' may move off mearly simultaneously in differeat directiomns".
Fischel's work with leadership in chickeas (Masure and Allee, 1934:325)
indicates that group lesdership may change quite frequeatly, and that
no one individual retains leadership over a long period of time. My
data imdicate that although ome particular individual may assume a
role of leadership in many cases, leadership is not limited to a
single imdividual and is not limited to birds of ome sex or age.
Moynihan and Hall (1954:36) state that the absencé of e constant
individual "leader" imn spice finches may be due to the lack of a
definite dominance hierarchy. Studies on peck-order im bodwhites snd
the relationship of dominance to "leadership" must first be umdertaken

before any statement to this effect can be made sbout bobwhites.



The third aspect of the study dealt with the shifting of some
cages from their original position on the rack to a mew position. At
this time all of the birds were in breeding comdition. It is interesting
that when a male bird was shifted to a new position, it oftem displayed
in a manner similar to that described by Btoddard (1950:17,18) aad
Stanford (1952:11). The display vas usually a frontal one with the
body feathers fluffed and the wings extended. The tips of the primary
feathers rarely touched tha bottom of the cage. The bird's beak
would occasionally be open when the display was being givea. This
display was given toward both males and females. When the male was
returned to its originsl positiem, however, it did not display toward
its original meighbor. BSince this display was presented to both males
and femeales, it may have a function similar to the iavitatory display
that Tinbergea observed in his study of the smow buating (Armstrong,
1947:133,134). Tinbergen fouad that males gave the iavitatory dis-
play toward birds of either sex. The bird receiving the display then
reacted in a manner such that its sex was identified to the displaying
male. Domm and Davis (1948:29) also found this to be true of domestic
fowl. It is also possible that the display given by male bobwhites is
simply a form of hostile bebavior (Moyniham, 1955), without so specific
a function as that of sex recognitien. When a male bobwhite gave this
display, the bird receiving the display, whether male or female, either
crouched and became motionless for a short period of time or simply

ignored the displaying bird end continued its usual activities. More

observations must be made before any conclusions can be reached.
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S8ince the male bobwhite did not display upon return to his

original position, it may be that he was able to recognisze the
individuals which bhad been next to him for the previous 15 montha.
Armstrong (1947:132) stated that individual birds may recognise ome
another by deportment, head features, or voice. Among those birds
which seem to be able to recognise individuals are ring doves, terms,
pintails, robins, Galapagos finches, mite swans, and jackdaws. The
possibility that the response was based on recognition of a familiar
physical euvironment canmot, of course, be ruled out.

One female bird was observed to display, however, this display
differed from that given by the male. The display was given only
toward a strange female. The displaying female would fluff her
feathers slightly, open her beak, and then lunge at the side of the
cage toward the strange female. The displaying female would also bob
up and down along the side of the cage during the display. These
displays were of longer duration than those given by the males and
may represent a form of agoitistic behavior. The reactions of the
females to whom the display was directed varied. One femeale continued
to pace while the other female was displaying, whereas, other females
rested and occasionally paced during the display. Stokes (1961, 1963)
points out that in chukar partridges females are usually highly
tolerant of one another, but that there are exceptioms.

Another interesting point was that when meles were shifted to a

nev position, they often began giving the covey call. In the field
this call is given by both sexes and is used to call scattered birds

beck together (Stoddard, 1950:105). Once the shifted bird began

= e
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calling, many other mgles also began calling. When females were
shifted, however, they were not observed to give this call. Stokes
(1961:114,115) observed that when two male chukar partridges met
aggressively, bursts of rally calls or covey calls were uttered.
Other males often joined the calling. Imn the case of bobwhites,
whether or not the call represented a form of tg@stic behavior
would require further investigation. Since a male that was shifted
to a new position gave the covey call regardless of the sex of its
new neighbors, it may well be that he was simply calling to his
original neighbors. The joining in of the other males may be a case
of defining their own position or possibly simply a case of social
facilitation (Tinbergem, 1953:34).

In many cases in which a bird was moved to a new positiom, either
the shifted bird or its new neighbors crouched snd became quiet for
varying periods of time. More often it was a female that became
quiet; nevertheless, this behavior was observed among some males.
According to Stokes (1961, 1963) the phenomenon of crouching and
becoming quiet in the presence of a strange bird is a sign of

submissive behavior, at least in the chukar partridge.
SUMMARY AND CONCLUSIONS

A laboratory study of the behavior of bobwhites, under controlled
environmental counditions, was conducted in the spring of 1963.
Thirteen months prior to the experimental period, 20 birds were placed

in metal cages and spaced 3-4 inches apart om metal racks, such that
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in most cases males alternated with females. The pacing and resting
behavior of 18 surviving birds with respect to their surroundings were
observed from behind a cardboard wall located 10 feet in front of the
cages.

It mey be said that, in general, the pacing and resting behavior of
the birds in nom-breeding condition d-uutraul. the gregarious nature
of bobwhites during this season. Data also indicate that there may be
dominance-subamissive relatiomships among these birds. Evidence is
presented which imdicates that bobwhites may be able to recognize
sexual differences at all times of the year. In addition, whereas an
individual in non~breeding condition may rest toward one bird and
pace toward enother, a bird in breeding conditionm more frequently
directs its behavior toward a single bird.

The possibility of leadership among bobwhites was tested by
noting the first birds to move about after a loud noise had been made.
It must be concluded that although one bird may "lead" more oftean
than others in recovering from the fright reaction, leadership
changes often and is not limited to birds of ons dex or age.

The final aspect of the study dealt with the reactions of the
birds after various individuals had been moved from their original
position on the metal rack to a new position. Males that had been
moved displayed frequently toward their new neighbors (either mile
or female). This may be ean invitatory display which incites other
birds to identify themselves by engaging im certain behavioral activity.

Inasmuch as males did not display after being returnéd to their
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original position, they may be able to recognisze their original

neighbors. One female bird was observed to display toward strange
females. The display was different from that gives by the males.
The display of the female may represent some form of agomistic behavior.

Males, vhen placed in new surroundings, frequently uttered the
covey call. The purpose of this call may be oifhnr to call the male's
originel neighbors back to him, or it may represemnt a form of agonistic
behavior. No. females were observed to give this call.

In many cases in which a bird was moved to a new position, either
the shifted bird or its new neighbors crouched and beceme quiet. This
phenomenon was performed more frequently by females and may indicate
submissive behavior.



14
LITERATURE CITED
ARMSTROMT , E.A. 1947. Bird display and behavior. Oxford University

Press, New York. 43lpp.

DOMM, L.V., and D.E. DAVIS. 1948. The sexual behaviour of inter-
sexual domestic fowl. Physiological Zoology 21: 14-31.

GEFRELLY, R.E. 1955. Aonual cycle in a population of California
quail. Comdor 57: 263-285.

ROWARD, W.E., and J.T. EMLEN, JR. 1942. Intercovey social
relationships in the valley quail. Wilson Bulletin 54: 162-170.

MASURE, R., AND W.C. ALLEE. 1934. The social order in flocks of
the comnon chicken and the pigeon. Auk 51: 306-327.

MOYNTHAN, M., and M.P. HALL. 1954. Hostile, sexual, and other social

behavior patterns of the spice finch (lLonchura pupctulata) in
captivity. Behaviour 7(1l): 3-76.

MOYNIHAR, M. 1955. Types of hostile display. Auk 72: 247-259.

ROBINSON, T.8. 1957. The scology of bobwhites in south-central
Kansas. Univ. Kansas Mus. Nat. Hist. and State Biol. Survey
Musc. Publ. No. 15: 1-84.

. 1963a. Bgg production by bobwhitas under a fifteen-
hour photoperiod. Journal of Wildlife Management 27(2): 215-219.

. 1963b. Illumination preferenda of bobwhites. Occes.
Papers Adams Center Bcol. Studies 8: 1-10.

STANFORD, J.A. 1952. Whirring wings, the bobwhite quail in Missouri.
Mo, Cons. Comm. 89pp.

STODDARD, H.L. 1950. The bobwhite quail, its habits, preservation
and increase. Charles Scribmner's Sons, New York. 559pp.

STOKES, A.W. 1961. Voice and social behavior of the chukar partridge.
Condor 63: 111-127.

. 1963. Agonistic and sexual behavior in the chukar
partridge. Animal Behaviour 11(1): 121-134,

SBEBR, JR., E.L. 1935. A life history study of the California quail,
vith recommsndations for conservation and msnagement. California
Yish and Came 21(3,4): 167-342.

TINBERGEN, N. 1953. 8ocial behaviour in animals. John Wiley and Soms,
Inc., New York. 150pp.



1 2 3 4 8 & 7
d d s d Qe d 9
8 ® || 10 11 12 13 14
? d ? d 2 d 9
15 16 17 18
g ? Jd J
Figure 1.

Arrangement of birds in fixed aggregatiom.
fiunbers are identification numerals sssigned to
each individual; sexes are showmn by the

appropriate symbols. Scale: 18 in. = 1 in.
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Teble 1. Reproductive condition of males at ead of experimental
period based on measurements of excised gonads immediately

following death,

g_l_mnzf.no,) Condition Lt. Testis (mm.) Rt. Testis (mm.)
1 breeding 14 x 11 12x 9
2 - 19 x 10 15 x 12
& » 17 x 11 16 x 11
6 » 17 x 10 17 x 10
11 . 17 x 11 16 x 12
13 " 16 x 11 14 x 10
13 . 18 x 12 13 x 12

17 . 18 x 11 15 x 11
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Table 2. Reproductive comdition of femsles et end of experimental
period based on measurements and observations of excised

gonads aad accessory structures Munly following death.

FTemale
{Ident. No.) Condition
3 breeding ~ 1 partially shelled egg in oviduct
5 - - largest follicle 6 mm. in diameter
7 “ = 2 shelled eggs in oviduct
8 - = 1 unshalled egg in oviduct
10 - - largest follicle 14 mm. in diameter
12 o = 1 shalled egg in eviduct
14 " « largest follicle 16 mm. in diemeter
16 . - 1 unshelled egg in oviduct




Table 3, Arramgsment: No bird-NALE-femsle. Kumber of cage lengths
treversed by & male Mré in nom-breeding condition
(14 cbesrvations) and dresdisg semiition (14 ebosrvetions)
with respect ™ ige serroundiags, |

ma-breading 0 2680 .19
boeeding o 1689 .17
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Table 4. Arrangemant: MNo bird-MALX-female. Approximate number of
minutes that a male bird rested in non-breeding comdition
(6 observations) and breeding conditiom (15 observations)

vith respect to its surroundings.

Raproductive Toward Toward $igaificant
—Sendition  gobird female ehy? difference
non-breeding 3.0 37.5 29.38 yes

breeding 0.5 30.3 28.84 yes




Table 5. Arrangement: No bird-FEMALE-male. Number of cage lengths

traversed by a female bird in non-breeding condition

(13 observations) end breeding condition (13 cbservations)
with respect te its surroundimgs.

Reproductive Toward Toward Significant
~Condition ____ ®o bird sale t-score __ difference
non-breeding 3 3193 6.91 yes
breeding 0 3548 8.95

yes

20
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Table 6. Arrangement: No bird-FEMALE-male. Approximate number of
ainytes that a femsle bird rested im non-breeding comdition
(23 observations) and breeding conditiom (27 observations)

with respect to its surroundings.

Reproductive Toward Toward ' 8ignificant
—Condition 80 bird male chi? difference
non-breeding 103.9 15.7 64.04 yes

breeding 9%.5 52.0 12,32 yes




Table 7. Arrangement: No bird-MALE-male. WNumber of cage lemgths
traversed by a male bird in non-breeding condition
(8 observations) and breeding conﬁiti_on (13 observations)

with respect to its surroundings.

Reproductive Toward Toward 8ignificant

~Londition _ __ mo bird male $-score _ __ differencq

non-breeding 66 7154 2.07 no
breeding 148 707 1.79 no

22



Table 8. Arrangemssat: No bird-MALE-male. Approximate number of

minutes that a male bird rested is mon-breeding conditiom

(23 observations) aad breeding condition (34 observationms)

with respect to its surroundings.

Reproductive Toward Toward Significant
—Sopdition __ mo hird male chi? difference
non-breeding 31.0 86.8 26.44 yes
breeding 50.9 163.7 59.30 yes

23



Table 9. Arrangement: male-MALE-femsle. MNumber of cage lengths

traversed by a male bird in non-breeding comdition

(6 observations) and breeding condition (11 eobservations)
with respect to its surroumdings.

Reproductive Toward Toward Significant
—Sondition male fomgle _ txpcove  diffevence
noa~breeding 7 1271 2.80 yes
breeding 109 906 2.39 yes
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Table 10. Arrangement: male-MALE-female. Approximate sumber of
mimutes that a male bixd rested im non-breeding conditiom
(24 observations) amd breeding condition (36 observatioms)
with respect to its surroundimgs.

Reproductive Toward Toward Significant
—Copditien _male fomsle <hs? difference
non-breeding 23.0 122.7 68.22 yes

breeding 38.7 214.6 122.16 yes
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Table 11. Ranking of individual bird on basis of number of times
each bird was first to move after a loud noise was msde.
The numbers in pareatheses indicate the musber of
observations ia which several birds \-nrc observed to move
simultanecusly. The age and sex of each bird is also
indicated.
m}'ﬂ:!w%osf_"%f IM!&&MMW
Me. Age __Sex  obs. ¥o. Age  Sex . obs,
8 3 yr. Q 5 15 2 yr. d 7
16 2 yr. Q 2 (3 8 S yr. Q 2 (10)
11 2 yr. d 1 9 2 yr. d 1
13 2 yr. d 1 14 2 yr. Q 1

16 2 yx.

+O
-
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