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OBJECTIVE 

To explore paddock utilisation in the week prior to (-7d to -1d) and 
following (1d to 7d) calving using global navigation satellite system 
(GNSS) technology. 

INTRODUCTION 

• 40 pregnant Belmont Red heifers, housed in a 32ha paddock, were 
fitted with GNSS collars programmed to obtain a location every 5 
minutes. 

• Animals were routinely monitored (0500h to 0600h, 0900h to 
1200h, 1300h to 1800h) to determine if they had calved.  

• Erroneous data was removed in R and the remaining data was 
visualised in ArcGIS. 

• The paddock was divided into a ‘eastern-side’, which contained 
open grassland, and a ‘western-side’, consisting of dense 
shrubbery (Figure 1). 

• 20m × 20m cells were generated and the data was mapped for 
each animal for the week prior to (-7d to -1d) and following  
(1d to 7d) calving. 

• The energetic requirements of cattle in the post-partum period 
increase drastically in order to meet the demands of milk 
production (McLennan, 2015). 

• Appropriate management, through the distribution of resources, 
such as water or supplementation, is essential to maximise 
productivity and welfare. 

• GNSS systems provide an opportunity to understand spatial 
utilisation in the post-partum period to ensure adequate 
resources are available and efficiently distributed, without the 
labour requirements of conventional monitoring and management. 

METHODS 

RESULTS 
• Total area of paddock utilisation decreased following calving (Figure 2). 
• A relative increase in the use of the eastern-side of the paddock and a relative decrease in the use of the western-side of the 

paddock was observed  (Figure 3). 
• Two different paddock utilisation styles were observed between pre- and post-calving: 

• Uneven paddock utilisation (n = 10): pre-calving utilisation is evenly distributed across the experimental site and post-
calving utilisation is unevenly distributed (Figure 4a, Figure 4b). 

• Even paddock utilisation (n = 4): pre- and post-calving paddock utilisation is evenly distributed across the experimental site 
(Figure 4c, Figure 4d). 

Figure 1. The experimental paddock was divided along the north-

south axis, into a western and eastern-side. 

Figure 4.  Two paddock utilisation styles were observed between 
pre- (a, c) and post-calving (b, d) in experimental animals. 
Heifer 1 (a, b) showed a strong preference for the eastern-side 
of the paddock in the post-partum period, whilst heifer 2 
utilised the paddock evenly pre- and post-partum periods. 
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Figure 2.  The total percentage of grid cells used pre- (-7d to -1d) and post-calving  
(1d to 7d). There was an overall decrease in the total area utilised by cows following calving. 

Figure 3.  The percentage of grid cells used in the eastern and western-side of the paddock 
pre- (-7d to -1d) and post-calving (1d to 7d). There was an increased preference for the 
eastern-side of the paddock following calving. 

DISCUSSION AND CONCLUSIONS 
• We hypothesise that a preference for the eastern-side of the paddock could be attributed to a landscape and vegetation 

preference and/or the location of a calf creche. 
• The shrubbery in the eastern-side of the paddock could provide increased cover and safety from potential threats, particularly in 

early life when calves are vulnerable. Similar trends were observed in deer (Grovenburg et al., 2010), moose (Bjørneraas et al., 
2011; McGraw et al., 2011), elk (Pitman et al., 2014), and pronghorn (Canon and Bryant, 1997).  

• The heifers (n = 4) that showed even paddock utilisation pre- and post-calving were the first to calve. A calf creche was 
observed on the eastern-side of the paddock after the fifth calf was born and cattle began to group their calves together with 
one guardian cow monitoring them (Sato et al., 1987). 

• Further research is required to investigate the impact of calving order, parity, and environmental variation on paddock utilisation 
and creche formation. 

• Understanding cattle spatial utilisation in the post-partum period could assist producers in ensuring animals are appropriately 
managed through the distribution of resources. 
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