TOPIC 1., INTRASPECIES INTERACTIONS

Intraspecies interactions occur between different individuals, sexes,
and age groups in a population., Some of the interactions are sex-specific,
such as male reproductive behavior in relation to the female. Some are
age-specific interactions, such as female reproductive behavior in relation
to the offspring. Some interactions occur primarily between 1ndividuals
within an age group, such as play among juveniles.

Social hierarchies are the result of intraspecies interactions among
sex and age groups. Such hierarchies may have easily-identified individuals
at both extremes. The most dominant animal, such as a large male, is at one
extreme, and the most subordinate one, such as a late-born juvenile that
cannot compete even with other juveniles, at the other extreme. Between
these two extremes, the rank-order may often be recognized, although it may
change as it is not absolute, of course.

In general, the larger and stronger animals are dominant and the smal-
ler and weaker ones subordinate. The position of dominance is usually not
attained by physical fighting however, but by non-contact assertions,
Seasonal changes occur in social hierarchies as a result of changes in
hormone balances, reproductive status, weather, and resource availability.

Descriptions of male and female reproductive behavior follow in UNITS
1.1 and 1.2, respectively. Such descriptions are more descriptive than
quantitative. It is easier to quantify the metabolic requirements for
lactation than it is to quantify behavior during lactation. One important
approach to quantifying such behavior is the determining of the amount of
time spent 1in different aspects of reproductive behavior, Thus
activity-time budgets show up again with changes through time as animals
grow, mature, and reproduce.

Social hierarchies are discussed in UNIT 1.3. The roles of aggressive
and non—contact assertions are discussed, along with seasonal changes in so-
cial hierarchies as a result of changes in both the internal and external
environment.
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UNIT 1.,1: MALE REPRODUCTIVE BEHAVIOR

The seasonal activity patterns of male wild ruminants are related to
the reproductive cycle, with a general increase in activity levels during
the rut. Males of some specles breed females that are defended as a group
(elk, for example), and in other species, males make no attempts to collect
or defend a group; females are bred on an individual basis (whitetail and
mule deer, for example).

Reproductive behavior of males during the breeding season is usually
very stereotyped. The animals are, at that time, under rather marked chemi-
cal control as both hormones and pheromones are released that affect phys—
iology and behavior. Food intake is reduced, even when ample feed is avail-
able. The fat reserve 1s often depleted during the breeding season as a re-—
sult of increased activity levels and decreased forage intake. This results
in a negative energy balance and a rapld and significant weight loss, This
negative energy balance 1s apparently under hormonal control as a male
black-tailed deer on a low plane of nutrition did not increase intake when
fed ad libitum during the rutting season, but maintained a level of intake
that was characteristic of the rut (Nordan et al. 1968).

Wild ruminant males are separated socially by their status in a group.
Some species, such as caribou, have quite well-defined groups. Others, such
as moose, have more poorly-defined groups. The males exhibit rutting be-
havior in late summer and fall after growth of the antlers has been com-
pleted and the velvet is shed. Then, the males become aggressive, prone to
spar with objects in their habitat and combat with other males of their own
species. Saplings and shrubs become targets for the relief of aggressive
tendencies as male deer rub thelr antlers. Some people believe that such
"buck rubs” are made by males rubbing the velvet off the antlers. The
velvet comes off very quickly, often in a few hours, and may be accompanied
by little or no rubbing (Moen 1973: 211). Dixon (1934) observed that the
shedding of velvet was rapid in mule deer. Velvet—covered antles were bare
within 13 hours, with some velvet that had not been rubbed off on saplings
hanging in shreds from the base of the antlers. These shreds were removed
by using the sharp rear hooves to dislodge them. Antler-rubbing, or "horn-
ing,"” then continued for as long as the antlers were retained. Bucks rub
objects, especially straight saplings, that offer appropriate resistance as
part of their territorial displays; saplings up to a few cm in diamter are
usually chosen.,

Actual breeding by the male white-tailed deer involves spending time
with a female in heat, breeding the female as often as she will stand, and
then going on to another receptive female. The larger, dominant males have
more opportunities for breeding as they can replace a sub-dominant running
with a female. In the captive herd at the Wildlife Ecology Laboratory, Cor-
nell University, the dominant male would breed a receptive female first.
After several successive breedings, a sub—dominant male may have a chance to
breed a receptive female because the dominant male was exhausted. This may
be partly due to confinement conditions; a six-acre yard does not allow the
overall freedom of movement characteristic of free-ranging deer.
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Evidence of physical combat is sometimes found in the field as antlers
have become locked together, resulting in the eventual deaths of both deer.
Hostile fights were observed between males only during the mating season in
Texas (Michael 1968). At other times of the year, antlers were used in ag-
gressive behavior but not maliciously; pushing contests were the common
form of aggressive interaction. Geist (1963) observed more spirited spar-
ring among yearling and two-year old bull moose than among older bulls; the
older ones did more pushing with the antlers in contact.

Males are rather quiescent after the breeding season is over. Male
white-tailed deer may form loosely-defined groups then with no particular
social structure. They may still have antlers (Zagata and Moen 1974), but
serious aggressive tendencies have waned. Their fat reserves are quite de-
pleted, and the metabolic depression of winter sets 1in. Bull moose also
formed loosely-organized groups in the winter, with no obvious leadership or
dominance hierarchy observed (Geist 1963).

Specific behavioral acts have been described for some species. Geist
(1971) describes several male reproductive behavior acts for bighorn sheep.
Some of these are listed and defined below.

Spontaneous Non-contact ejaculation with stiff-
ejaculation legged striding or short forward steps.
Sniffing rear Sniffing and nuzzling of the rear of

a ewe after approaching in low-stretch,
Rams also sniff subordinate males.

Tongue—flicking Flicking of the tongue preperatory to
licking the body.

Lipcurl (Flehmen) Raised head and upward curling of upper
lip by rams after nuzzling and licking
urine of ewes.

Mount Copulation-type posture by male on
either female or male sheep, with
pelvic thrusts.

The lipcurl, or Flehmen (a German word introduced into the literature
in 1930; Altieri and Miller-Schwarze 1980) is a rather stereotyped response
of ungulates to urine (Henderson et al. 1980)., Geist (1963) cites early
speculations of Walther concerning the role of lipcurl in relation to tes-
ting the urine of females. An interesting pattern of responses in black-
tailed deer is given in Henderson et al. (1963: 539); the annual cycle of
general responses and Flehmen by male black-tailed deer to female and male
urination is a rather characteristic sine wave, Peak responses occurred in
November, during the breeding season.
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Sniffing the rear of a female is a common male response during the
rut. Geist (1963) observed it, mainly during the rut, in moose. Licking of
the cow's genitalia was much less common. Cervids and pronghorn males paw
the ground during the rutting season. The scrapes of deer and rutting pits
of moose are similar male acts in their beginning, but deer do not appear to
wallow in the scrape as moose do in the pit. Moose rutting pits were made
by pawing the ground with the front hooves, urinating in the wallow, and
then wallowing in it (Geist 1963). Bull elk 2 1/2 years and older also dig;
their penial region palpitated while digging, and they would stop to ejacu-
late in the dirt, and on the forelegs and throat (Struhsaker 1967).

The culmination of rutting behavior is breeding of the female, or of
several females through the rutting period. After that, the males are pas-
sing time, growing antlers, and gaining weight in spring and summer in
preparation for another breeding season.
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CHAPTER 5, Worksheet 1l.la
Male reproductive behavior

Locate a group of animals and observe the interactions of the males.

If free-ranging wild ruminants are not available, observe a captive group or
domestic ruminants 1f necessary. Practice on readily-available groups will

enhance observations in the wild later.

List the actions and reactions below. The INDIVIDUAL column is for
identification.

GESP JDAY TIME INDIVIDUAL ‘ACTION REACTION
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GESP JDAY TIME INDIVIDUAL ACTION REACTION
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UNIT 1.2: FEMALE REPRODUCTIVE BEHAVIOR

Female ruminants have the very serious ecological responsibility of
bearing the young and nursing them until they can be nutritionally weaped.
Such direct reproductive responsibilities extend over 857 or more of the
year.

Particularly important female reproductive behavior occurs at two
times of the year. Breeding occurs in the fall when the female is re-
ceptive. At that time, hormone control 1s very strong and the female is
compelled to stand for breeding. Conception 1s followed by a gestation
period of several months (see PART I, CHAPTER !, UNIT 3.4 and PART III,
CHAPTER 6, UNIT 4.1) during which behavior is modified little until parturi-
tion approaches.

Parturition is anticipated differently by different species. Caribou
travel to historic calving grounds. Female bison go off by themselves and
give birth in isolation. White-tailed deer prepare very little for parturi-
tion, dropping their fawns wherever they happen to be. Shelter does not
seem to be important; I have found birth sites in open fields, exposed in
all directions. Michael (1964) reports observations of the births of two
fawns in Texas, noting no special preparations, and other deer within 20
yards of one of the does. Dixon (1934) was surprised to find that a mule
deer doe went out into an open meadow to give birth to her fawns rather than
into a dense thicket., The fawns were well hidden in the dense sedge and
marsh grass. The open meadow provided the female with good visibility,
permitting her to see danger and move away before it approached too closely.

Maternal instincts are genetically controlled as a female giving birth
for the first time is not dependent on being "taught” how to care for the
newborn. Yet there are differences in the kind and amount of maternal care
provided by females of different ages and experiences. This has been
clearly observed in domestic sheep, for example, and such differences are
expected to occur in wild ruminants as well. Maternal care of subsequent
offspring likely improves after experiences with the first-born. There
seems to be an inherited framework that is subject to individual variation,
followed by learning that is based on experiences.

Maternal behavior is difficult to observe in the wild because of
limited visibilities, night-time activity periods, and subtle communications
between mother and young. The observations of Michael (1964) were made with
spotting scope and binoculars from a platform 40 feet high in relatively
open country. Female mule deer use their voice--a low bleat--to call their
young (Dixon 1934). There are undoubtably many details to be learned about
this important part of behavior.

Female reproductive behavior after parturition is very much related
to the development of fawn behavior patterns. White-tail fawns are very
quiescent in the first few days, bedding for 95% or more of the time (See
CHAPTER 4, UNIT 2.1). The dam visits them periodically during the day to
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allow them to nurse, but not "every four hours.” Almost ten hours elapsed
between feedings of twin mule deer fawns from birth to nine days old (Dixon
1934). The dam spends the rest of her time in the general area, much of the
time foraging. About ten minutes were taken by fawns for nursing. The dam
nursed her young while lying down in the first three to four days of 1life,
which provided greater safety by being inconspicuous in the tall grass and
may have also been necessary for the 1little fawns to reach the teats. By
the time fawns are three months old, they may have to kneel while nursing.

Fawns acompany the dam more and more as they grow older and stronger,
foraging more as they become less dependent on milk and more dependent on
forage. They are also learning behavioral responses to danger and other re-
lationships with the environment by association with the examples of the
mother.

Weaning results in the breaking of the nutritional ties between mother
and young, but the fawns may remain with the dam during the first winter,
although not necessarily in constant daily contact. Thus a nutritional
weaning precedes a social weaning. A more complete break in mother-young
relationships of deer comes when parturition occurs again. Adult females
are dominant over their young and others, and do not hesitate to drive them
away from limited food supplies.

Lactating females must spend a lot of time foraging in order to meet
the high metabolic requirements of lactation. This, plus the provision of
maternal care for their offspring that results in higher levels of nervous-
ness and environmental awareness than would be the case for barren females,
places a high physiological drain on the female, This appears to be very
pronounced as minimum weights in the annual cycle are often reached during
lactation. After lactation ceases, the females need to forage to meet the
costs of growth as they reach their peak weights in late fall or early
winter. After that, winter 1s a time of reduced activity, followed by
increases as the last 1/3 to 1/4 of the gestation period is reached, spring
arrives and parturition approaches again.

Geist (1971: 105-107) reviews changes in mother—young relationships of
several ungulates when the latter are yearlings and the former is about to
give birth again. Two groups of species with different kinds of mother-
young relationships are discussed. Moose, white-talled deer, and mule deer
exhibit a rather violent mother-young separation as the yearlings are chased
away, several times 1f necessary, as parturition approaches. These
yearlings may assoclate with other animals—-adult males, for example--during
the summer; red deer (elk), caribou, and mountain sheep do not exhibit such
a violent mother-young separation, although yearlings may not be tolerated
in close proximity to the newborn. A reasonable hypothesis for these dif-
ferences is that ungulates which are more social as adults tend to have more
gradual and less violent mother-young separations.

The mother-young separation results in another social pattern that ap-
pears to be characteristic of ungulates in general. Yearling males tend to
wander more after separation, being subordinates in different groups before
establishing ‘a home range. Yearling females, however, wander less, likely
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becoming residents of part or near their dam's home range., These social
hierarchies are dependent on sex, age, and time of year, which are important
factors in the roles of individual animals during the reproductive cycles.
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CHAPTER 5, Worksheet 1.2a

Female reproductive behavior

Locate a group of animals and observe the interactions of the females.
If free-ranging wild ruminants are not available, observe a captive group or
domestic ruminants if necessary. Practice on readily-available groups will
enhance observations in the wild later.

List the actions and reactions below. The INDIVIDUAL column is for
identification.

GESP JDAY TIME INDIVIDUAL ACTION REACTION
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GESP JDAY TIME INDIVIDUAL ACTION REACTION
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UNIT 1.3: SOCIAL HIERIRCHIES

Social hierarchies result from the abilities of animals in a group to
recognize,: exert, and maintain positions of dominance over other animals.
The leader, or dominant animal, is recognized as such by subordinate an-
imals. The position of dominance, however, i1s earned and must be
maintained. We humans have difficulties recognizing the subtle cues which
are perceived by individuals in a social group. Many of them are visual,
but they may be accompanied by scent cues or auditory cues which we do not
perceive.

Social hierarchies are established by aggressive assertions. These
assertions seldom result in physical fights in most species. In most cases,
non-contact assertions of dominance are made, especially after the dominant
position has been established. Non—-contact assertions of dominance have
many similarities between species, with particular details that are
characteristic of the species.

Wild sheep are perhaps the most physical of the wild ruminants.
Bighorns, as the most active, are the most extreme example of both non-
contact and contact assertions. They separate into functional groups,
segregating by behavioral type rather than by sex as those acting like sex-
ually immature sheep stay in female bands and those acting like males in
male groups (Geist 1971). Horn size is of great importance in a band of
sheep, "the largest-horned ram in a band automatically becomes the leader of
the band since small rams follow him" (Geist 1971: 131).

What behavioral interactions are employed to establish social
hierarchies in a band of sheep? Geist (1971) 1lists the following acts,
which I have classified as non—-contact and contact and summarized from
Geist's description,

Butt Contact A physical butting with horns to move a
’ subordinate aside, involving a downward
blow with the head and the horns thrown

forward and down.

Clash Contact Specialized, sophisticated form of the
butt including two animals clashing
head-on, with horn contact.

Front kick Contact Kick with extended front leg, performed
mainly by dominant rams on all subordi
nate sheep. ’

Push Contact A push with the chest may accompany a
front kick.

Horning Non-contact The horns are rotated or scrubbed with
pressure on bushes, shrubs, and small
trees.
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Head-shake Non-contact Head—-shaking 1s done by small sheep
after being disturbed by a large sheep.

Horn-threat Non-contact An intention movement to butt, shown by
dominants chasing any subordinates, or
by subordinates toward approaching dom-—
inants,

Horn display: Non-contact Very common display threat by dominant
Low stretch to subordinate; head low.

Horn display: Non—contact As above, but head held high.

Present

Nuzzling Contact Subordinates nuzzle head of dominant.

Licking Contact Subordinates lick head of dominant
while nuzzling.

Rubbing Contact Subordinate rubs face on face of domi-

‘ nant.

Threats Non-contact Social behavior that involves withdraw-
al from dangerous stimuli,

Threat-jump Non—-contact An intention to clash.

Direct stare Non—contact Appears to be an aggressive posture,

Twist Non-contact An intensified low-stretch, with the
head rotated, rapid flicks of tongue,
and a harsh, loud growl.

Neck fight Contact Rams put chins and throats over the
withers of opponent; no pushing or
wrestling followed.

The effects of aggressive assertions may not be direct physical harm,
but indirect by depriving subordinates of necessary resources. Adult deer
will drive even their own young away in order to get at food themselves
(Severinghaus 1974). As a result, the smaller deer, more closely coupled to
the range resources, will suffer and die. Larger deer can hardly be
"taught™ to be more considerate; such behavioral characteristics have de-
veloped naturally and must be recognized and accepted.

Seasonal changes in social hierarchies occur as a result of changes in
hormone levels, weights, weather conditions, food resources, and other
factors. Social standings are not as subject to inviolate laws as physical
characteristics are, and are subject to change out of necessity if current
conditions warrent i1t. A subordinate animal, for example, may adjust its
timing and location to feed without being harrassed by a dominant. The
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smaller, subordinate animal cannot add one cm to its maximum reach for for-
age, however, so it will always have access to less total forage than the

larger, dominant animal.

Changes 1in soclal hierarchies are often tied to the reproductive
cycles of males and females. Male groups of white-tailed deer formed in
Minnesota and Iowa after the breeding season but before the antlers were
shed (Zagata and Moen 1974). Soclal hierarchies were not evident within the
groups. My guess is that the largest male would be the dominant animal in
the group, both before and after the antlers were shed, but that the posi-
tion of dominance would become less important to the animals as winter
progressed. Bull moose also formed groups in the winter, which tended to
break up during the calving season (Geist 1971). Males of several species
become much more solitary during the summer,
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