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ABSTRACT

Postural synchrony, in which cattle lie down or stand up at the same time as other
members of their herd, occurs both in animals housed indoors when enough resources
are available and in those out at pasture, but the mechanisms by which such synchrony
is achieved are poorly understood. We report a study of 6 groups of young cattle (Bos
taurus) at pasture in which our aim was to study postural synchrony at different times
of day and in relation to the postures of neighbouring cattle.

All of the observed groups exhibited a high degree of synchrony in lying/standing, as
70% of animals in a group exhibited the same posture over 93% of the time. Time of day
had a significant effect (P ~ 0.0046): cattle were least synchronized in the middle of the
day and most synchronized in the morning and evening. With the increasing use
of synchrony of lying as a measure of welfare in cattle, such temporal effects need to be
taken into account.

Cattle were more synchronized with the posture of a near neighbour than they were
with that of a randomly chosen member of the herd (P~ 0.016), suggesting that cattle
were actively synchronizing their postures with that of their neighbours. These results
indicate that a full understanding of the mechanisms of postural synchronization in
cattle herds will need to incorporate both collective (allelomimetic) and concurrent
(individual) responses.

© 2012 Elsevier B.V. All rights reserved.

1. Introduction

Postural synchrony, in which cattle lie down or stand
up at the same time as other members of their herd, is
seen both in animals housed indoors when enough
resources are available (Faerevik et al., 2008; Gygax
et al, 2007; Nielsen et al.,, 1997) and in those out at
pasture (Benham, 1982), but the mechanisms underlying
such synchrony are poorly understood (Estevez et al.,
2007). There are at least two different ways in which
synchrony might be achieved (Conradt and List, 2009;
Gautrais et al., 2007). One is through collective behaviour
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of the herd, in which individual animals respond to the
posture (lying or standing) of other animals by adopting
the same posture themselves; this process is called
“social facilitation” or “allelomimicry” (Clayton, 1978;
Deneubourg and Goss, 1989). Eventually, as each animal
adjusts its posture to be more like that of others, the
entire group comes to behave synchronously (Sumpter,
2010). An alternative is through concurrent (sometimes
called “combined”) responses, in which each animal
makes its own decision regarding when to lie down or
stand up and does so at the same time as other animals
because of external factors (such as the arrival or dis-
covery of food) or internal factors (such as a similar need
for food or similar daily rhythms). The daily synchronized
‘rush hours’ of human commuters exemplify how syn-
chrony can result from concurrent responses. Although
there is no collective decision to use the same roads at the
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same time, synchronized rush hours occur all over the
world as a result of large numbers of people concurrently
making the same independent decisions about when and
where to travel.

The two mechanisms—collective behaviour and con-
current responses—are not mutually exclusive and can
operate at the same time or even in conflict. For example,
herds of Red Deer (Cervus elaphus) make collective deci-
sions about when to feed and when to move, but indivi-
dual animals also make concurrent decisions about when
to feed based on their own nutritional requirements
(Conradt, 1998). The conflict between collective syn-
chrony with other animals and the differing nutritional
requirements of males and females often leads to suffi-
cient asynchrony in mixed-sex herds so that they become
unstable and split into all-female and all-male groups that
have more similar nutritional needs (Conradt, 1998;
Conradt and Roper, 2000; Ruckstuhl and Neuhaus, 2002).

The factors leading to synchrony in cattle are likely to
be similarly complex. However, although the socially
facilitated collective behaviour of cattle has been studied
in some detail (Dostalkova and Spinka, 2010; Ramseyer
et al., 2009; Sarova et al., 2010), the effects of concurrent
individual decisions on herd synchrony and their interac-
tions with collective behaviour are not well known. In this
paper, we report a preliminary study that examines the
effects of both allelomimicry and time of day on syn-
chrony within cattle herds out at pasture.

2. Methods
2.1. Animals

Six different groups of pastured cattle (Bos taurus)
were observed on four different farms in Oxfordshire
and Wiltshire in southern England. Animals were
between 12 and 24 months of age, and the group sizes
varied between 28 and 38. Table 1 summarises the ages,
breeds, and sexes of each group.

2.1.1. Observations

All observations were made by a single observer (S. S.),
who sat as unobtrusively as possible at a distance of
30-60 m from the nearest animal. To ensure that the
behaviour of the cattle was affected as little as possible by
the recording process, the observer arrived in the field
approximately 20 min before the start of a session. This

Table 1
Description of the herds used in this study.

Group Age Breed Sex Group

no. (months) size

1 12-20 Saler, Saler x Hereford, F 36
Saler x Aberdeen Angus

2 15-20 Friesian-Holstein F 32

3 12-18 Friesian-Holstein F 38

4 20-24 Hereford, Charolais, Aberdeen F 32
Angus

5 20-24 Hereford, Charolais, Aberdeen M 28
Angus

6 20-23 Friesian-Holstein F 33

allowed the cows to become accustomed to her presence
prior to recording. Between recordings, the observer
retreated to a location that offered a good view of the
animals but was out of their lines of sight.

2.1.2. Time-of-day effects

Each group was observed for three sessions in one day:
a morning session (06:00-09:00 h), a midday session
(11:30-14:30 h), and an evening session (17:00-20:00 h).
Readings were taken at 20-min intervals throughout each
session, giving a total of 10 readings per session and 30
readings per day. Each recording day was in late August or
early September (in 2010), and the days were as close
together as possible to minimise changes in climate and in
sunrise and sunset times. Additionally, we attempted to
select days with similar weather forecasts (namely, dry
and fairly warm) to try to ensure that the effects of
temperature and rainfall were consistent.

2.1.3. Allelomimetic effects.

Each reading (10 per session) consisted of a scan
sample count of the number of cows in the group who
were standing up and the number who were lying down.
A focal cow (R1) was selected at random (random num-
bers were taken from a Casio tx-85GT plus calculator),
and its posture (standing or lying) was recorded. The
postures of its nearest-neighbour (NN) cow and of
another, randomly selected cow (R2) were also recorded.
The identity of the NN cow was assessed by eye. (As the
cows were well separated, there was no ambiguity about
which was the nearest neighbour.) Random selection of
individuals was achieved by viewing the herd through a
grid of 8 x 5 squares drawn on a transparent A5 plastic
sheet (Dawkins, 2007). The squares were labelled 1-40,
and two lists of random numbers between 1 and 40 were
generated using the random-number function on a calcu-
lator. The grid was then held up to the group in such a way
that every individual could be seen through the plastic, and
the top number of the first list was used to select a square
on the grid. The cow closest to the top right-hand corner of
that square was selected to be the focal cow (R1). The top
number on the second list was then used in the same way
to select the other random cow (R2).

2.2. Statistical analysis

2.2.1. Measurements of synchrony

We defined synchrony according to the percentage of
animals simultaneously exhibiting the same posture
(lying or standing). For each session, we compiled the
number of readings (out of 10) in which the animals were
recorded as showing the same or different postures. This
gives 3 measurements of synchrony per day. As there is
no consensus definition of ‘synchrony’, we analysed the
data using five different possible thresholds (70, 80, 90,
95, and 100%) of synchronous posture.

2.2.2. Time of day

To examine the effect of time of day on synchrony, we
used the 95% threshold for synchrony and let the number
of times that this was observed at different times of day
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be a dependent variable. The data were inspected and
found to fulfil the conditions for analysis of variance, so
we used a one-way ANOVA to test for significant depar-
tures from no difference with time of day (with ‘herd’ as
the unit of replication). Because each herd was observed
for only one day, we note that the replications cannot
distinguish between ‘herd’ and ‘day’.

2.2.3. Nearest-neighbour versus randomly selected cow

To determine whether cows were more synchronous
with their nearest neighbours than with a randomly
selected cow, we categorised the data into whether the
randomly chosen cow (denoted R1) was showing the
‘same’ or ‘different’ posture as (a) his/her nearest neigh-
bour and (b) the other randomly selected cow (denoted
R2). The highest possible number of ‘same’ values was 30,
which would indicate that R1 was performing the same
posture as NN or R2 during all recordings in that time
period. For each herd, we counted the number of ‘same’
values out of 30, so there was one value for NN and one
for R2 for each herd. Since these data did not fulfil the
conditions for parametric analysis, we then compared
these values using a non-parametric Wilcoxon Matched-
Pairs test with the prediction that NN > R2 for active
synchronization with the nearest neighbour.

3. Results
3.1. Degree of synchrony

All herds exhibited a high degree of synchrony (see
Table 2). There was synchrony at the 70% threshold 93.3%
of the time, and this fell to 58.8% at the 100% threshold.

3.2. Time of day

The groups spent an average of over 70% of the time at
or above the 95% threshold level (see Table 2), so we used
this 95% threshold to examine the effect of time of day
on synchrony. Although the herds were synchronous
throughout the day, the degree of synchrony varied
significantly with time of day (F=5.56, df=2,5,
P=0.0046, ANOVA). Herds were most synchronous in
the evening (96.76%), least synchronous in the middle of

Table 2

The number of readings per day (out of 30) when different percentages
of cows in each group were observed showing the same posture
(standing or lying).

Synchrony threshold level

Group 70% 80% 90% 95% 100%
1 27/30 24/30 18/30 16/30 14/30
2 29/30 27/30 26/30 26/30 21/30
3 30/30 28/30 26/30 26/30 22/30
4 28/30 23/30 17/30 16/30 13/30
5 25/30 24/30 22/30 22/30 21/30
6 29/30 27/30 25/30 20/30 15/30
Mean % 933 85.0 74.4 70.0 58.9

Table 3

The number of readings (out of 10) for each session in which a cow (R1)
was recorded as showing the same posture (lying or standing) as a
nearest neighbour (NN) or a randomly chosen cow (R2) in the
same herd.

Group 06:00 09:00 11:30 14:30 17:00 20:00| Daily Totals
NN R2 NN R2 NN R2 NN R2

1 9 7 7 6 10 8 26 21
2 10 7 9 9 10 10 29 26
3 10 10 10 9 9 9 29 28
4 9 8 8 7 10 9 27 24
5 10 10 9 7 10 10 29 27
6 10 9 8 7 10 10 28 26

the day (89.47%), and had an intermediate degree of
synchrony in the morning (92.65%).

3.3. Synchrony between nearest neighbour versus randomly
selected cow

In Table 3, we show the numbers of readings in which
the focus cow (R1) exhibited the same posture as its
nearest neighbour (NN) and the same posture as a
randomly chosen cow (R2). In none of the sessions for
any of the herds was the posture of the focus cows more
similar to randomly chosen cows than it was to nearest
neighbours. It was the same on 7 of 18 occasions. Using
the daily totals for each herd, the posture of cows was
significantly more similar to a nearest neighbour than to a
randomly chosen member of the same herd (T =21,
n=6, P~ 0.016 one-tailed and P~ 0.032 two-tailed Wil-
coxon Matched-Pairs test).

4. Discussion

A high level of synchrony in lying and standing was
recorded across all groups and for all times of day, as
almost 60% of recording sessions showed 100%
synchrony—that is, all of the animals in the herd were
either lying down or were standing. On over 93% of
occasions, herds were at least 70% synchronous. The fact
that the groups were 100% in synchrony nearly 60% of the
time is very good evidence for the existence of synchrony
in free-ranging groups of cattle. This agrees with the
results of Benham (1982). We also found that the degree
of synchrony varied with time of day, as cattle were most
synchronous in the morning and evening and least syn-
chronous in the middle of the day. Most previous studies
on cattle synchrony have been done on dairy cows, for
which milking and feeding times artificially synchronize
the behaviour of herds (see e.g. Arave and Albright, 1976;
Cooper et al., 2008; Langford et al., 2011). By contrast, the
present study demonstrates that the degree of synchrony
varies with the time of day even without these confound-
ing factors. Dawn and dusk occurred during the observa-
tion periods, and this could have contributed to the
observed synchrony.

This finding is particularly important in view of the
fact that synchrony of lying is increasingly being used as a
way of assessing cattle welfare (Fregonesi and Leaver,
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2001; Farevik et al., 2008; Napolitano et al., 2009;
O'Driscoll et al.,, 2008) on the grounds that synchrony
indicates that there are sufficient resources available for
all individuals (Feerevik et al., 2008). Where the resources
are not sufficient—for example, if there is not enough
room for all animals to lie down simultaneously—this can
result in increased lameness in subordinate animals that
are forced to stand (Galindo and Broom, 2000). EU welfare
regulations now stipulate that cattle housed in groups
should be given sufficient space to allow synchronous
lying (Council of the European Union, 1997). If synchrony
is to be used as a welfare indicator, then it is clear that
synchrony needs be measured at multiple times in a day,
as the results might be different at different times (Robert
et al,, 2011).

Cattle appear to synchronize their lying more with
their nearest neighbours than with a random member of
the herd, even in circumstances in which the herd is
stationary and individuals would appear to have a free
choice over when to lie down and when to stand up and
graze. Cows thus behave like weakly coupled oscillators
(Sun et al, 2011) and the observed synchrony is at
least partly due to collective (allelomimetic) behaviour
(Gautrais et al., 2007).

5. Conclusions

Cattle at pasture are highly synchronized in their lying
behaviour, but the degree of synchrony varies with time
of day. If synchrony of lying is used as a measure of
welfare in cattle, then time of day needs to be taken into
account.

Cattle show more postural similarity with their nearest
neighbours than with a random member of the herd,
suggesting that postural synchronization of the herd includes
active allelomimetic behaviour as well as concurrent feeding
and lying cycles.
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