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EFFECTS OF DIELDRIN ON THE SOCIAL INTERACTIONS
OF PENNED PHEASANTS AND CHICKENS
Abstract

NANCY HAYDEN FIELD

Studies to determine the effects of dieldrin on social hierarchy
of pheasants and chickens were initiated in 1970. Social interactions
were observed among groups of pheasant chicks, adult cock and hen
pheasants and peck-order development among groups of young pheasants.
To determine the effects of dieldrin on the pecking behavior of indi~
vidual birds, pairs of pheasants and pairs of chickens were placed in
2 neutral cage. When patterns of dominance and subordination were
consisteat, dieldrin in capsules (4 mg to pheasants and 6 and 10 mg
to chickens twice weekly) was given to one member of each pair and
birds were observed for changes in pecking behavior. Toward the end
of the study, one bird from each of the pheasant chick groups was
given 4 mg of dieldrin twice a week.

Fights were observed among pheasant chicks at 3 weeks of age,
and it was concluded that aggressive behavior and peck-order develop-
ment began at this time. Only in smaller groups (two to five birds)
could a rank be determined based on the total number of each indi-
vidual's interactions. Groups of adult pheasants also displayed
peck-orders, usually not lireaz.

Weight, previous dieldrin treatment, parental dieldrin treatment
and ear tuft length had no effect on the peck—oréers. ?here were no

correlations between sex and rank in the pheasant chick, groups.



Dominance-subordination patterns of pheasants and chickens were not
affected by dieldrin administration. Although a few reversals of

peck order occurred, none were atatistically_significant.



INTRODUCTION

Since World War II, man has continually increased the use of
pesticides and herbicides to protect crops and to reduce disease
carriers and pests. Included among pesticides are the chlorinated
hydrocarbons, organic phosphates and carbamates. Of particular con-
cern are the chlorinated hydrocarbons which, because of their sta-
bility, persist in the environment. This concern has led to research
regarding the biological effects of pesticides. Both physiological
and behavioral studies have been conducted.

Physiological studies include the detection of organochlorine
regidues in living tissue (Keith and Hunt 1966, Nauman 1969, Stickel
1968), the analysis of loss and magnification of the residues
(Hickey et al. 1966, Lamb et al. 1967, Stickel 1968), observations of
immediate mortality (Stickel 1968) and finally the detection of the
effects of pesticides on reproduction, the immunological system, nutri-
tion and body weight (Atkins and Linder 1967, Baxter et al. i969,
Stickel 1968).

Behavioral research has not been as extensive. Studies have in-
cluded observations on population changes (Stickel 1968) and the de-
tection of behavioral changes (Baxter et al. 1969, Sandler et al.
1968, Keith 1966, Khairy 1959, Warner et al. 1966, Nauman 1969 and
Davis 1965). Davis (1965) reported that the discriminative learning

ability of bobwhite quail (Colinus virginianus) was significancly

poorer when the birds were fed as low as 20 ppm of DDT in theizr

diets. 1In 1969, Baxter et al. found that ring-necked pheasant chicks



(Phasianus colcﬁicus), having received dieldrin via the egg, had a
different behavioral pattern from normal chicka when placed on a visual
cliff. Similarly, Dahlgren et al. (1970) found that young pheasants
were captured by hand more easily when both parents had received
dieldrin followed by birds where hens only and finally cocks only had
received dieldrin. On the other hand, Sandler et al. (1968) observed
that dieldrin did not affect the detour behavior of sheep. To date,
only one study has been concerned with the effects of pesticides on
the social hierarchy of an animal species (Nauman 1969).

' The effect of pesticides on the social order is important because
all normal processes, including behavior, have definite survival
values as a result of evolutionary adaptation. If sublethal applica-
tions of pesticides cause social changes, the survival of the species
may be in danger.

The objectives of this study were (1) to determine if dieldrin, a
chlorinated hydrocarbon, would alter the social interactions of penned

ring-necked pheasants and chickens (Gallus domesticus) and (2) to

learn more concerning the social hierarchy of penned pheasants.
Pheasants were chosen for the study because of their economic and
recreational interests to South Dakotans. Chickens were chosen for
the study since they performed well under experimental conditions and
because extensive litersture is available on the peckrordef of

chickens.



LITERATURE REVIEW

Words such as "afraid," "frightencd," “recognized," "rescublance, "
“acquainted," “friendships" and "memory" can be comsidered antacopo~
morpnic. They arc used, however, to desuribe the rescarch of authors
whose work is reviewed here. Because they are the words of the various

suthors, they have been included in certain points of the review.

2ack-Order of Chickens

In nature there is a tendency for some animal species to agzgregate
into groups or clusters (Allee 1931). This beaavior has been observed
caong mewbers of the gallinaceous birds such as the dowestic chicken,

wild turkeys (Meleagris gallcpavo) and pheasants. Observing such ag-

gvegations of chickens, Schjelderup-Ebbe (1922) discovered that pecik-
order formed the basis of flock sehazvior. He found that a deiiaite
organization in the flocks was disclosed by the reaction of bircds in
contact situations. The bird highest in the social order may peck the
ocher members of the group but is not pecked in return while the bicd
lowest in the order is pecked and does not peck in return
(Schjelderup-Ebbe 1922, 1935, Masure and Allee 1934). Since this
early work, the peck-order of chickens has been the object of numerous
studies.

Aggressive behavior can be observed most frequently at the food
site, nest boxes, water supply or dusting area (Guhl 1953). Pucks
frequently are only in one direction and are usuaily aimed at the
nead (Guhl 1953). The form of the peck-order can vary. In flocks of

20 hens or less, straight linear hierarchies are common, but, with



wore than 10 birds, triangular and square relationships can occur

" 7 (Wood-Gush 1955). 1In a triangular situation, bird A may peck bird B
who pecks bird C who is doﬁinant to bird A. Flocks of hens and cocks
bave peck-orders (Guhl 1953) with the organization of the cocks usually
more complex and less stable (Masure and Allee 1934)., A mixed flock
may have two peck-orders (Guhl 1953). Schjelderup-Ebbe (1935)
reported that some flocks have despots.

Newborn chicks of the domestic chicken have no social organization
but the peck-order starts to appear in the young males at about 8
weeks of age and appears at about 10 weeks in the females (Schjelderup-
Ebbe 1935, Guhl 1953). Dominance in older birds has no correlation
with the age at which a peck-order appears for the young (Schjelderup-
Ebbe 1935). At first the conflicts seem to be play fights but later
become more serious with a definite pattern of dominance-subordination
emerging,and becoming routine (Collias 1952). Birds developing des~
potism ea;ly have an advantage over those which develop this trait-
later.

Not all flocks start life together, but rather some birds are
introduced to each other at older ages. In this case, each pair must
work out their relationship. The formation of the social order has
been discussed by Schjelderup-Ebbe (1935), Wood-Gush (1955) and Allee
et al. (1939). There may be a fight between two birds with the
winner having the right to peék the loser and the loser generally
avoiding the winner. At times there may be more than one encounter
with the loser challenging the winner again before the dominance

relationship is finally established. WNot all relationships are



determined by fighting. One bird may act as though afraid and the
other automatically becomes dominant or both birds may appear fright-
ened and the first bird to conquer its apparent fear becomes dominanc.
' OPE? Fif peck-order is established, it may endure for a long time,
especially in small flocks. On occasion there may be a definite
revolt with revolts occurring most frequently in large flocks. The
type of social order that is formed quickly and is maintained has been
called a peck-right by Masure and Allee (1934). Among birds that form
a less stable order after many«eoﬁtacts, such as pigeons, the social
order has been termed peck-dominance.

Factors determining dominance and subordination have been dis-
cussed by Schjelderup-Ebbe (1935), Allee et al. (1939), Potter (1949),
Collias (1952), Guhl (1953) and Wood-Gush (1955). Despotism is sex
related. In chickens the adult male is dominant to the adult female!
however, this is not always obvious. As long as sexual activity
. lasts, the cock will rarely peck the hen but this may change as the
activity weakens. Adult cocks and hens will usually dominate juvenile
birds. As a rule, age is not considered an important factor deter-
mining dominance but associzted factors of skill and experience in
winning ;nd losing are considered important. The heavier bird will
usually win an encounter if other factors are equal} however, this
does not seem to explain triangular relationships. Collias (1943)
statistically analvzed factors of significance in first contacts and
found absence of molt, comb size (indicator of amount of male hormone
presect), social rank in the home flock and weight to be of importance

in that order. Other factors affecting the peck-order include the



season of the year and sickness. Weak, sick birds have been killed by
pecking from 6ther members of the flock. Other circumstances could
occur which might cause a dominant bird to lose position. A bird that
has been injured or is weary from a previous fight would have less
energy and probably lose a fight it normally would win. The location
of an encounter seems important with birds having a better chance of
victory on their own home territory. A bird in strange surroundings
has an increased chance of winning if individuals it is associated
with are pregent. On occasiom, what would appear to be friendships
seem to develop where neither bird will peck each other. Other
factors include the past history of the bird, wildness, chance blows,
differences in sensitivity to hormones, differences due to handling
and errors in the researcher’s judgment.

When a newcomer enters a flock of chickens, it is threatened oz
attacked by one or more of the inhabitants. On occasion the new bird
will fight but more often than not it will become the lowest bird in
the peck-order (Schjelderup-Ebbe 1935, Guhl 1953, Wood-Gush 1955). A
group of new birds added to a flock will crowd together. Guhl and
Allea (1944) experimented on shifting the members of a flock. They
removed the dominant bird of the flock and placed it in isolation
while introducing a new bird from isolation into the flock. The new
bird became the low member of the peck-order and advanced in rank as
other birds were removed and added. WNew arrivals became victors when
the resident birds did not challenge the stranger. Collias (1943)
mentioned that when two acqugin:ed hens were both new in a flock, the

more dominant hen helped its subordinate rise in the peck-order.



The changes of old age may be so gradual that they are not noticed
allowing an old bird to be despot until its death (Schjelderup-ECbbe
1935). However if the changes are noticeable, younger birds may chal-
lenge the position of the older and weaker bird. The older bird never
gives up without a fight however, and Schjelderup-Ebbe (1935) mentioned
that the young may have been held back by force of habit.

Organization in a flock is more beneficial overall than lack of
harmony. Dominant birds in the peck-order have priority to food,
nests, roosts and have more freedom in the pen. Guhl and Allee (1944)
found that organized flocks pecked less, ate more and had better body
weight and more egg production than flocks that were constantly being
reorganized. It has been found that dominant cocks mate with more hens
and sire more chicks while cocks ranking low may be inhibited from
mating even when the superior is absent (Guhl et al. 1945). Hens
that are high in the peck-order either fail to invite the cocks to
mate or crouch less frequently than hens in the middle or lower parts
of the social order. Hens lower in the order mate oftemner. Guhl
(1950) pointed out that it does not necessarily follow that dominant
hens would have fewer chicks.

Peck~orders are maintained because of recognition of the birds
for each other using hints such as voice, color and facial character-
istics (Collias 1952). Schjelderup-Ebbe (1935) found that a separa-
tion of more than 2 weeks would lead to one bird forgetting the other
or else the dominance relation itself was forgot;en. A young bird
would remember its parent after separation for a week, but there

seemed to be poor memory of the parent for its growing juvenile.



Birds that have been disguised are not recognized (Schjelderup-Ebbe
1922, Guhl 1953, and Wood-Gush 1955). Wood-Gush (1955) reported that
changes of the comb, head or neck were more effective disguises than
changes to the tail, wings, back or breast. Schjelderup~Ebbe (1935)
observed pheasants which appeared to recognize each other after half
a year.

Hale (1948), thinking that there was greater survival value in
flocks having reduced social tensions, tried debeaking hens to reduce
social tension. He found that the beak was no longer an efficient
weapon but that the number of pecks actually increased. Thus debeak~
ing did not change the formation of the peck-order.

It has been suggested that hormones may have partial physiolog-
ical control over aggressive behavior. Allee et al. (1939) injected
testosterone propionate into hens low in the peck-order and thereby
induced revolts. Each adult that was treated rose in the social
order with an injected individual eventually dominating each experi-
mental flock. When Allee et al. (1940) injected thyroxin into hens
from different social levels, they found no change in the rank of the
birds unless the dose was large enough to produce a sudden and com-
plete molt. Very large doses of thyroxin may cause a reduction in
aggression and Allee and Collias (1940) reported the same effect from
large doses of estradiol but only in a few cases. Their research in-
dicates that slight changes in the endocrine system affects aggres-—
siveness.

Studies have been conducted to find if there is a relationship

between dominance and heredity. Fennell (1945) compared game cocks



to domestic cocks and found courage, aggressiveness and methods of
attack to be hereditary with these characteristics more prominent in
game cocks. Potter (1949) comparing different breeds in mixed flocks
found that differences in social ranks held by different breeds were

significant. The differences secemed to be associated with different

hereditary backgrounds.

Peck-Order of Pheasants

Definite dominance hierarchies were observed by Collias and Taber
(1951) among marked pheasants that regularly came to three feeding
stations in a Wisconsin marsh. They observed these pheasants from
February until April and found that both unisexual and mixed groups
came to feed. The flocks were especially social during the winter but
as spring progressed harems became established under a single cock.
Food competition seemed to be the basis of the peck-orders that were
established. Winter flocks were small consisting mostly of two or
three birds. Males became more antagonistic as spring approached and
the groups broke up as territories became established. The cocks that
crowed and established territories near the food stations were the
cocks highest in the peck-order. The social orders were consistent
with verﬁ few reversals observed. Cocks were dominant over all the
hens but did not peck the hens once the breeding season began. Hens
also displayed organized sopial orders with one flock of 14 hens hav-
ing at least 5 triangular relationships. Collias and Taber (1951)
also observed that resident pheasants tended to dominate visitors.

Older birds were generally dominant over younger birds but there were
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no corrclations of weipght with dominance. Dominant wild pheasant cocks
have higher breeding success and all aggressive birds have priority for

food during food shortages, insuring survival.

Pesticide Peck-0rder Research

Nauman (1969) studied the effect of pesticides on the social

hierarchy of juvenile mallard ducks (Anas platyrhynchos). He subjected

male mallards to diets containing 0, 2.5, 25 and 250 ppm DDT. He found
that the peck-order rank and the number of interactions per observation
period were not affected. This might be expected since Allee et al.
(1940) reported that once peck-orders became established it was diffi-
cult to alter the order by varying biological factors.

The experimental method used by Nauman (1969) consisted of feed-
ing the same level of DDT to all the mallards in one pen. A different

experimental approach might show different results.



MATERIALS AND METHCDS

Pheasant cocks, hens, and chicks and chicken hens were used to
investigate the effect of dieldrin on social interactions. For con-
venicnce, pheasant cocks will be refcrred to as PC, pheasant hens as Pii,
pheasant chicks as PY and chickens as CH., Groups, such as the pheasant

chicks, then are numbered PY-1, PY-2, PY-3, ectc.

Pheasant Cocks

During March, six adults were observed as group PC-1. These
birds, obtained from a previous experiment, had varylng backgrounds
prior to experiment. Two birdc had not received previous dieidrin
treatment, two had been given 4 mg of dieldrin once a week for 12 weeks
and two had received 8 mg of dieldrin once a week for the same period.

Sach bird was completely isolated from February 26 to March 3.

On March 3, right ear tufts were measured, and the birds were weighed
vefore being introduced to an outside pen (16 x 16 x & ft) made of
caicken wire. Clear plastic covered the pen to protect birds during
winter conditions. As weather conditions improved in spring, the
rlastic was removed. Waterers were placed in the pens and maintainad
throughout experimentation. Tood consisted of kernel corn whica was
introduced prior to observation periods in order to stimulate pecking.
identification of individual birds in this group and all other birds
.a tae study was by means of colored leg vands.

Group PC-1 was established to determine ii a peck-order would
wevelop in o group of six cocks and be influenced by previous cleldrin

.reatment, oody weight or lengiw of ear tufis. With few excencions,
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the group was obscrved for 30 minutes dailly from March 3 until April 3,
Observations were made by sitting quietly outside the pen and record-
ing all pecks, threat gestures and chases. Information was recorded
on a daily observation sheet (Appendix Fig. A).

Another approach to studying the effects of dieldrin on social
interactions consisted of paired encounters such as done by Allee et
al. (1939) and Potter (1949) with chickens. Where they took birds
from flocks for the paired encounters, pheasants in this study were
housed in individual cages.

Fourteen adult cock pheasants were obtained from a previous ex-
periment for the paired encounters forming group PC-2. Ten of the
birds had no previous dieldrin treatment while six had received 8 mg
of dieldrin once a week for 12 weeks. The parental history of these
cocks had been recorded for two generations (Table 1). Birds were
housed in individual cages (Fig. 1) and isolated for a week prior to
experimentation. At the end of the week, the weight of each bird and
the length of the right ear tuft were measured (Table 1). From March
11 to 26, cocks were paired in all possible combinations with all
other cocks in a neutral cage (Fig. 2). No bird was paired more than
once a day. Pairs were observed and dominant-subordinate interactions
were recorded (Appendix Fig. B). Although a few birds Pecked other
birds, this was the exception rather than the rule, Birds would fre-
quently stand for one-half hour without any activity. Food depriva-
tion did not stimulate pecking. It was therefore decided to force

cocks into breeding condition by light stimulation.



Table 1. Pesticide history and physical parameters of paired cock

pheasants, group PC-2.

Mg Dieldrin

Received by Previous

Parents Dieldrin Lengin of

Indi- 1968-1969 Treatment Weight Ear Tufts
vidual Cocks/Hens wg g )
A 0-0/0-0 ‘None 1452 20
c 0-0/0-0 None 1581 23
D 0-0/0-0 - None 1536 20
E 0-0/0-0 None 1484 20
F 0-0/0-~0 None 1764 23
L 6-6/6-6 None 1223 15
x 6-6/6-6 None 92 20
N 6—6/6-6 None 1682 22
QqQ 6-6/6-6 None - 1319 ig
\' 0-6/0-0 8 1918 22
Z 0-6/0-0 8 1520 22
AA 0-6/0-0 8 1469 24
TT 6-6/0-0 8 1519 18

uu 0-0/6-6 8 ‘ 1272 18
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The cock pheasants were kept isolated for 1 month while increas-
ing the photoperiod to 15 hours. Hens were introduced to each cage
for a short period daily. When in breeding condition, the cocks were
again paired in all possible cowbinations, each cock paired only once
a day. Observations continued from April 24 to May 17 and behavior
was recorded. Six pairs with consistent behavior were chosen to re-
ceive dieldrin. One bird of each pair, picked randomly, was given
4 mg of dieldrin in #5 gelatin capsules (Fig. 3) two times a week for
2 weeks, The other bird received lactose in gelatin capsules.
Throughout the study all control birds received lactose in this fashion
when the experimental birds received dieldrin.

Fifteen cock pheasants in group PC-3 were paired from May 27 to
June 6. Ten of these birds had not received dieldrin previously.

The subgroups were divided on the basis of the amounts of dieldrin
given to parents. The parents of the five controls never had dieldrin
while the parents of one subgroup of experimental cocks had been given
6 wg of dieldrin at periods during their adult life. Each control

bird was paired for three trials with one of the five experimental
birds. Next the control birds were each paired with one of five other
birds who had received 6 mg of dieldrin as had their parents. Behavior
was recorded.

On June 1, after paired encounters were completed, the cock
pheasants from group PC~2 were transferred to outside pens measuring
14 x 5 x 4.5 feet. These pens were considerably smaller than the pen
of group PC-1. Three groups, PC-4, PC-5 and PC-6, were comprised

initially of four cocks in each group. One or two hens were introduced
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into each group and were alternatec daily between groups. From June 1
to 16 behavioral observations were recorded daily for periods of 15
minutes.

On June 18; the cocks were rearranged into groups PC-7, PC-8 and
PC-9. Group PC-7 was composed of the three dominant birds from groups
PC-4, PC-5 and PC-6. Group PC-8 consisted of bixds that had been in
the middle of the social oxder of the original groups. Subordinate
cocks from the original groups formed group PC-9. After 6 days of ob-

servations, original groups were reassembled and observed for 2 more

weeks.

Pheasant Heas

Six adult pheasant hens were obtained from a previous experiment
and formed into group PH-1l. Prior to the time of group organization,
two hens had received 4 mg of dieldrin and two had received 8 mg of
dieldrin once a week for 12 weeks. The remaining two birds had been
controls which had never received a pesticide. On March 2, after a
week of individual isolation, the hens were weighed and placed in an
outside pen measuring 16 x 16 x 6 feet. The pen was constructed of
chicken wire and covered with clear plastic. Water was available at
all times with kernel corn given at the beginning of each observation
period. Thirty-minute daily observation periods extended from March 2

to April 3.

Pheasant Chicks

Small groups of pheasant chicks were observed to study the devel-

opment of social order and pecking. Chicks were purchased from South
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Dakota Pheasant Company, Canton, and kept in brooders for 12 days. On
March 31 they were divided into one group of six birds and three groups
of seven birds each, PY-1l, PY-2, PY-3 and PY-4. The sexual composition
of tﬁe groups was determined after secondary sex characteristics
developed. Group PY-1l consisted of six males and two females, PY-2

of five males and three females and PY-4 of four males and five fe-
males. Birds were identified by colored leg bands with all birds in
one group having the same color. One bird, for e;ample, had one right
leg band, another ome left, another two on the right,etc.

Pens were constructed of chicken wire and measured 5 by 5 feet.
Cardboard surrounded the bottom of the wire to prevent the small birds
from escaping. The pens were on masonite that covered a cement floor.
Heat lamps were-operated constantly. Wood shavings were used to cover
the floors to facilitate cleaning and provide additional warmth. Food
consisted of commercial pheasant starter and later pheasant grower
ration purchased from Zip Feed Mills, Sioux Falls, South Dakota. The
chicks were observed daily for 10 minutes and all pecks were recorded.

On June 3, all chicks were randomly reassigned to smaller groups.
Groups PY-5, PY-6, PY-7, PY-8, PY-9 and PY-12 consisted of four chicks,
group PY-10 had three chicks, group PY-11l had two chicks and group
PY-13 had five chicks. All birds were slightly over 10 weeks of age
except for groups PY-12 and PY-13 that were 19 weeks old. The 19-week-
0ld chicks were purchased from the same supplier for an earlier experi;
ment which was discontinued. These smaller groups were caged in the
original pens which had been subdivided into two equal parts. This

providad an area of 2.5 by 5 feet for each group (Fig. 4). All
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interactions were recorded from June 3 to 30. On June 30, birds were
weighed and one bird from each group was chosen, depending upon social
rank, to receive 4 mg of dieldrin in gelatin capsules. In four groups,
PY-5, PY-7, PY-9 and PY-13, the most aggressive bird received the
dieldrin while in PY-6, PY-8, PY-10 and PY¥-12, the least aggressive
chick received the pesticide. Only in one group, PY-1ll, was the com-
parative aggressiveness of the bird receiving dieldrin unknown. These
chicks received dieldrin twice a week for 1 month. If a death occurred
a replacement was made. Interactions were noted until July 31. This
particular experiment differed from Nauman's (1969) work on ducks in

that all ducks in his groups received pesticides.

Chickens

It was found that chickens consistently pecked when in a contact
situation. Therefore, three different groups of hgns were housed
under conditions similar to the pheasant pairs and paired encounters
were observed in a neutral cage.

The first group, CH-1l, consisted of eight yearling chickens which
were paired in all possible combinations. Birds were paired with all
others in three pretreatment encounters to insure that dominance
existed with no change in daily behavior. The two most dominant and
the two most subordinate hens were then given 6 mg of dieldrin in
gelatin capsules two times a weak. Treatment pontinued for 3 weeks
until birds were paired with all others in three treatment encounters.

The second group of chickeas, CH-2, consisted of 36 hens. Each

bird was paired with only one other bird. The 18 pairs were observed
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during eight pretreatment encounters. One bird, chosen randomly, from

cach pair then received 10 mg of dieldrin twice a week during the

treatment period which lasted 26 days. This resulted in 13 pairings.
Composition of the final group of chickens, CH-3, consisted of

14 hens, each being paired with three other birds. Hens were not

paired more than once a day. After three pretreatment encounters,

seven birds were randomly chosen to receive 10 mg of dieldrin twice a

week for the period it took to complete three treatment encounters.
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RESULTS AND DISCUSSION

Pheasant Cocks

Data obtained from behavioral interactions, history of previous
dieldrin treatment and physical parameters of pheasant cocks in group
?C-1 are presented in Tables 2 and 3. Pecking occurred most fre-
cuently on the first day the group was placed together with few pecks
occurring during following observation periods. TFood deprivation did
not seem to stimulate pecking.

The rank of each individual was not necessarily determined the
first few days. For example, Z3 was obviously the dominant cock omn
the first day. Although he initially pecked RR, in succeeding days it
bacame apparent that he was avoiding RR. Later RR was observed pecking
B only twice but was clearly dominant. This avoidance of one cock by
anotuer would account in part for the low frequency of pecks. On
April 6, YY, a low ranking bird, began pecking all other cocks. This
occurred following the separation oi birds for 1 day.

Tne cocks oi group PC-1l were rankec according to the total numbder
of pecks each delivered and the number of birds they pecked. Thae
changad behavior of YY was not considered. Individual rank appeared
to have no relatioanship with weight, previous dieldrin treatment or
length of ear tufts (Table 3). The absence of a correlation o weizat
withh dominance agrees with the findings of Collias and Taber (1951).
Peraaps the previous experience of each bird in group PC-1 was wmore

important in the formation of a social order.



Table 2. Summary of daily pecls of birds in group PC-1.

S Ipate
o |
] Total No.
B of Peacks

a Per 211
& March 3 4 5 6 7 8 9101215 16 17 18 19 20 21 24 26 April 6 | Bird Birds

_EB . — 2
W ' 1

inant

Dom

1
GG 4 1

=i

i
|
|

o]
S
b

£
=
~j-
'—l
N
=
l

BB _YY

' —
o unjo aquhJu:aﬁc>kuro

e ~ _
00 3 | 1 1 _ —_ _20
KR . | o ! oo O ——

o
=
[
|
{
i
i
|
i
:Jc>
[
i

(3]
(]
Ulil—'iN‘
l—l
—
]—l
N
Joat
= O
—
wn

IEHNY
i

+

Wik jpoi

YY W 1 | -

(3]
[}
[
[
w
[

©
o
N
w
!
i

- c>cﬂu;oﬂ

_BB N O - ——
ee T[T AT B N O O I W
' — 3 L. . - . N

(00 A1l B e r N .
foltals 14f3 { O}l

RN S g i U

W
(e
]
D
(o]
[¥,]
o
-
o
(9%
N
[\ ]
E
~7
:
?
;8}Dhﬁw
o




Table 3. Peck-order of pheasanft cocks (PC-1), individual weights, previous dieldrin treatment

(once a week for 12 weeks) and length of ear tufts,

Previous
ppielirin Lenesh of
Individual Rank B mg mm
RR 1 1508 8 21
BB 2 1880 4 20
W 3 1777 4 17
YY 4 1672 None 16
GG 5 1396 None 18
00 6 1520 8 21

£C
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This preliminary experiment demonstrated that a peck~order could
be observed in a small group of penned pheasant cocks. Although one
bird was usually dominant to another, reversals did sometimes occur.
With the changed behavior of YY, it would seem that over time the so-
cial order does not remain stable if the birds are temporarily separ-
ated. This does not support Schjelderup-Ebbe's (1935) conclusion that
pheasants appeared to recognize each other after 6 months.

When most of tha cocks of group PC-2 were in breeding conditiom,
pairing began in a neutral cage. Because pecking did not occur con-
sistently, interactions were classified. The classification used is a
modification of that used by Balding (1967):

Type 1 - Two males fight; behavior includes crouching with
breasts down and tail feathers up and spread, heads
bobbing, pecking of floor and violent pecking of
each other; one bird eventually wins and becomes
dominant.

Type 2 — One male attacks the other male either immediately
or in a short time; the attacking male pufifs up
his body feathers, spreads his tail feathers,
crows and his wattles lengthen before pecking; the

subordinate male either crouches or runs away.

Type 3 ~ One male makes a threatening gesture while the
other crouches or runs away; no pecks are delivered.

Type 4 - One male crouches or runs to avoid being attacked
by the other male when the other bird did not
actually threaten or even see the first male.

Type 5 ~ One male has freedom of the cage and sometimes
crows while the other male lies, sits or stands
quietly.

Type 6 - Both males move around with neither appeazing sub-
ordinate.

Type 7 - Both males lie, sit or stand quietly.

Type 8 - One male mounts the other with no pecking or fighting.
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Pairing e#ch male with all others from group PC-2 in two trials
indicated that the type of social interactions were not counsistent
(Table 4). Bird A, for example, would be aggressive in one instance
and during the next trial would more or less ignore the other male. A
possible explanation of this inconsistent behavior is that pheasants
may not need to establish their relationship every time they are in—
troduced to ecach other in a paired situation. It is likewise possible
that too much time lapsed between trials, thereby resulting in a loss
of breeding condition and a lessening of aggression. When consistency
of interaction types resulted, it occurred most frequently among the
inactive, non-aggressive birds where neither dominant nor subordinate
interactions were observed.

When the results shown in Table 4 are grouped for the types of
birds (controls, controls with parents having had dieldrin and cocks
who had dieldrin as did their parents), a percentage can be determined
for the time the types were dominant, subordinate or neither (Table 5).
Control cocks were dominant in 33 instances or 25.4 percent of the
time while control birds whose parents had dieldrin were dominant in
only four cases or 6.2 percent of the time. Cocks that received
pesticides, as did their parents, were dominant 13 times or 14.4 per-
cent.

Body weight and ear tuft length were not rclated to dominance.

In 31 cases where a definite peck-order was evident, 14 heavier birds
were dominant while 17 were subordinate and 12 birds with longer tuits
were dominant while 16 were subordinate. ILssentially no differences

were detected in the type of interactions after dieldrin was given to



Table 4. Results of pairing cock phecasants (group PC-2) in trial one (Tl) and trial two (T2) showing behavioral classifica-
tion type (from 1 to 8) and dominant cock, if any. For example, 2A means that a type 2 interaction occurred with
cock A being dominant while a 7 indicates that a type 7 interaction occurred with no cock befng definitely dominant.

i A c D E F L M N QQ v z M | T ]
MlmiTa| T T2 /M oTr2im oT2| T T2 |TaTRiTATMraiTaT2 {Tacre) TmaT2| T T2 | T1 72| TI T2
A - 24 S| 2a 5| S5 4E| 2Fr 3F |24 S| 2a 74 7 1 5 S|2a S 7 5| 24 2a 7 7| 2w 3w
cl2a s - 7 7| s s| 2r 2¢| 7 6l1c 5| 7 7] 7 5| s s 7 7| 2 s 7 7| 2wv 6
D|2a S 7 7 - 7 s|{ 3¢ 2F| 722uf 7 7| 72 27| 7 1| 7117 77( 7 5 7 702w 5
E| s 4 s s| 7 s - 2F 2F | S S)4E S| s s| 7 5| 5 7 5 5 5 6| 4E S| 2uu 2wV
F|l2F 37| 2r 2F | 3F 2Fr | 2Fr 2F - 2F 2F{ 2F 2F| 2F 2F| 2F 7 [ 2P 2r | 2F 2P | 2F 2F 7 7| wv 2uu
L{22 5 7 6| 7 2] 5 s| 2Fr 2F - | s| 7 7} 720 | wP® NP NP NP NP
M|2a 7] 1c 5| 7 7|4 5| 2Fr 2Fr {2 5| - 7: 7 8| Np NP NP NP NP
N| 7 7 7 7| 7 71| s s| 2 2¢p| 7 7| TM| - 7 7| we NP NP NP NP
Q| 5 5 7 sy 72 7)1 7 s| 2¢ 7| 72} 7 8] 7 7 - NP NP NP NP NP
via s s s| 7 7{ 5 7{ 2r 2r | wnP® NP NP NP - 7 7 77 7 7 2w 7
z{ 7 s 7 717 1| s s| 2¢r 2r | wp NP NP w | 7 7 - 55 7 7200 s
M |24 24| 2¢ 5| 7 s| 5 6| 2 2¢r | wr NP NP NP 7 7 5 5 - 5 5| 2uu 2w
| 7 7| 1 1{ 7 7|4 s 7 71{ wp NP NP NP 7 7 77 5 S - {20y s
UU 20U 30U | 20U 6 j20U S |20V 20U | WU 20U | NP NP NP N (v 7| 2wu 5 [2owaww |20 5 -

8Not paired.

97



Table 5. Percent dominance and subordination of PC-2 cocks with varying dieldrin backgrounds.
Previous

Parents Dieldrin Percent
Had Treatment Birds

Dieldrin mg Dominant Subordinate Keither
No None A,C,D,E,F 25.4 15.4 59.2
Yes None L,M,N,QQ 6.2 21.9 71.9
Yes 8 V,Z,AA,TT,

uu 14.4 17.8 67.8

X4
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to one bird in each of six pairs (Table 6). One change did occur,
however. Bird A pecked AA in the pretrcatment trials but during
treatment ceased pecking. Actions of A still indicated, however, that
it was the dominant cock.

Breeding records were kept for each cock of group PC-2 during the
euntire experiment. Under the existing experimental conditions of being
caged separately and paired for only a few minutes dail&, subordinate
cocks did not stop breeding.

This experiment indicated that cock pheasants, unlike chickens,
do not necessarily peck and establish dominance each time they are
paired in a neutral cage. When interactions do occur, consistency
from trial to trial cannot be expected. DBody weight and ear tuft length
did not affect the interactions and subordinate birds did not stop
breeding. Dieldrin treatment had no effect on the type of interactions
which resulted. It might be suggested that in another experiment,
each male be paired with only one other male while in peak breeding
condition to assure aggressiveness.

The behavioral interactions of paired cocks in group PC-3 were
also classified with results given in Tables 7 and 8. Again, as with
group PC-2, the types of interactions were not consistent. One com-
plete reversal did occur between cocks 18 and 26. There is no indica-
tion from these data that control cocks or cocks with dieldrin
histories tended to dominate. Groups were observed after the peak

breeding season. It would be worth repeating while birds were in peak

breeding condition and very aggressive.



Tab

le 6. Behavioral classification of six pairs of cock pheasants from group PC-2 during the
pretreatment and treatment periods.

Pretreatment Treatment

Birds Type Dominant Type Dominant
A% and AA 2 A 5 A
F and C 2 F 2 F
E and L S 5
N and QO 7 7

and b 7 7
V and IT 7 7

¥Birds underlined received & mg of dieldrin two times a week during treatment.

6¢
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Table 7. DBehavioral classification and dominant bird in three trials
(T) of pheasant cock pairs (group PC-3), pairing 0-0 to 6-0
cocks.

0-02 6—0b Type of Interaction Dominant Cock

Cocks to Cocks - Tl T2 T3 T T2 T3

18 to 25 2 2 2 18 18 18
19 to 22 2 2 2 22 22 22
20 to 24 2 2 2 20 20 20
16 to 23 6 2 6 16

17 to 21 2 6 6 17

themselves.

8parents without dieldrin treatment and received no dieldrin

Male parent received 6 mg dieldrin but received no dieldrin
themselves.

Table 8.

Behavioral classification and dominant bird in three trials
(T) of pheasant cock pairs (group PC-3), pairing 0-0 to 6-6

cocks.,

0-0° 6-6b Type of Interaction Dominant Cock
Cocks to Cocks T1 T2 T3 Tl T2 T3

16 to 28 2 7 7 28

19 to 27 7 7 2 27

18 to 26 2 2 2 18 18 26

17 to 29 2 2 2 29 29 29

20 to 30 2 6 6 20

dieldrin once a week for 14 weeks themselves.

dparents without dieldrin treatment and received no dieldrin
themsalves.

Both parents received 6 mg of dieldrin and received 6 mg of
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Observation of groups PC~4, PC-5 and PC-6, indicaéed that peck-
orders did exist in small groups of peaned pheasants during the summer
months (Tables 9, 10 and 11). The iatroduction of one or more hens
daily stimulated pecking. Few pecks occurred on days when the same
hens were present as the day before. On occasion, straight linear
hierarchies developed such as in group PC-4 (Table 9). At other times
it was difficult to determine which of two birds should be ranked
higher, as was the case for cocks E and AA in group PC-5 (Table 10).
Previous dieldrin treatment in no way influenced the rank of the cocks.
Bird M of group PC—~4 was relatively inactive while being paired inside,
but became very aggfessive after being placed outside. This would
suggest that birds may react differently in changed environments and
at different times during the year.

When top ranking birds from groups PC-4, PC-5 and PC-6 were put
together in group PC-7, a long fight ensued on the first day with M
becoming dominant (Table 12), but fights did not take place on follow-
ing days. Fights did not occur among the less aggressive birds which
had been rearranged into PC-8 and PC-9 (Tables 13 and 14), however,
birds were ranked based on their daily interactions. Cock L appeared
to be the most aggressive bird of group PC-9, yet he never pecked once
in his home group, PC-5, either before or after his experience in
group PC-9. The aggressive birds of group PC-7 had the highest number
of pecks. In two out of three cases, groﬁps PC~7 and PC-8, birds
which became dominant were in their home cages. TFamiliarity with sur-

roundings could have influenced their becoming top ranking birds.



Table 9. Rank of individual birds and summary of interactions of birds in group PC-4 during first
grouping from June 1 to 16 (13 days) and sccond grouping from June 26 to July 13 (12 days).

[ BREEL TR = FPWC TR s e e
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Sub-~
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of Pecks
All Birds

Total lo.
Per Bird

Total No. of Pecks
All Birds

Per Bird

Second
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SS
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M
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1 M
2 §S
3 C
4 Uu
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Table 10. Rank of individual birds and summary of interactions of birds in group PC-5 during first
grouping from June 2 to 16 (12 days) and second grouping from June 26 to July 13 (12 days).

Tl meTEETese——m e e Demermogemie o eeopeeeso —_-rie= szat LRI S o

First Grouping Second Grouping
First Dominant Sub- Total No. of Pecks Total No. of Pecks Second
Rank JIndividual - ordinate Per Bird All Birds Per Bird All Birds Rank
E 3 4
1 F2 AA 1 3 2
L 4 "8 4 11
F 10
2 AA E 4 1
4 1 15
F 0
3 E AA 3 3
L 4 7 1
F 0 0
4 L2 E 4
AN 0 0 0 0

dReceived 4 mg of dieldrin two times a week for 2 weeks prior to formation of group PC-5.

W
Lo



11. Rank of individual Lirds and sumnary of interactions of birds in group PC-6 during first

grouping frowm June 3 to 16 (11 days) and second grouping from June 2€ to July 13 (12 days).

SCTmesem ot acoc coczomligiiiiimItTImd

First Grouping Second Grouping
First Dominant Sub- Total No. of Pecks Total Yo. of Pecks Second
Rank Individual ordinate Per Bird All Birds Per Bird All Birds Rank
v
1 A? )) 3 1 2
Z 8 4
A
2
2 v D Dead
A 0 2
A
3 p? v 1
A 0 6
A 0
3 VA v 3
D 0 0 0

a . . s . .
Receijved 4 mg of dieldrin twoe times a week for 2 weeks prior to formation of group PC-6.



Table 12, Individual rank aud summary of pecks of birds in group
PC-7 for 6 days.

Dominant Subordinate Total No. of Pcchks
Rank Individual Iadividual Per Bird All Birds
1 i A : 9
2 F A ! 1
3 A r > 0

Table 13. 1Individual rank and summary of pecks of birds in group
PC-8 for 6 days.

Doninant Subordinate Total YNo. of Pecks
Rank Iadividual Iadividual Per Bird 411 3irés

C 0

1 = A 1
v 3 4

E 0

2 C Z 1
v 0 1

E 0

3 Z c 0
v 0 0

' E 1

-2 v c 1
2 0 2

“indicates that V died after 2 days of observation.



Table 14. Individual rank and summary of pecks of birds in group
PC-9 for 6 days.
Dominant Sudordinate Total Yo. of Pecis
Rank Indivicdual Incividual . Per Bird All Birds
LA 2
1 L D 0
S8 1 3
i G
2 AA D 2
SS 0 2
L 0
3 D AA 0
SS 2 2
L 0
4 SS AA 0
p) 0 0




Regrouping of original groups PC-4, PC-5 and PC-5 showed that
identical peck-orders did not develop (Tables 9, 10 and 11) further
illustrating the variability in pheasant social hierarchies. In group
PC-4, for instance, M again became the top ranking cock but SS and C
switched places with SS having the lower position. Neither SS nor C
ranked high in previous groups PC-8 or PC-9 but SS was pecked more
than C. The ranks of cocks in group PC-5 were also altered with the
top two cocks, F and AA, changing places with AA becoming dominant.
Possibly F's experience of becoming subordinate in group PC-7 influ-
enced his reactions when returning to his home group. Finally, two
cocks of group PC-6 shifted places. In this case the third ranking
bird became dominant even though it was low in the peck-order of group
PC~9. The changing of rank could be caused by a lack of recogaition
after a period of separation, intervening social experience and/or a
change in individual aggressiveness over tiﬁe.

On one occasion in group PC-6, a hen, which was introduced to
stimulate pecking between cocks, was observed to peck a cock. This
behavior was also observed in flocks of pheasants not included in the
study. No fights were observed between adult hens and cocks, nor was
pecking observed to occur consistently. Therefore it cannot be said
that hens dominated cocks in certain instances. The fact that pecking
Géid occur in this direction would suggest a possibility of some hens

cominating cocks.

Pheasant Hens

The results of group PH-1 wecre similar to those of PC-1. The
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(Table 15). Trom the firsc to cue taizd day, it appeared that G w
the dominant hen. After that O seemed to be tie dominant bird. licw-—
aver, on occasion, G did peck O. Possibly thesc two birds shared tac
dominanc position or it may Se conceivable that their rank alteraated
a2t times. Reversed pecks were more frequent among the hens sugzesting
a less stable peck-order. The hens were also more active genevally,
with a total of 134 pecks delivered by all birds over the entire ob-
servation period as compared to 83 pecks by the cocks of group 2C-1.

As with the cocks, prior dieldrin treatment and the weigat of the hens

¢id not influence the peck order (Table 195).

Ry

heas

s

az Caicks

Pacziag amoag pheasant ciicks, groups P¥-1, 2¥-2, PY-3 and 2Y-4,
was evident on the first few days with the highest number of pecks,
46, on the second day (Table 17). None of the pocks during che ini-
tial 5 days indicated a social pattern. On the first day, a large

ercentage of paecks were delivered to the lez bands, with tine inci-
p i (-3 3

dence of tiuis type of pecking decreasing until rarely observed.

0

Cnicks apparently ignored leg bands after they became familiar with
them. Other frequent pecks were aimed at each other's beazks to attack
or raomove objects such as wood siwavaigs or feces. Occasional pecks
were directed to the body of another chiick. This early behavior may
be termued play fights as described by Collias (1952) for young

caickens.



Table 15. Summary of daily pecks of birds in group Pl-1.
.| & | bate ,
g f( Tt;t;l :o
= o (o] ec:ls
- 5 March April Per | All
3] i 5 Ty
Al 3 2 3 4 5 6 7 8 91011121516 17 18 19 20 21 24 26 3 Bird| Birds
G (1] 1] 1 11 1 7
R 11 1261 1 1 14
o 7B AREE AFFE 1 1 1 12 A
Y 1 T3[3 1 2 1 1 13
W 1 1[1 2[5 10 | 67
o | __5 il 1 i 8
R 3 2| s 5 _
¢ 7B 1 2 1 1 i T 3 T
v 6 s A - i1
u 2 2| T — D
) B 1 |1 > ]
c T 1 1
R B 11 1 1 4
Y 112 1 1 6
W 313 7 | 20
0 3 3 ]
G ~ 0
B TR o T 0
Y i1 1 3
W - 0 5|
0 711 3
G N O 0
vy TR T N N 1 1
B __- S N O I O A I N B A Y P
W ‘ 0 6
W B I ] 1 1 1
Totals 12] 6271 71 7] 8| 6|14 9] 85 AT AT 1 134
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Table 16, Peck order of pheasant hens (PH-1), individual weights
and previous dieldria treatment (once a week for 12 weexs).
prerios
Individual Rank g Treggment
0 1 751 Yene
G 2 620 8
R 3 480 None
B 4 805 4
Y 4 615 4
W 5 1,081 8




Table 17. Pecke per day, averace pecks per day, and pecks per bird per day for pheasant chichks
of groups PY-1l, PY-2, PY-3, PY-4 and all groups.totaled.

il
!

No. of Pecks No. of Pecks

Day PY-1 py-2 PYy-3 PY-4 All Day PY-1 PY-2 PY-3 PY-4 All
1 10 4 1 6 21 28 4 3 3 8 18
2 16 12 6 12 46 29 12 7 2 6 27
3 16 7 5 7 35 30 9 7 5 6 27
4 3 0 0 1 4 31 7 7 0 5 19
5 8 8 3 12 31 32 2 4 3 2 11
6 15 5 0 7 27 33 1 2 1 4 8
7 6 3 0 5 14 34 0 11 1 3 15
8 5 5 4 2 16 35 3 5 1 5 14
9 13 1 2 1 17 36 7 11 8 1 27
10 5 0 3 7 15 37 5 7 0 7 19
11 7 13 8 2 30 38 7 11 3 6 27
12 0 1 2 4 7 39 3 9 5 3 20
13 3 5 6 3 17 40 2 4 0 0 6
14 0 20 5 11 36 41 5 8 1 2 16
15 5 1 12 6 24 42 4 11 4 0 19
16 3 2 4 3 12 43 0 9 2 1 12
17 5 1 0 5 11 44 3 0 1 1 5
18 1 3 7 1 12 45 8 15 7 6 36
19 1 3 3 3 10 46 7 1 1 5 14
20 1 9 1 1 12 47 4 9 1 3 17
21 8 2 4 11 25 48 6 2 1 1 10
22 0 0 4 1 5 49 6 2 4 3 15
23 6 3 7 4 20 Total 257 273 169 225 924
24 0 0 2 2 4 Avg. Pecks

25 11 8 10 5 34 Per Day 5.24 5.57 3.45 4.59 4.72
26 4 4 6 10 24 Pecks/Bivd/Day .66 .70 .43 .51 .57
27 0 8 10 15 33 ‘

"
|
:
h
l
.
[r
!
i
'A

T
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Chicks were 21 days of age on April 8, the sixth day of observa-
tion. On this day all pecking seemed more deliberate. In group PY-1
a fight took place between R, a female, and 2LR, a male. Behavior dur-
ing the fight resembled the bechavior described as a type 1 interaction
for adult cocﬁs. In addition to bobbing of the bodies, pecking of the
floor and pecking each other, the birds spent a large percentage of
the time in an upward stretched position, which appeared to be a
threatening posture. Most other pecks delivered on this day appeared
to be of a more threatening nature. Both males and females displayed
increased aggressiveness. Observations of these groups indicated
that both male and female chicks develop aggressiveness of a more
serious nature at approximately 3 weeks of age.

Interactions were greatest and similar for groups PY-1l, PY-2 and
PY-4, while group PY-3 was comparatively inactive (Table 17). Sexual
composition of each group was similar and therefore not .responsible
for the difference in aggressiveness. Average pecks per day for all
groups was 4,72 with each chick pecking .57 times per day (Table 17).
In any one day, the pecks which occurred were often delivered from
one, two, or three birds, seldom more. Trequency of pecking during
the firsﬁ 25 days corresponded to the last 24 days. Thus birds were
equally aggressive during the entire period even though days with zero
interactions were noted.

The relationship of each chick to all its pen mates is recorded
in Tables 18, 19, 20 and 21. Deciding if a social hierarchy existed
émong the chick groups was wore difficult than with adult groups.

Based upon the total number of dominant interactions for euch chick,



Table 18. Total number of interactions for group PY-1 during 49
cbservation periods.

E?:i_ Subordinate

Bird 2R2L 2R R BRL L 2LR 2.  2rL® Total P
2R2L - 12 7 17 14 14 8 3 75 1,53
2R 6 - 2 9 9 13 1 1 41 .84
R 39 - 4 3 14 1 5 39 .80
RL 16 3 2 - & 11 0 0 36 74
L 3 2 2 4 - 9 0 o 20 4i
2LR 2 1 4 5 2 - 2 1 17 .35
218 3 5 1 6 2 0 - 0 17 2.43
2Rr12 1 1 1 3 2 1 3 - 12 J1
Total 34 33 19 48 36 62 15 10 257

s¢ .69 .67 .39 .98 .74 1.26 2.14 .59

#Died during observations, 2L after 7 observation periods and
2RL after 17 perieds.

9ozal number of times dominant divided by number of observa-
tion periods.

CTotal number of times subordinate divided by number of obser-
vation periods.
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Table 19. Total number of interactions for group PY-2 during 49
observation pericds.

i;:i_ Subordirnzate :
Bird 2LR 2L L 2R’ 2RL RL 2R Y Total D
LR - 6 15 15 12 11 11 3 75 1.45
2L 6. - 11 17 2 8 4 5 53 1.C8
L 6 7 - 1 7 4 4 1 40 82
2R2L 8 5 3 - 3 2 7 0 28 .57
2RL 3 1 4 3 - 5 2 5 23 47
RL 4 1 5 3 3 - 2 1 19 39
2R A 1 8 4 1 0 - 2 20 W41
rY 1 4 5 0 1 6 0 - 17 57

Total 32 25 51 53 29 36 30 17 273

s€ .65 .51 1,04 1.08 .39 .74 .61l .57

“Died after 30 observation periods.

b . - ‘o
Total number of times dominant divided by number of observa-
tion periods.
c g s s e s -
Total number of times subordinate divided by number of obser-
vation periods.

L



Table 20, Total number of interactions for group PY-3 during 49
observation periods.

Domi-

aant Subordinate
(113111

Bird L 2= R 2RL 2L RL  2LR  2RIL Total DY

L - & 10 11 4 11 7 5 52 1.06
2R 8 - 6 3 4 6 A 7 38 .78
. 1 8 - 2 6 3 3 3 26 1.04
2RL A 1 1 - 3 6 1 2 18 .37
2L 1 6 2 5 - 0 3 0 17 .35
RL 1 0 3 10 - 0 7 12 24
2LR 0 1 0 6 o 0 - 3 4L .08
2R2L 0 0 0 11 0 0 - 2 .04

Total 15 20 22 23 18 26 18 27 169

3Died after 25 observation periods.

bTotal number of times domiaant divided by number of observa—
tion periods.

CTotal number of times subordinate divided by number of obser-
vation periods.
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Table 21. Total number of interactions for group PY-4 during 49
observation periods.

Domi-
nant a a 5
Bird 2R2L N 2RL 2R RL L R 2LR 2L" Total D

Subordinate

2R2L - 2 7- 6 4 4 11 8 3 45 .92
N 2 - 8 2 9 5 5 2 3 36 .74
2.3 4 3 - 8 6 4 1 4 2 32 .94
2R 2 4 4 - 2 5 1 4 8 30 .61
RL 8 2 3 1 - 6 0 1 0 21 .4
L 2 1 0 3 6 - 7 1 0 20 .41
R 1 2 0 1 4 5 - 1 3 17 .35
2LR 1 1 2 1 0 1 L - 2 12 .24
212 1 0 2 0 1 0 5 3 - 12 .30
Total 21 15 26 22 32 30 34 24 21 225

s€ 43 3L .76 .45 .65 .61 .69 .45 .52

®Died during observation, 2L after 40 observation periods and
2RL aiter 34 periods.

b.. . . ‘o
iotal number of times dominant divided by number of observa-
tion periods.

“Total number of times subordinate divided by number of obser-
vation periods.
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it secmed that an organization did cxzist. Ia all groups there was a
bird which was obviously more aggressive than the others such as birds
232L, 2LR, L and 2R2L in groups PY-1, PY-2, PY-3 and PY-4 respectively
(Tables 18 through 21). This can be seen by looking at the total num-
ber of interactions for each bird or the interactions per day, listed
under column D. The tables show a decreasing order of total dominant
interactions for the remaining chicks with one or two chicks having a
low number of‘pecks on their records. The position of some birds at
the low end of the scale was caused by death previous to the time ob-
servations ended. In these cases, some of the birds were aggressive
before death, but because of death had a low total number of iancerac-
tions. Other birds at the low end of the scale were non-aggressive,
subordinate birds.

A progressive increase in the number of times each bird was sub-
ordinate might be expected in each experiment (Tables 18 through 21).
If the birds that died in group PY-1 are exciuded from consideration,
there is a progressive increase in the total number of times subord-
inate with bird 2LR being subordinate 62 instances or 1.26 times an
ooservation period. In the other groups, however, birds which re-
ccived the most pecks were not the least aggressive birds but were the
more moderately aggressive. Chick 2R2L in group PY-2, for example,
was pecked 53 times and RL of group PY-3 was pecked 26 times while
the less aggressive birds were not pecked as frequently. An explana-
tion for this phenomenon could be that subordinate birds try to avoid
coatact with the dominant birds aad thereby are pecked less. Avoid-

ance of particular birds by others was & common occurrence in all groups



4

2cck-ovders wiiich develop auwong groups of chicks, numbering frow
six to cight birds, darc not as a vule straight lincar hicrarchics.

—u .

Even though the chidcks can be iisted ia an order of decreasing aggres—
siveness, reversed pecks are {zecquent and often numerous (Tables 18
through 21). 1In group PY-1, dird RL pecked 2R2L 16 times which was
four more times than 2R2L pecked RL. It would appear that the rela-
tionship between these two chicks was not settled. In most instances
of reversed pecks, it was not a case of one chick pecking for 25 days
and the other chick becoming dominant the last 24 days, such as with
2R and 2L of group PY-3, but rather the chicks alternated pecking each
other the entire observation period. Looking at reversals that
occurred more than 5 times, 10 out of 11 were cases of alternate peck-
ing. ECnough reversed pecks occurred to indicate that the peck-orders
were complicated and probably slightly unstable at this early age.
Data collected from smaller chick grouss PY-~5 through PY-13 are
summarized in Tables 22 through 30. 2Birds in these groups, as with
the larger groups, could be ranked according to aggressiveness. Dur-
ing pretreatment, two of the groups, PY-6 and P2Y¥-12, appeared to have
linear hierarchies although in PY-12 there were no interactions be-
tween the two lowest vanked birds. Groups PY-5 and PY-S indicated a
tendency toward a straight line relatiomship although there were re—
versals between the middle two and last two birds of group PY-5 and
an unscitled velationship between the two highest ranked chicks in
geoup PY-9. The relationships of the remaining groups were somewhat
unset:tled with the peck-order or group PY-7 appearing to be noa-

iinear. Two groups, PY-10 and ?Y-11, comsisting of three and two



Table 22, Total n

umber of interactions for pretreatment and trceatment periods for groun PY-5,

Dori~ . $wbordinate
e Pretyeatment Treatment
inant b Py a b d
Bird w? 28 B R Total __D W 2B B R Total D
w2 - 8 9 8 25 1.19 - 4 i 14 19 1.73
23P 0 - 9 9 18 0.86 7 - 3 29 39 1.62
B 2 4 - i1 17 0.81 0 1 - 1 2 0.67
R 1 5 8 - 14 0.67 0 14 0 - 14 0.58
Total 3 17 26 28 74 7 19 4 44 74

0.81 1.24 1.33 0.64 0.79 1.33 1.83

s® 0.14

———— ——

a .
Rececived 4 m

PReceived 4 m
death of W,

cTotal number

d

Total number
wicth the exception
because of death.

e'l‘otal numher
ment and 24 during
treatment.,

g of dieldrin twice a week during the first half of the treatment period until death.

g of dieldrin twice a week during the second half of the treatment period after

of times dominant during pretreatment divided by number of observation periods (21).
of times dominant during treatment divided by number of observation periods (24)

of B who was observed for only 3 periods and W vho was observed for only 11 perieds

of times subordinate divided by number of observation periods (21 dering pretreat-
treatment) with B being observed for only 3 periods and W for only 11 periods during

6%



Tahle 23. Total number of interactions for pretreatment and trecatment periods for groun PY-6.
Subordinate

Dom-- - - - - —
Pretreatment Treatment

inant 5 P . 5 Y 3

Bird W R B MG Total D W B MG Total D

W Z 2 10 6 18 0.86 - 0 6 23 29  1.21

R 1 - 3 2 6 0.40 0 - 0 .0 0 0.00

B 0 0 - 0 0 0.00 3 0 - 1 4 0.17

M2 0 0 0 - 0  0.00 1 0 11 - 12 1.20

Total 1 2 13 8 24 4 0 17 24 45

s® 0.05 0.13 0.62 0.17 0.00 0.71 2.40

0.38

dreceived & mg of dieldrin twice a weck during the first half of the treatment period until death.

bReceived 4 mg of dieldrin twice a week during the second half of the treatment period after the
death of MG.

“rotal number
with the exception

d

Total number
with the exception
treatment started.

®Yotal number
ment and 24 during

of times domlnant during pretreatment divided by number of observation periods (21)
of R who was observed for only 15 periods because of death.

of times dominant during treatment divided by number of observation periods (24)

of MG who was observed for only 10 periods because of death and R who died before

of times subordinate divided by number of observation periods (21 during pretreat-
as mentioned above.

treatmant) with the exception of R and M



Table 24, Total number of interactions for pretreatment and treatment periods for groun PY-~7,

Doz Subordinate

SO Pretrecatment Treatment

inant b a o4
Bird r? W B MG  Total D R W B MG Total D
r? - 3 13 1 17 0.8l - 13 41 4 58 2,42
W 2 - 6 1 9 0.43 1 - 3 0 4 0.17
B 3 4 - 1 8 0.38 4 1 - 10 15 D0.63
MG 0 4 0 - 4 0.19 0 0 8 - 8 0.67
Total 5 11 19 3 38 5 14 52 14 85

s¢ 0.24  0.52  0.91  0.14 0.21  0.58  2.17  1.17

- st e e e — o e e e

FReceived 4 mg of dieldrin twice a week during the treatment period.

bTotal number of times dominant during pretreatment divided by number of observation periods (21).

®Total number of times dominant during treatment divided by number of observation periods (24)
with the exception of MG vho was obscrved for only 12 periods because of death.

d. . . - . . .
Total number of times subordinate divided by number of observation periods (21 during praetreat-—

ment and 24 during trecatment) with the exception of MG as mentionad above.

16



Table 25. Total number of intceractions for pretreatment and treatmsnt periods for group PY-8.

s s aasa.m cmas e - = [ D VO Y gy

-2 2R ORI o) : & =

D . Subordinate ~
Dom- Pretreationt Treatment

inant b a c b a d
Bixd MG R B W Total D MG R B W Total D
HG - 20 2 11 33 1.57 - 7 3 0 10 0.42
R 6 - 4 2 12 0.57 2 - 0 0 2 0.08
5P 0 2 - 0 2 0.10 4 19 - 4 27 1.12
w2 0 1 0 - 1 0.05 0 0 0 - 0 0.00
Total 6 23 6 13 48 6 26 3 4 39

s® 0.28 1.10 0.28 0.62 0.25 1.08  0.12 0.44

ZReceived 4 mg of dieldrin twice a week during the first third of the treatment period wuntil
death. :

bReceived 4 mg of dieldrin twice a week during the last two-thirds of the treatment period after
the death of W.

Crotal number of times dominant during pretreatment divided by number of observation periocds (21).

dTotal nunber of times dominant during treatment divided by number of observation periods (24)
with the exception of W who was observed for only & periods because of death.

®rotal number of times subordinate divided by number of observation periods (21 during pretreat-
ment and 24 during treatment) with the exception of W as mentioned above.

[A]



Table 26. Total number of interactions for pretreatment and trecatment periods for group PY-9.

a2 Ry AR & ITRSS

Dori-- _— o Subordinate
o Pretrcatnent Treatnant
inant b - o a b )
Bird 3 w MG R Total D B W MG R Total D
B? - 7 9 18 34 1.62 - 1 0 g8 - 9  1.00
WP 5 - 2 6 13 0.62 6 - 0 8 14 0.58
HG 0 0 - 1 1 0.05 0 0 - 0 0 0.00
R 0 0 0 - 0 0.00 5 0 0 - 5 0.21
Total 5 7 11 25 48 11 1 0 16 28
s® 0.24 0.33 0.58 1.19 1.22 0.04 0.00 0.67

qpeceived 4 mg of dieldrin twice a week during the first half of the treatment period until
death.

bReccived 4 wg of dieldrin twice a week during the second half of the treatment period after the

death of B.

Ch
Total number
with the exception

dTotal number
with the exception
treatment started.

e'l‘otal number
ment and 24 during

of times dominant during pretreatment divided by number of observation periods (21)
of MG who was obscrved for only 19 periods because of death.

of times dominant during treatment divided by number of observation periods (24)

of B who was observed for only 9 periods because of death and MG vho died before

of times subordinate divided by number of observation periods (21 during pretreat-
treatment) with the exceptlions of MG and B as mentioned above.

L
o



Table

27. Total number ol interactions for pretreatment and treatment periods for group PY-10.

m———m amiate . & e o my o
e o T L,

=

Do Subordinate L
. Pretreatment Treatment

inant - Iy e
Bird R B G2 Total D R B Mc? Totzl D

R - 3 2 5 0.24 - 1 0 1 0.14
B 2 - 1 3 0.14 5 - 2 7 0.64
MG? 2. 0 - 2 0.09 10 2 - 12 1.09
Total 4 3 3 10 15 3 2 20

sd 0.19  0.14  0.14 2.4  0.27  0.18

T s —ee—— D

®Received 4 mg of dieldrin twice a week during the treatment period,

bTotal number of

cTotal number of

d
Total number of

times dominant during pretreatment divided by number of observation periods (21).

times dominant during treatment divided by number of observation periods (11)
with the exception of R who was observed for only 7 pcriods because of death.

times subordinate divided by number of obsecrvation periods (21 during pretreat-—
ment and 11 during treatment) with the exception of R as mentioned above.



I a4 EORIIo T Ted SSTTTLIEIT 3R AT TS LIS ST TR R ST T rTT s T

Domi- Pretreatment ‘Traatment

nant b a b
Bird r® B Total D R B Total D
r? - 3 3 0.14 - 2 2 0.22
B 1 - 1 0.05 0 - 0 0.00
Total 1 3 4 0 2 2

sd 0.05  0.14 0.00  0.22

PReceived 4 mg of dieldrin twice a week during the treatment period.

bTotal nunber of times dominant during pretreatment divided by number of observation periods
(21).

®Total number of times dominant during treatment divided by number of observation periods (9).

dTotal number of times subordinate divided by number of observation periods (21 during pre-
trecatment and 9 during treatment).



Table 29. Total number of interactions for pretreatment and treatment periods for group PY-12,

e P SO O P Py o - -z
e T g =2

O hips st S £k

D Subordinate

omn-

. ] Pretreatment Treatmont

inant b -

Bird GR Y W B2 Totzl D GR Y W B2 Total D°
GR - 6 8 2 16  0.76 - 4 7 0 11 0.45
Y 2 - 6 6 14 0.67 7 - 7 14 28  1.17
) 0 1 - 0 1 0.05 0 0 - 5 5  0.21
B% 0 0 0 - 0 0.00 0 ) 6 - 8  0.33
Total 2 7 14 8 31 7 6 20 19 52

g4 0.10 0.33  0.67  0.38 0.20 0.25 0.83  0.79

a . . . . .
Received 4 mg of dieldrin twice a week during the treatment period.

b , . . - . .

Total number of times dominant during pretreatment divided by number of ohservation periods (21).
“Total number of times dominant during treatment divided by number of observation periods (24).

dTotal number of times subordinate divided by number of observation perieds (21 during pretreat-
ment and 24 during treatment),



Table 30. Total number of interactions for pretreatment and treatment periods for group PY-13.

et e . —— s
? 3T

Pori— Suborxdinate

inant Pretreatment Treatment

Bird Go WB BR R WR__ Total D° ¢? B BR R WR  Total D
¢? - 8 4 0 1 13 1.86 - 13 3 0 0 16 0.67
VB 9 - 2 0 1 12 1,71 12 - 3 2 0 17 0.71
BR 8 2 - 1 0 11 1.57 7 5 - 5 1 18 0.75
R 0 0 0 - 1 1 0.14 0 0 0 - 0 0 0.00
WR 0 0 0 0 - 0 0.00 0 0 3 0 - 3 0.12
Total 17 10 6 1 3 37 19 18 9 7 1 54

sd 2.42 1.43 0.8 0.14 0.43 0.79 0.75 0.38 0.29 0.04

————oa

a . : . ; .
Received 4 mg of dieldrin twice a week during the treatment period.

bTotal number of times dominant during pretreatment divided by number of observation periods (7).

d . , . . . .
Total number of times subordinate divided by number of observation periods (7 during pretreat-
ment and 24 during treatment).



caicks respectively, had few interactions which made it difficult to
assess distinct organizatcional arreagement. Within group PY-13, three
aggressive and two non-aggressive birds wcre observed with no social
order being obvious. These groups demonstrated that a variety of so-
cial arrangements are present in small groups of chicks from linear
hierarchies to noa-linear hierarchies to groups with unsettled rela-
tionships and finally to groups of non-aggressive chicks with so few
interactions that organization cannot be determined.

A relationship existed between the aggressive chicks of the
smaller groups and the aggressive chicks of the previous larger groups.
One third of the most aggressive birds had likewise been the most
aggressive birds in previous groups while one third had been second
most aggressive and one sixth had been third. Only one of the birds
had previously held a low ranking position. Of the four most aggres-
sive birds of groups PY-1l, PY-2, PY-3 and PY-4, all were either most
or second most aggressive bird in their new groups.

Neither the weight of the chicks nor the sex affected aggressive-
ness. The heaviest bird was dominant in some groups and subordinate
in others. In the six groups made up of both sexes, the most aggres-
sive bird in three groups was a female and a male in the rewmaining
groups.

The mean number of times each chick was dominant and subordinate
per l0-minute observation period was determined during pretreatmeat
and treatment periods. Dominant interactions ranged from 0 to 2.42
with a mean of .62 pecks per bird per observation. The number of times

a bird was subordinate rangad from 0 to 2.42 or an average of .63 per



obsecrvation. Tihese results show young penned pheasants to be much less
active than penned juvenile male mallards. Nauman (1969) found mal-
lards to be dominant 5.21 times per S-minute observation period and
subordinate 7.55 times.

Death occurred during treatment. Two birds, W of group PY-5 and B
of PY-9, were dominant birds which recceived dieldrin. Both of thege
birds retained their aggression until the day before death. Out of
nine birds which died, five were chicks which had received dieldrin.

During treatment, changes in aggression occurred in eight of the
nine chick groups (Tables 22 through 30). The most obvious change was
in group PY-10 where all birds switched ranks (Table 27). The top
two chicks of group PY-5 appearved to change position while in othex
groups the middle two or bottom two birds changed position. Coatin-
gency tables and chi-square tests were employed as a statistical
method to find if the changes in agpression were significantly differ-
ent for birds receiving and not receiviag dieldrin. The results

showed no significant changes (P > 0.05).

Chickens

Dominant interactions of the eight chickens in group CH-1 were
consistent during the entire pretreatment perio€ (Table 31). Waen
birds were paired, the relationships were normally settled immediately
with either a fight between the two birds or one bird immediately peck-
ing the other. The relationship Qas settled each time any two chickens
were paired. Occasionally a period of time, approximately one to five

winutes, lapsed before pecking occurred. Oae raversal resulted during
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Taole 31. Summary of the dominant interactions of cight chickens,

group Cll-1, in threc pretrcatment series.

Number

Bird Pecked Birds Pecked

S 7 BW R B Y RB W G¥
BY 6 7 R It Y R2 W GW
R 5 B Y RB W GW
B 4 Y RB W GW
Y 2 W Gl
RB 2 Y GW
W 2 RB GW
GW o

Table 32. Summary of the dominant interactions of sight chickens,

group CH-1, in three treatment series.

Number
Bird Pecked Birds Pecked
s? 7 B R B Y RD W GW
B 6 R B Y RB W GW
R 5 B Y RB W G
B 4 Y RB W GW
Y 2 W GW
RS 3 Y W G
we 1 GW
cw? 0

3Birds that received 6 mg of dieldrim two timas a week for

3 weeks.

&0
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the treatment series of group CH-1 (Table 32). Bird W which was pre-
viously dominant to RB became subordinate after receiving dieldrin.

Pairing a chicken with only one other chicken for a number of
days, as was done with group CH-2, did not lead to consistent domin-
ance (Table 33). Eight of the 18 pairs of chickens alternated pecking
with neither bird of the pair being defeated or victorious. Of the
nine pairs having a dominant chicken, one reversal occurzed during
the treatment period. Bird FF which was subordinate during pretreat-
ment began pecking the day she started receiving dieldrin going from
a mean of 0 pecks to 3.75 pecks per observation period.

When the chickens of group CH-3 were each paired with three other
birds, a dominant bird was again evident in each encounter. Comparing
the behavior in the three groups of chickens, it would appear that to
have consistent dominant-subordinate interactioms, pairings must occur
with more than just one other chicken for each bird. Absolutely no re-
versals occurred during the treatment phase of this group (Table 34).
Dominant hens all remained consistently dominant.

Since only two reversals occurred in all three chicken groups,
the reversals were probably only coincidental. Two reversals do not
constituﬁe enough evidence to conclude that dieldrin affects peck-
orders. Although stability is the rule (Schjelderup-Ebbe 1935) among
birds in constant association, reversals might be occasionally ex-
pected. This might especially be true when birds are housed separ-
ately and paired with each other every few days. It is interesting,
however, that both reversals involved subordinate birds becoming dom-

inant after receiving dieldrin.
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Table 33. Dominaat bird of 18 pairs of chickens, proup CH-2, during
eight pretreatment cacounters and 13 treatment encounters.

Bird to Bird® Pretrecatment Treatment
A 5 b -
D c c C
E F - -
G H H H
J I J J
L K L L
N M - -
P 0 0 0
Q R R R
5 T S s
v U - -
W X X -
Y Z - -
AA BB AA A
cc DD - -
EE IFF EE FF
HH GG - -
I1 JJ - -

2Birds in this column received 10 mg of dieldrin twice a weak
_during the treatment period which lasted 26 days.

PThe - indicates birds which alternated in pecking each other
cduring the observation period.



Table 34, Dominance awong chickens during 3 prctreatuent encounters (P) and 3 treatment
encounters (1) of 14 birds each paired with three other birds (group CH-3).

;3-;;1 e e T ¢ 2 ‘méjﬁar 2 lv | w [y AA cc®| Ee® | 11
I fp_z|p T|lp TP T |p T|P Tfp T|lP T{P T |P TP TP T|P TP T
A? E Elc glg 3 2P| - |- I - - - -

E |k E G G ;" E| - - | - -1 - |- - - - -
¢ o cle o Sl -l - |- |- | -]-]-
‘35 J- E E| - J J| - - - - - - - - -

P |- - - |3 J ; - |s s -~ - - - cc c"c - -

VQ_""M—_M~ A s sjv viu w | - I R e -

s? - - - - s s|s s s s| - |- | - - - -

v 1o ;;” G - - v vls s N -] - -
P P I YYD e e

y® - N - - - | - - W W AA AA . EE EET“—- -

AA - - - -- - - :. - |AA AATAA AA - i - AN AA

cc? - - _ |- cc cC o - - -] - - N cc cc :g.gc-
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SUMMARY AND CONCLUSIONS

Agzressive behavior developed among peaned pheasant chicks approx-
imately 3 weeks of age and led to the gradual establishwment of a social
order. Groups of chicks comsisting of six to eight birds from 3 wecks
to 11 weeks of age appeared to have unstable social orders with many
reversals of peck-order occurring. Definite peck-orders were not ob-
vious in these large groups. Each group did, however, have both
aggressive chicks which pecked frequently and non-agzgressive birds
wiaich pecked infrequently or not at all. When chicks 11 to 18 weeks
of age were placed in groups of 2 to 5, a variety of social arrange-
ments were displayed from straight linear hierarchies and non-linear
hierarchies to groups with unsettled relationships and g}oups with no
intervactions. Sex and weignt had no influence on the rank of the
caicks.

Peck—-orders were obsexrved in groups of adult pheasant hens and
cocks. The highest frequency of pecking occurrad the first day or
two in these groups as well as ir the chick groups. Pecks occurred
on rollowing days but with less frequency. Rank, however, was not
necessarily determined the first day. Generally the peck-orders were
non-linear. After a period of separation, the rank of an individual
occasionally changed, the change being most common among individuals
at the lower ead of the peck-order. Sometimes a low ranlidng bird be-
came dominant.

eversed pecks occurrad, especially among the very young chicks

and paecasant hens, which suggests instability. Also, in all groups,



thae birds receiviag the most pecks were generally those near the middle
of tiic peck-order. This was a recsult off Lhe lowest ranking birds
avoiding the cominant birds. Whea hens were shifted daily amonyg cock
groups, pecking appeared to be stimulated.

Although some chicks changed ranks during dieldrin treatment, no
changes were significant. The resulting peck-orders in groups were
not affected by weight, previous dieldrin treatment, parental dieldrin
treatment or, in the case of males, length of ear tufts. The rank of
paired cock pheasants had no relation to weight or ear tuft length
and was not altered by dieldrin application. Experiments with paired
chickens showed similar results, that dieldrin application did not

alcer the dominance-subordination pattermm.
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spendix Figure A.

Example of a daily observation sheet used for re-
cording group behavioy, showing the number of times
caci pheasant was dominant and the birds they

dominated.

Date Time 9:25 to 9:55 a.m.
Dominant Subordinate
Bird Bird
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Appendix Figure B. Example of a daily observation sheet used for re-
cording tne behavior of naired birds. The nunber
of times each pheasant was dominant is recorded.

Date April 24 Birds Cock Pairs
Dominant Subordinate
Bird Bird
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