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Patterns of Trading of Cattle subsequently Confirmed 
as BSE Cases 

R.F. Hammond and J.D. Collins 

Introduction 

The bovine spongiform encephalopathy outbreak began in Ireland in 1989. From that 
initial diagnosis to the end of December 2003 1175 cases of BSE have been reported. 
A detailed epidemiological investigation was carried out for each case. This 
investigation included information on the location of the herd in which the case was 
diagnosed (the index herd), the birth herd and intermediate herds. To-date, most of 
the emphasis has been placed on the location of the index herd. However, it is well 
accepted that a majority of cases are most likely exposed as calves to the causal agent 
(Wilesmith et al., 1988) becoming infected in the first year of life. Consequently, the 
birth herd is of greater relevance in developing hypotheses relating to the source of 
infection. The purpose of the current study is to examine the movement of 195 cases 
that were identified as being bought in prior to the animal being determined as BSE 
positive. 

Methodology 
The most recent BSE national database present in the Veterinary Epidemiology and 
Tuberculosis Investigation Unit was interrogated to determine the association between 
the index herd and the previous herd number from which an infected animal had been 
purchased. These herd numbers were related to the national database of herd co
ordinate values as determined from the Land Parcel Identification System (LPIS). The 
co-ordinate values for herds that were not in this system were obtained from the 
District Veterinary Office for the county concerned. 

Co-ordinate pairs for the index herd and the herd of origin were entered into a comma 
separated variable file and line coverage generated and built with PC Arc Info©. This 
coverage was then imported into Arcview© and a number of separations (trading 
patterns) were made. 

Information on the movement of the future BSE cases was prepared for each of the 
four veterinary divisions in the country. The data were compiled in Dbase© format for 
visualisation within Arcview©. 

Results 
The summary statistics for the distances travelled by the 195 BSE cases from the birth 
farm to the index farm are shown in Table 1. 

Table 1. Summary statistics for line length of n= 195 movements. 

Count: 195 Mean: 31.3 
Minimum: 0.5 Maximum: 242.7 
Range: 242.2 Variance: 198.8 
Standard Deviation: 43.6 
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Figure 1 shows a frequency histogram plot of the trade d istances. The data show that 
162 movements were 75 km or less and only four movements were greater than 190 
km. Of the 195 movements 135 took place within the county boundary and 60 were 
across county boundaries. 18 of these latter movements were further than the 
neighbouring county with 42 crossing into the neighbouring county. 

Figure 1. Histogram showing the frequency of trading distance for 195 cases. 
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Table 2 shows the number of cases that were bought and sold into or out of a region 
from the three remaining regions. 

Table 2. Data for the number of subsequent index case cattle exported and 
imported between the administrative regions. 

Imported cases between Regions Exported cases between Regions 
From n To From n To 
NW 1 NW -

NE 5 SE NE 4 SE 
SW 3 SW 4 
Total 9 Total 8 

NW 4 NW 2 
SE 3 NE SE 5 NE 
SW 3 SW -
Total 10 Total 7 
Imported cases between Re~ ions Exported cases between Regions 
From n To From n To 
NW - NW 1 
NE - SW NE 1 SW 
SE 4 SE 3 
Total 4 Total 5 

NE 3 NE 3 
SE - NW SE 1 NW 
SW 1 SW -
Total 4 Total 4 
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The patterns of movement are visualised for each of the Veterinary Service 
administrative regions in the following Figures 2 - 5. 

Legend 
• Birth herd 
• case herd 

Figure 2. Trading pattern for index cases in the northeast region. 
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... 

Legend 
• Birth herd 
• Case herd 

Figure 3. Trading pattern for index cases in the northwest region. 
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... 

Legend 
• Birth herd 
• Case herd 

Figure 4. Trading pattern for index cases in the southeast region. 
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Legend 
• Birth herd 
• Case herd 

Figure 5. Trading pattern for index cases in the southwest region. 
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Discussion 
By applying geographical information technology it has been possible to plot these 
individual animal movements. Whilst this is not an attempt to explain the spread of 
the disease, it is of interest to know how near or far trading farms have been over the 
intervening years. 

The spider web of animal movements visualised from the data presented in the paper 
shows that the buying and selling of animals does takes place over long distances. 
However, by far the greater proportion of trading takes place over relatively short 
distances. 

In relative terms the number of movements visualised in this study is small (n = 195) 
However, this sample of point data pairs indicates that in a free trading market 
animals can travel relatively large distances. Data presented in this form quantify such 
trading movements. 
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