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A vision of cow welfare? 





Northern Australian beef producers face several 
welfare challenges

– Large geographic areas
– Harsh climatic conditions 
– Low labour inputs





This project is exploring if continuous social 
behaviour recording devices can be used to 
monitor individual animal welfare
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Social behaviour includes all agonistic and affiliative 
behaviours
Cattle are highly social animals and change their social 
patterns in response to disruption 
- Animals group together in presence of a predator or isolate 

themselves if sick or giving birth
- The animal itself is a sensor for issues with the animal, herd 

or environment. 



Precision livestock technology that record social interaction 
data
- Record the frequency and duration of all close proximity 

‘contacts’ within 3-4m



Precision livestock technology that record social interaction 
data
- Record the frequency and duration of all close proximity 

‘contacts’ within 3-4m
CLID EncID StartDate StartTime EndDate EndTime Duratn

1 15 27/05/2011 18:49:34 27/05/2011 18:49:35 1
1 15 27/05/2011 18:52:57 27/05/2011 18:56:00 183
1 15 27/05/2011 18:56:05 27/05/2011 18:56:21 16
1 15 27/05/2011 18:56:48 27/05/2011 18:58:38 110
1 15 27/05/2011 19:00:12 27/05/2011 19:00:14 2
1 15 27/05/2011 19:01:03 27/05/2011 19:01:06 3
1 15 28/05/2011 8:57:03 28/05/2011 8:57:04 1
1 15 28/05/2011 8:58:28 28/05/2011 9:00:10 102
1 15 28/05/2011 17:00:25 28/05/2011 17:00:26 1
1 15 28/05/2011 17:00:50 28/05/2011 17:02:09 79
1 15 29/05/2011 2:11:18 29/05/2011 2:12:37 79
1 25 12/05/2011 23:28:58 12/05/2011 23:29:10 12
1 25 12/05/2011 23:30:18 12/05/2011 23:31:17 59
1 25 12/05/2011 23:32:00 12/05/2011 23:32:10 10
1 25 12/05/2011 23:34:11 12/05/2011 23:34:48 37
1 25 12/05/2011 23:35:14 12/05/2011 23:35:16 2
1 25 12/05/2011 23:37:58 12/05/2011 23:38:00 2
1 25 12/05/2011 23:39:16 12/05/2011 23:41:41 145
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		CLID		EncID		StartDate		StartTime		EndDate		EndTime		Duratn

		1		15		5/27/11		18:49:34		5/27/11		18:49:35		1

		1		15		5/27/11		18:52:57		5/27/11		18:56:00		183

		1		15		5/27/11		18:56:05		5/27/11		18:56:21		16

		1		15		5/27/11		18:56:48		5/27/11		18:58:38		110

		1		15		5/27/11		19:00:12		5/27/11		19:00:14		2

		1		15		5/27/11		19:01:03		5/27/11		19:01:06		3

		1		15		5/28/11		8:57:03		5/28/11		8:57:04		1

		1		15		5/28/11		8:58:28		5/28/11		9:00:10		102

		1		15		5/28/11		17:00:25		5/28/11		17:00:26		1

		1		15		5/28/11		17:00:50		5/28/11		17:02:09		79

		1		15		5/29/11		2:11:18		5/29/11		2:12:37		79

		1		25		5/12/11		23:28:58		5/12/11		23:29:10		12

		1		25		5/12/11		23:30:18		5/12/11		23:31:17		59

		1		25		5/12/11		23:32:00		5/12/11		23:32:10		10

		1		25		5/12/11		23:34:11		5/12/11		23:34:48		37

		1		25		5/12/11		23:35:14		5/12/11		23:35:16		2

		1		25		5/12/11		23:37:58		5/12/11		23:38:00		2

		1		25		5/12/11		23:39:16		5/12/11		23:41:41		145







Conducted a series of experiments that investigated the 
effect of the presence of an unfamiliar:
1. Compared differences between familiar and unfamiliar pairs
− The visual distance between pairs was similar after 3 days
− Contact patterns remained different after 5 days
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Conducted a series of experiments that investigated the 
effect of the presence of an unfamiliar:
2. Introduced an unfamiliar steer to a pair of familiar steers
- The familiar pair increased contacts with each other
- The unfamiliar was not integrated after 6 days
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1. To identify behavioural stress indicators from proximity 
sensors caused by regrouping
− While regrouping isn’t a serious stress, it provides a 

benchmark to detect welfare issues at a high level of 
sensitivity

2. Incorporate stress related behavioural information into 
a user-friendly farming app for producers to monitor the 
welfare status of individual animals 





Five groups of eight animals allocated to four regrouping 
treatments:

Hypotheses:
– CC would have greater contacts than CR
– Exchanging four animals would be more disruptive to social 

contact patterns than exchanging one animal

Time

Group 1 2 3

1 C M4 M1

2 M1 C M4

3 M4 M1 C

4 M5 M5 M5

5 C C C

Latin square 
treatments

Consistently regrouped (CR)

Consistently control (CC)

Legend: 

C: Control

M1:One animal exchanged

M4:Four animals exchanged

M5:Five animals exchanged



Allow groups to stabilise
4 weeks

Record baseline measures
5 weeks

Regrouping treatments
1 week

Regrouping treatments
1 week

Regrouping treatments
1 week

Rest period with original 
group members – 1 week

Rest period with original 
group members – 1 week



Data collected

Information Timing
Social contact data via proximity 
loggers

Entire experiment

Movement via ear tag 
accelerometers

During treatments

Cortisol: serum, faeces, hair Prior to treatment 1 
At the end of each treatment

Weight Start and end of experiment
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Effect of consistent regrouping

Regrouping creates subtle stress that affects 
social encounter patterns 
- Not stressful enough to elevate physiological 

markers of stress



Effect of consistent regrouping

Regrouping creates subtle stress that affects 
social encounter patterns 
- Not stressful enough to elevate physiological 

markers of stress

Was there an effect of different levels of mixing on 
contact patterns?
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Different levels of mixing

Again, social disruption caused a change in 
contact patterns but not physiological stress



Different levels of mixing

Again, social disruption caused a change in 
contact patterns but not physiological stress

Are there differences in contact between resident 
and exchanged animals?



0

5

10

15

20

25

30

35

40

45

Resident Exchanged Resident Exchanged

Control One animal exchanged Four animals exchanged

AV
ER

AG
E 

N
U

M
BE

R
 O

F 
C

O
N

TA
C

TS
/H

O
U

R

Time 1 Time 2 Time 3



Time 1



Time 2



Time 3

Group 1 network visualisation





• Perform remaining analyses e.g. accelerometer data, faecal cortisol
• Develop algorithms to identify normal from abnormal behaviour

− Are animals experiencing compromised welfare or just chillin’ out
• Incorporate into data management software that is easily accessible 

for producers to use

• Prove to consumers and society that our livestock are raised to 
national welfare standards



Kym Patison
Postdoctoral Research Fellow

Phone: 07 4923 2223
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