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Abstract

HE STUDY was conducted on 30 pregnant Arabian mares from El Zahra Arab Stud in Egypt and

aim of this study is complete analysis of maternal behavior in mares and studying the factors affect
the gestation length also analysis of some hormones related to maternal behavior. For each mare the
gestation length (GL) and circadian rhythm of foaling were recorded. Obtained results revealed that the
gestation length recorded 317 to 338 days with an average of 327 d,there was a difference in (GL)
between multiparous (327.5d) and primiparous (324 d) and male (319.5 d), female (327.5d) , foaling
time was recorded 70 % of mares foaled AM at 14.00 to 17.00 hours, and 30 % of mares give birth PM
at 3.00 to 9.00 hours.
The three stages of parturition were analyzed by direct observation and by video tape analysis. Blood
sample were taken directly after parturition and subjected to hormonal assay for progesterone and
prolactin analysis.
Mare - foal relationship was thoroughly investigated (smelling, licking, nursing, and vocalization ).
Maternal behavior revealed that latency of time of mother to first contact with foal, first lick and first
feeding was 10,50, 12 and 16,44 minute post partum respectively. the umbilical cord was cut after
standing of the mare 12 minute pp. Foal behavior recorded latency of time to first attempt to stand,
successful standing, first suckle and passing of meconium within 5.15 m, 105,110 ,12 minute postpartum
respectively. Suckling bout and Frequency of suckling recorded ( time / hour ) during first 24 , 48, 72,

96, 120 hour respectively.

Keywords: Gestation length (GL), Foaling time, Stages of parturition, Foal behavior, Hormones.

Introduction

There are a variation in gestation length in mares but
generally it lasts about 340 days, However, it can
range from 320 days to 370 days .it has been shown
that some mares can carry their foal for over a year.
But generally after 315 days, mares should be
observed closely because it can foal any day after that
and If the foal is born before 315 days, the foal is
considered premature and less than 300 days, it will
mostly not survive [1]

The timing of parturition can be determined by
genetic and environmental factors with the majority
of mares (86%) tend to foal between 19.00 and 07.00
hours at night [2]

parturition is the process of giving birth when a
foal is rapid growth and become uncomfortable in
the dam's uterus. The foal produces adrenal

corticotrophin that stimulating the adrenal gland of
mare to produce cortisol. Cortisol reduces
progesterone levels, by synthesis of enzymes that
convert progesterone to estrogen. As progesterone
levels decrease, the myometrium contracts, and the
uterus and placenta release prostaglandin alpha,
leading to the breakdown of the corpus luteum and
parturition has been begun [3]. there are three stages
of parturition,the first one is contraction phase that
accompanied by restlessness of mares and sweating,
signs of colic, teat milking and switching to tail
frequently. it last from 1 to 4 hour and terminate
with rupture of chorioallantoic membrane, the second
stage is expulsion phase that start with rupture of
the chorioallantoic membrane and accompanied by
restlessness, urination and defecation continuously
and lateral recumbency with extension to four legs
due to strong contractions, it lasts from 20 to 30
minutes and terminate with foal delivery, the last
stage is placental expulsion that last from 2 to 3 hour
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whereas more than 3 hours it is considered retained
placenta [4,5]

The maternal behavior is that behavior exhibited
by mothers toward their young starting from
parturition till weaning and determined by some
observed behaviors, such as the licking, grooming,
nursing and the time spent in contact with her
newborn [6]

Among animals, the mother-offspring bond is
one of the most important social relationships and are
classified into 2 strategies : followers and hiders.
Horses are classified as followers and nursing is very
frequent, occurring about 4 to 5 time per hour during
day time in the first week and gradually decreasing in
frequency over subsequent weeks and months [7]

Maternal recognition and acceptance of the foal is
particulary important in the first 12 hours as normal
foals begin consuming the colostrum that contains
immunoglobulins (maternal antibodies ) [8]

Maternal behavior is influenced by  some
hormones as prolactin and progesterone whereas the
prolactin  affect the lactogenesis process by
stimulating the mammary gland development in
addition, participate in parturition of mare as it reach
the highest level before parturition and within first 2-
3 day after foaling. if prolactin secretion become low
it may cause less development of mammary gland
and consequently low maternal behavior [9]

Progesterone can affect on maternal expression
and regulate the lactogenesis,in addition stimulate the
mother brain to be sensitive for foal signals [10 ].
Rise in progesterone level before parturition is
associated also with development of the mammary
gland while the decline is accompanied with an
increase in fetal cortisol and beginning of foaling
[11]

It has been shown that maternal behavior is very
important and represent atopic of study specially in
mares so the aim of this study is complete analysis of
maternal behavior beginning from gestation till
parturition and foal recognition and acceptance,also
analysis of some hormones after foaling that related
to maternal behavior.

Material and Methods

_Animals and Management

This study was conducted with approval of the
veterinary Instutional of Animal Care and Use
Committee (IACUC vet cu 01122022622). 30
pregnant Arabian mares ( 9 primiparous ( pp) and 21
multiparous (MP) ) from El-Zahra Stud Station were
subjected to this study between January 2021 to
September 2023, for each mare we recorded
individual data ( age of the dam ( year ), body weight
(kg ), parity and sex of foal ( colt, filly).
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Management protocol included feeding on
concentrates mixture ( barley ) and good quality alfa
alfa hay with mineral / vitamin supplement, pregnant
mares housed in yard and were normally kept
separate from other group of mares before foaling by
3 to 5 days.Mares were subjected to vaccinated
program of Herpes ( pneumoabort ) at the
recommended 5, 7 and 9 month of gestation and
after parturition both mares and foals received
Antitetanic serum.

Data collection

Data were recorded by direct observation and by
video tape analysis through camera fixed in the loose
box for study of different stages of parturition.

Measurements

1. Gestation length (GL): The period of gestation
were determined by the time between the last
day of mating till day of foaling [1]

2. Time of foaling : the circadian rhythm of
foaling in mares were distributed all over the 24
hour of the day. [12]

3. The parturition stages : were divided to three
stages according to [5] and were measured by
time as follow:

- prepartum period was measured from
time of stress till rupture of
chorioallantoic sac

- Partum stage extended from rupture
of sac to complete delivery of foal

- postpartum period extend from
delivery till expulsion of placenta

Behavioral Measures
For each of the previous stage of parturition,

behavioral changes occurred on the dam was
recorded. In prepartum stage we recorded signs of
pain represented by :

. looking at flank

. moving back and forth

. vocalization

. kicking in ground

. frequent urination and defecation

. rupture of chorioallantoic sac

Pulse rate and respiratory rate
(physiological measures )
In parturition stage we recorded

. lateral to sternal recumbency

. grinding to teeth

. vocalization

. sweating

. complete delivery of the foal

In Post partum,time of shedding of placenta and
incidence of placentophagia is recorded.
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Mother & Foal Interaction

For mare we recorded : latency of time from birth
to the first ( smelling, licking, stand, smacking of
lips, feeding and shedding of placenta).

For the foal we recorded : latency of time from
birth to the first ( stand, successful stand,
vocalization, passing of meconium and cutting of
umbilical cord ). Suckling behavior was investigated
for 1 hour daily at (7, 24, 48, 72 and 120 hrs ) post
partum.

Suckling frequency was recorded as number of
suckling / hours while suckling bout and pause
between two successive bouts was measured by
second.

Hormonal Assay

Mare blood samples ( 10 ml ) were taken directly
after parturition from jugular vein puncture, then
centrifuged at 3000 rpm and the serum were taken for
conservation under - 20 c. samples were subjected to
lab for hormonal analysis ( progesterone and
prolactin ) by Competitive Eliza using Chromate
Awareness Technology Device ( USA made ).

Statistical Analysis

It was performed by using spss software and the
finding results were provided as mean ,maximum and
minimum.

Results

Thirty mares were included in this study and
some behavioral and hormonal measurements were
performed whereas the obtained result of (Table 1)
revealed that Arabian mares have gestation length
(GL) ranged from 317 to 338 day with a mean of
327.5 day and the primiparous mares recorded 324
d (GL) and multiparous mares recorded 327.5 day.

Concerning the effect of foal sex on ( GL ),
results indicated that mean (GL) of colt recorded
319.5 d and for filly recorded 327.5 d. the difference
between both sex was statistically significant

Concerning the age and body weight of the dam,
there was effect on( GL ) whereas the age from 6-10
years showed 322 d as ( GL ) and from 11-15 years
showed 327.5 d,. while the body weight 400 -600 kg
showed 325.5 d and 700-800 kg showed 327.5 d
(GL). the difference was not statistically significant

Obtained results in Fig.1 revealed that 70% of
mares foaled AM (50 % multiparous, 20 %
primiparous ) at 14.00 to 17.00 hours and 30% PM

( 20% multiparous, 10 % primiparous ) at 3.00 to
9.00 hours.

Obtained results in (Table 2) revealed that:

First stage of labor ( contraction phase) lasted
about 24 minutes, this period characterized by some
behavioral changes that recorded by frequency such
as looking to flank region (12 time /24 minute ),
Move back and forth (3 time / 24 minute ), Kicking
to ground ( 2 time / 24 minute ), Feeding(3 time / 24
minute ), Set vex down of dam (3 time / 24 minute )
then Rupture of chorioallantoic sac.

Second stage of labor were recorded 14 minute , it
was characterized by Lateral to sternal recumbency
along 11 minutes, Increasing respiratory rate and
pulse rate at 4.26 minute, Gasping to air & sweating
at 540 m, Vocalization with descending of
meconium at 6.50 minute, Grinding to teeth at 7.7
minute then descending of fetus at 14 minute.

Third stage (placental or cleaning phase) results
indicated that placenta take about 65 minute to be
expelled, all mares recorded normal birth with no
placentophagia.

Our results indicate that dam first contact with
foal was at 1.12 m post parturition, first licking of
foal was at 10.50 m pp and mother start to lick foal as
soon as before standing up whereas the first stand to
mare at 11.60 m, Smacking to lips at 20.15 m,
mother return to normal behavior pattern (feeding
activity ) within 16.44 m PP ( Table 3 ) while the first
attempt of foal to stand was 5.15 m after delivery
while first Successful standing at 105 m, first
suckling at 110 m, first foal vocalization was
recorded at 60 m post partum with descending of
meconium, umbilical cord was cutted after the
mother stand up (at 12 m pp ).

Suckling behavior of foals were recorded one
hour daily for consecutive 5 days. Obtained results

(table 4 ) indicate that foal at first day suckled about
6 time per hour whereas suckling bout was 49.5
second , in the second day suckling recorded 8 times
/hour with suckling bout 80 s, while in the third day
number of suckling recorded 4 times with suckling
bout 73 s. in the fourth day the suckling recorded
about 3 time / hour with suckling bout 70 s, at the
fifth day the suckling was 2 time / hour with suckling
bout 70 s, the pause between two suckling bouts for
first two days were about 5 m then start to increase
day after day.

Hormonal analysis results in ( Table 5 ) indicated
that average of prolactin level range from 0.09 to
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0.65 with average 0.37 ng /ml , while mean of
progesterone level range from 0.2 to 1.2 with the
average 0.7 ng / ml.

Discussion
Gestation length (GL)

Gestation length (GL) are of interest as breeder
want to have early foals, watch over the foaling and
maintain 12 months foaling interval [13]

There are a variation in gestation period in mares
but generally it lasts approximately 340 days,
However, it can range from 320 days to 370 days .It
has been recorded that some mares can carry their
foal for over a year[1].This is similar to our results
that showed the gestation length ranged from 317 to
338 day with average 327.5 day.

Some studies were applied on gestation length as
[2 ] that recorded The gestation length mean for 25
breeds was 342.3 +£10.2 days. with average 2 range
between individual animal of 301 to 388 day. While
[14 ] founded that GL ranged from 320 to 360 day
with mean 335.5 day [15] mentioned that gestation
period in Arabian mares range from 300 to 371 day
with average 332day and the same results were
obtained by [16]

[15 - 17 — 18 ] stated that Factors influencing the
length of gestation may be broadly classified into 3
categories endocrine, genetic, environmental,the
heritability of gestation length is 36 % and male
fetuses are carried longer than females.this is
disagree with our study that showed that females
fetus carried more than males.

The obtained results indicated that the age and
body weight of the dam affected on( GL ) whereas
the age from 6-10 years showed 322 d as ( GL ) and
from 11-15 years showed 327.5 d,. while the body
weight 400 -600 kg showed 325.5 d and 700-800 kg
showed 327.5 d (GL) but the difference was not
statistically significant and this is similar to study of
[13] that showed the age and wight had no significant
effect on gestation length.

Foaling time

There are many possible environmental cues that
animals can use to induce and arrest seasonal fertility
including temperature, rainfall and food availability,
Ultimate reproductive success is built upon the
production of offspring during optimal food
availability [12]

Animals have developed a range of strategies to
ensure optimal chances for survival, among of them,
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processes for ensuring the optimal timing of
reproductive function. There is growing recognition
that circadian timing system, in particular recently
discovered clock gene,plays a major role in a wide
range of physiological systems [12]

Normal gestation length can vary widely in the
mare. Most mares foal during non business hours for
horse breeders and practioners. thus many sleepless
nights can be spent waiting the mare to foal [19]

[11] stated that most of foaling occur at night, 86
% between 19.00 and 7.00 hours. [20] believed that
the general parturition in angulates tended to occur
during the time of least activity that’s during resting
period of the species.this all agree with our study
that indicated 70% of mares foaled AM (50 %
multiparous, 20 % primiparous ) at 14.00 to 17.00
hours and 30% PM ( 20% multiparous, 10 %
primiparous ) at 3.00 to 9.00 hours.

Stages of parturition

During the recent years awareness of the labour
process it’s impact on welfare, health and even
economic return in domestic animals has increased
among the public, owners and the scientific
community whereas one of the principles of welfare
that animal is freedom of pain,accordingly, there
must be awareness and attention to parturition
process [21]

Parturition is a complex physiological process and
involves many hormonal, morphological,
physiological and behavioral changes. Labour is a
crucial moment for numerous species and is usually
the most painful experience in females century to the
extensive research in humans, there are limited pain
studies associated with process in domestic animals.
Parturition is a significant event for numerous species
and is frequently the most painful experience that
female suffer [22],unlike other acute pain
experiences, labor pain is physiological and
unique,not associated with disease or trauma, and it’s
Prescence doesn’t indicate any pathology, but the
progression of labor itself [23] and the most basic
experience of life, the birthing of new individual
[24], However, several factors may hinder the normal
process of parturition and modify or increase the
degree of pain caused by it. large proportion of
women describe parturition as severely painful [25-
26] for that reason, labor pain in women has received
great scientific interest. [ 21]

According to [9-23] the parturition classified into
3 stages first, second and third stage,the first stage
extend from time of stress till rupture of
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chorioallantoic sac and characterized by sweating,
restlessness, colic signs, flehmen reaction, frequent
tail switching, and milk from the teats,it last from 1
to 4 hours , and Parturition stage extended from
rupture of sac to complete delivery of foal,it is
characterized by discomfort, sternal to lateral
recumbency with extension to four legs, strong
contractions of the abdominal muscles with frequent
urination and defecation,it last about 20-30 minute,
third stage characterized by signs of discomfort then
The fetal membranes are expelled, it last about 3
hours. This is disagree with our study that showed the
First stage of labor ( contraction phase ) lasted little
time about 24 minutes, Second stage of labor were
recorded 14 minute and the Third stage (placental or
cleaning phase ) take about 65 minute.

Mother - Young Relationship

Parturition represents a transitional moment for
the mare-foal relationship.then later.The biological
bond between the mother and infant experienced
during pregnancy are substituted with lactation and
other behevioral and physiological interaction [27].
In our study similar behavior was performed by
mares after parturition.

Concerning to non-human animals,The term of
maternal behavior refers to the behavioral pattern
showed at the arrival of an young,in the caring and
defense of recently arrived young,and the weaning of
those young.It represents a complex, predictable
pattern that is frequently regarded as a single species
-specific phenomenon [28]

Studies on maternal behavior in the past 50 years
observed that parturant and pregnant females perform
behavioral patterns related to the newborn arrived
almost immediately and the impending arrival of the
offspring [29 ].This agree with our result whereas all
mares showed normal behavior toward the young
immediately after birth.

After birth, period of reciprocal stimulation
between mother and young is take place due to the
precocial nature of the ungulate infant and the
mother’s active care,the equids, sheep and related
genera,as well as most of large bovines are classified
as follower type species[20]. This is commensurate
with our results that revealed the foals were follower
to their mothers all the time.

Foal behavior

Obtained results From (Table 3 ) mentioned that
the first attempt of foal to stand was 5.15 m after
delivery while first Successful standing at 105 m,

first suckling at 110 m, first foal vocalization was
recorded at 60 m post partum with descending of
meconium, umbilical cord was cutted after the
mother stand up (at 12 m pp ), this confirm the result
of study [30] that showed the umbilical cord is cut
when mother is stand up or foal is struggle after birth
the foal stood unassisted within 49.2 min and
passage of meconium at 30.8 min while first nursing
was recorded at 111.7 min [15]

Suckling Behavior

Some authors [31] mentioned that Nursing
occurred about four times per hour during the foal's
first week of life and foals spent an average of 1.04
min at suckling bout. The number of suckling per
hour and The amount of time foals spent at the udder
during any one nursing bout decreased gradually as
they grew older, he also found that in week one after
parturition the foal has average of five to seven
nursing bout per hour and the total mean bout
duration was about 100 seconds. our Obtained results
indicate that foals at first day suckled about 6 time
per hour whereas suckling bout was 49.5 second , in
the second day suckling recorded 8 times /hour with
suckling bout 80 s, while in the third day number of
suckling recorded 4 times with suckling bout 73 s. in
the fourth day the suckling recorded about 3 time /
hour with suckling bout 70 s, at the fifth day the
suckling was 2 time / hour with suckling bout 70 s,
the pause between two suckling bouts for first two
days were about 5 m then start to increase.

Hormonal Mechanism Of Maternal Behavior

The equine mechanism of parturition is not
completely understood, but general concepts have
been elucidates and reviewed, Parturition is a
complex process that involves changes at the
hormonal, physiological, morphological and
behavioral levels [21], in our study some hormones(
prolactin, progesterone ) related to maternal behavior
were analyzed after parturition within (8 -12 hr.).

the prolactin is steroid hormone produced by a
variety of tissues including the ovaries, uterus,
placenta, it is important in normal maternal behavior
whereas participate in lactogenesis and development
of mammary gland [3], Obtained results in (Table 6)
indicated that average of prolactin level range from
0.09 to 0.65 with average 0.37 ng /ml this results
agree with study of [3] that showed that prolactin
decreased after placental expulsion to reach less than
0.5 ng /ml in normal foaling and reported that
progesterone regulates lactogenesis as well as
maternal expression. It primes the brain to be
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sensitive to the offspring’s cues at parturition and
regulates the timing of this heightened sensitivity,
[32] stated that decline in plasma levels may be
related to priming maternal behavior,However,[33]
reported that progesterone concentration was not
detectable during the period from the first day after
parturition until the rise usually associated with
ovulation and the formation of the corpus luteum. But
evaluations revealed that the progesterone
concentration on the first postpartum day was 2.8 +
0.26 ng/ml. The concentration of progesterone
decreased until foal heat. Similar results were
obtained in other studies [34-35]

Result of (Table 5) indicated that mean of
progesterone level range from 0.2 to 1.2 with the
average 0.7 ng / ml. This is agreeing with study of
[36] that mentioned the mean progesterone
concentrations markedly decreased (p < 0.05) during
the 48 h after parturition. Serum progesterone values
averaged 2.8 + 0.26 ng/ml on the day of parturition
and then decreased to less than 1 ng/ml 4 days
postpartum

Conclusion

The maternal behavior in Arabian mares was
thoroughly investigated. 30 brood mares from EL
Zahra Arab stud were included in this study. The

gestation length and foaling time were recorded and
stages of labor, hormonal assay ( prolactin,
progesterone ) were analyzed to indicate the normal
maternal behavior whereas the rising of prolactin
than normal cause foal rejection while increasing of
progesterone cause persistant corpus leteum and the
mare not come in foaling heat , in recent years,
awareness of the labor process , it’s impact on
welfare, healthy and even economic return in Arabian
horses industry have increased among the public ,
owners, and scientific community.
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TABLE 1.The Gestation length ( GL) in Arabian mares in relation to sex of foal, parity, age, and body weight of the dam.

Number Minimum Maximum Mean
Gestation length 30 317 338 327.5
(GL) (days)
Sex of foal
Colt foal 9 317 322 319.5
Filly foal 21 317 338 327.5
Parity of mare
Primiparous 9 321 327 324
(PP)
Multiparous 21 317 338 327.5
(MP)
Age of mare
6-10 Year 12 317 327 322
11-15 Year 18 317 338 327.5
Body weight of mare
400- 600 kg 21 317 334 325.5
700 -800 kg 9 317 338 327.5
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TABLE 2. Stages of parturition of Arabian mares ( contraction — delivery and cleaning ) with behavioral and /or
physiological changes expressed as frequency, time or degree.

Stages Behavioral traits Frequency
Looking to flank region 12
Move back and forth 3
Kicking to ground 2
iI-Contraction phase Feeding 3
Set down of dam 1
Rupture of chorioallantoic sac
Time of first stage 24 minutes
Behavioral/ physiological traits Time
Lateral to sternal recumbency I11m
Increasing respiratory rate ok
[i- Delivery phase
Increasing of pulse rate Hk
Gasping to air & sweating ok
Vocalization 30 sec
Grinding to teeth 50 sec
Descending to fetus
Time of second stage 14 minute
Behavioral traits Time
Latency to First licking to foal 1050 m pp
Latency to First stand to mare 12 m pp
[ii- Placental phase Smacking to lips 20.15m pp
(cleaning phase ) Latency to First feeding 1644m pp
Descending of placenta 6522 m pp
Time of third stage 65 minute

N.B : *** indicate high rate

TABLE 3. Maternal and Foal behavioral traits expressed as latency of time from birth till the presence of activity.

Mare Behavior Traits Time ( minute ) Foal Behavior Traits Time ( minute )
First contact with foal 1.12 m First attempt to stand 515 m
(smelling )
First licking to foal 10.50 m Successful standing 105 m
First stand of the mother 1200 m First suckling 110 m
Smacking to lips 20.15 m First vocalization 60 m
First feeding 16.44 m Distance between stand 5.00 m

and suckling

Descending of placenta 65.22 Cutting of umbilical cord 12.00 m

8

TABLE 4. Ontogeny of Suckling behavior in Arabian foals during the first week after birth expressed as suckling
frequency,suckling bouts and pause between two successive suckling.

Postpartum period Suckling frequency Suckling bout Pause bet. two
Hours No/hour Second suckling bouts

Minutes
7 6 375 5
24 6 61 5
48 8 80 *

72 4 73 10
96 3 70 *
120 2 60 *

Total mean 4.83 63.6 6.31

N.B : * indicate Not Recorded
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TABLE 5. Hormonal profile (progesterone and prolactin ) of Arabian mares (ng/ml ) after parturition (8-12 hour )

Hormone Minimum  Maximum  Average
Progesterone 0.2 1.2 0.7
Prolactin 0.09 0.65 0.37

Distribution of Foaling Time

60%

[VALUE]
g 50% iparous
1]
€
o
o 40%
(]
o0
s
g 30%
g [VALUE] VALUE
=% primiparous [ . :
20% S
[VALUE]
10% primiparous
0%
AM AM PM PM
Time

Fig. 1. Circadian rhythm of foaling time in primiparous and multi parous Arabian mares.

A

Plate 1. Neonatal foal search for the udder ; it explore between the mother two hind limb

Egypt. J. Vet. Sci.
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A B

Plate 2. Successful Suckling behavior by the foal

— . o
A - :
-:'n.., B e

A :Foal stanlﬁcsde its moer

Plate 4. (A,B). Foal follow it’s dam in most of her activity
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