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University of Guelph, 2013      Dr. Derek B. Haley 

 

 

 

This thesis is an investigation of the characteristics and behaviour of loads of 

cattle that are unloaded for feed, water and rest at a rest station in Thunder Bay, Ontario. 

Truck drivers were surveyed as they arrived at the rest station and the cattle were 

observed as they were unloaded and reloaded to score animal handling (n=129). 

Behavioural observations were conducted on an additional 53 loads (87 pens) using 

counts of the number of animals lying, feeding and drinking. A majority of the loads 

(60.94%) were feeder calves (300-550kg). On average drivers were in transit for 28.2±5.0 

hours before stopping and rested for 11.2±2.8 hours. These values are within the 

maximum and minimum allowed in the current Canadian regulations. Behaviour was not 

found to be associated with time in transit, but was instead found to be strongly 

associated with whether the entire truckload was grouped in a single pen. 

 



iii 

 

Acknowledgments 

 First of all I would like to thank my advisory committee for their guidance 

throughout my program. My sincere thanks go to my advisor, Dr. Derek Haley, for 

providing me with the opportunity to conduct this research and for always being ready 

with suggestions and support for solving any problems that popped up. His passion for 

animal behaviour has inspired me to continue on in the field. I would also like to thank 

my other committee members, Dr. Ken Bateman and Dr. Karen Schwartzkopf-Genswein 

for providing insightful and prompt feedback suggestions during the project development 

and thesis writing processes. Their experience with beef cattle transportation was 

valuable. 

 

 Funding for this project was generously provided by the Ontario Ministry of Food 

and Agriculture. 

 

 I would like to thank William Sears, our department statistician, for his help with 

my numerous statistical analysis questions. I would be lost in understanding all the 

complex interactions found in this project without his help. 

 

 My sincerest thanks go to the owner of the rest station for opening his doors and 

putting up with me sitting in his straw loft at all hours. His willingness to call me in for 

every truck that arrived and make sure they waited for me, even with phone 

complications, made this project possible. I also greatly appreciate that he left his lights 

on all night and from time to time checked in to make sure I was still alive. I must thank 

the truck drivers whose participation was essential for this project. My thanks to them for 

putting up with all my questions, even late at night or in the wee hours of the morning. 

Their good humour and friendly conversation kept me sane during long hours of data 

collection. 

 

 I would also like to thank Dr. Wayne Cross, district veterinarian with the 

Canadian Food Inspection Agency, for welcoming me to Thunder Bay. The ability to 

have an office to go to for printing, photocopying or some intense work time was 

particularly useful. Wayne’s informative conversations helped me form a picture of the 

factors that need to be considered in running a commercial rest station in Canada. 

 

 I would like to thank my friends in the Population Medicine department. Their 

emails, texts and phone calls kept me company during long months in Thunder Bay. 

Their advice has been invaluable in getting me through this project. My sanity would not 

be intact without them. My special thanks go to Clémence Nash and Alexa Main who 

even came to Thunder Bay and watched some cattle with me. It wasn’t easy, but they 

made it five hours! I would also like to thank Benjamin Potvin for his help coding hours 

of video on a tight schedule. 

 

 Lastly, I would like to thank my family. Their support for my ever changing 

career goals has brought me to where I am today. Thanks to them I know that if you just 

keep working hard and pursuing what you love everything will work out in the end.  



iv 

 

Table of Contents 

Abstract ......................................................................................................................... ii 

 

Acknowledgments ....................................................................................................... iii 
 

Table of Contents ........................................................................................................ iv 
 

List of Figures .............................................................................................................. vi 
 

List of Tables ............................................................................................................. viii 
 

Chapter 1: A review of literature on the welfare implications of transporting 

cattle long-distances ......................................................................................................1 
Introduction ............................................................................................................... 1 

Welfare in Transported Cattle ................................................................................... 3 
Transport Stress ........................................................................................................ 5 

Handling .................................................................................................................... 7 
Duration .................................................................................................................. 10 
Feed and Water Deprivation ................................................................................... 11 

Internal Conditions on the Truck ............................................................................ 15 
Disease .................................................................................................................... 20 

Deprivation of Lying............................................................................................... 21 
Calves ...................................................................................................................... 23 
Current Legislation ................................................................................................. 24 

Conclusions and Thesis Objectives ........................................................................ 26 

References ............................................................................................................... 28 

 

Chapter 2: Characteristics of loads of cattle stopping for feed, water and rest 

during long-duration transportation in Canada ......................................................37 
Abstract ................................................................................................................... 37 
Introduction ............................................................................................................. 37 

Experimental Section .............................................................................................. 39 
Information Gathered .......................................................................................... 39 
Statistical Analysis .............................................................................................. 45 

Results and Discussion ........................................................................................... 45 
Driver characteristics .......................................................................................... 45 

Trailer characteristics .......................................................................................... 46 

Trip characteristics .............................................................................................. 48 

Animal characteristics ......................................................................................... 51 
Animal Handling characteristics ......................................................................... 55 

Conclusions ............................................................................................................. 58 
References ............................................................................................................... 60 

 

  



v 

 

Chapter 3: The behaviour of cattle unloaded for feed, water and rest during long-

distance transportation in Canada ............................................................................73 
Abstract ................................................................................................................... 73 
Introduction ............................................................................................................. 74 

Materials & Methods .............................................................................................. 76 
Animals ............................................................................................................... 77 
Housing & Management ..................................................................................... 77 
Behaviour observations ....................................................................................... 78 
Survey ................................................................................................................. 80 

Statistical Analysis .............................................................................................. 83 
Results ..................................................................................................................... 85 

Behaviour changes over time .............................................................................. 86 
Lying Behaviour ................................................................................................. 86 

Feeding Behaviour .............................................................................................. 88 
Drinking Behaviour ............................................................................................ 89 

Discussion ............................................................................................................... 90 
Time budget ........................................................................................................ 90 

Trip characteristics .............................................................................................. 92 
Driver characteristics .......................................................................................... 95 
Animal characteristics ......................................................................................... 96 

Animal handling characteristics .......................................................................... 97 
Trailer Section ..................................................................................................... 99 

Pen characteristics ............................................................................................. 101 
Conclusions ........................................................................................................... 102 
References ............................................................................................................. 103 

 

Chapter 4: General Summary and Conclusions ....................................................129 
Overview of results ............................................................................................... 130 
Implications of this work ...................................................................................... 131 

Limitations and future work.................................................................................. 132 
References ............................................................................................................. 135 

 

  



vi 

 

List of Figures 

Figure 1.1: The different compartments of a standard livestock transportation trailer used 

in North America .............................................................................................................. 36 

 

Figure 3.1: Mean proportion of animals performing behaviours per scan over time .... 112 

 

Figure 3.2: The mean proportion of animals performing different behaviours during the 

first two hours at the rest station compared to the remainder of the observation period. 

Error bars indicate 95% confidence interval ................................................................... 113 

 

Figure 3.3: Odds ratio for the change in lying every 10 min during the first 2 hours at the 

rest station by the section of the truck in the pen. Different letters indicate a significant 

difference (P<0.05). Error bars indicate 95% confidence interval ................................. 114 

 

Figure 3.4: Change in the odds ratio for the change in lying over time during the first two 

hours at the rest station by the temperature at unloading for three different unloading 

times (8, 15 and 22 minutes) ........................................................................................... 115 

 

Figure 3.5: Change in the odds ratio for the change in lying over time during the first two 

hours at the rest station by the time taken to unload for three different unloading 

temperatures (-10, 9 and 21 °C) ...................................................................................... 116 

 

Figure 3.6: Mean proportion of animals lying by time of arrival at the rest station where 

morning is 0600-1200 h, afternoon is 1200-1600 h, evening is 1600-2100 h and night is 

2100-0600 h. Different letters indicate a significant difference (P<0.05). Error bars 

indicate 95% confidence interval .................................................................................... 117 

 

Figure 3.7: Mean proportion of animals lying by section of the truck. Different letters 

indicate a significant difference (P<0.05). Error bars indicate 95% confidence interval 118 

 

Figure 3.8: Mean proportion of lying animals in the head supported position by the 

number of animals in the pen .......................................................................................... 119 

 

Figure 3.9: Mean proportion of lying animals in the head supported position by origin 

type. Different letters indicate a significant difference (P<0.05). Error bars indicate 95% 

confidence interval .......................................................................................................... 120 

 

Figure 3.10: Mean proportion of animals at the feeder by animal weight class. Different 

letters indicate a significant difference (P<0.05). Error bars indicate 95% confidence 

interval ............................................................................................................................ 121 

 

Figure 3.11: Mean proportion of animals at the feeder by the section of truck. Different 

letters indicate a significant difference (P<0.05). Error bars indicate 95% confidence 

interval ............................................................................................................................ 122 

 



vii 

 

Figure 3.12: Mean proportion of animals at the feeder by the number of animals in the 

pen ................................................................................................................................... 123 

 

Figure 3.13: Mean proportion of animals at the feeder by temperature at unloading for 

cattle from farms vs auction markets .............................................................................. 124 

 

Figure 3.14: Mean proportion of animals at the water trough by time of arrival at the rest 

station where morning is 0600-1200 h, afternoon is 1200-1600 h, evening is 1600-2100 h 

and night is 2100-0600 h. Different letters indicate a significant difference (P<0.05). 

Error bars indicate 95% confidence interval ................................................................... 124 

 

Figure 3. 15: Mean proportion of animals at the water trough by midpoint temperature

......................................................................................................................................... 126 

 

Figure 3.16: Quadratic relationship between the mean proportion of animals at the water 

trough and the proportion of animals that slipped during unloading where the proportion 

of animals at the water trough reaches a minimum when a proportion of 0.018 animals 

slipped during unloading................................................................................................. 127 

 

Figure 3.17: Mean proportion of animals at the water trough by time in transit (h) for 

cattle grouped by different section of the truck .............................................................. 128 

  



viii 

 

List of Tables 

 

Table 2.1: Information that was collected through administering a survey to truck drivers 

and observing the unloading and reloading of cattle from trucks stopped for feed, water 

and rest in Thunder Bay, ON ............................................................................................ 62 

 

Table 2.2: Continuous characteristics collected for loads of cattle stopping for feed, 

water and rest in Thunder Bay, ON .................................................................................. 63 

 

Table 2.3: Categorical characteristics collected for loads of cattle stopping for feed, 

water and rest in Thunder Bay, ON .................................................................................. 64 

 

Table 2.4: Continuous characteristics by weight class of loads stopping for feed, water 

and rest in Thunder Bay, ON ............................................................................................ 67 

 

Table 2.5: Space allowances for cattle on tri-axle trailers that were unloaded at feed, 

water and rest stations in Thunder, Bay ON ..................................................................... 69 

 

Table 2.6: Space allowances for cattle on tri-axle trailers that were unloaded at feed, 

water and rest stations in Thunder, Bay ON by weight class ........................................... 67 

 

Table 3.1: Ethogram with definitions of the behaviours that were recorded from cattle 

that were unloaded for feed, water and rest in Thunder Bay, ON .................................. 106 

 

Table 3.2: Operational definitions of head positions recorded for animals lying sternally

......................................................................................................................................... 107 

 

Table 3.3: Information that was collected through administering a survey to truck drivers 

and observing unloading when trucks stopped for feed, water and rest during long-

duration transport in Canada as possible explanatory variables for differences in 

behaviour......................................................................................................................... 108 

 

Table 3.4: Continuous characteristics collected for loads of cattle observed while stopped 

for feed, water and rest in Thunder Bay, ON. ................................................................. 109 

 

Table 3.5: Categorical characteristics collected for loads of cattle observed while stopped 

for feed, water and rest in Thunder Bay, ON .................................................................. 110 

 
 



1 

 

Chapter 1: A review of literature on the welfare implications of 

transporting cattle long-distances 

 

Introduction 

The first recorded instance of long-distance transport of cattle in North America 

was on the Susan Constant in 1607. This was an English ship heading to Jamestown in 

the Colony of Virginia, carrying colonists, cattle and small ruminants for the New World 

(Skaggs, 1986). Travel by sea was the primary mode of long distance transport of cattle 

well into the 1800’s even though this method often saw mortality rates of up to 50%, 

attributed to inadequate feed, overcrowding and rough seas (Skaggs, 1986). 

In the 1800’s the railroad in the United States was expanding rapidly out of major 

port cities (Wade, 1987). On September 5, 1867 the first shipment of live cattle by rail 

came into Chicago as twenty carloads of Texas longhorn cattle made the trip from Kansas 

(Kansas Pacific Railway Company, 1874). From this point on cattle were regularly 

herded from ranches in Texas and the Northwest, to nearby railheads in order to be 

transported to slaughter plants (Skaggs, 1986). Drovers (people who herd cattle) were 

specifically hired for this endeavour, and the best of them maintained cattle mortality 

rates of less than 3% (Skaggs, 1986). However, once the cattle were on the rail cars, 

losses of 15% were often seen (Skaggs, 1986). Nonetheless, until the roadways became 

more developed, this remained the most economically beneficial method available 

(Skaggs, 1986). 

In 1906 the US Congress enacted the “twenty-eight hour law,” which stated that 

cattle could not be transported by ship or rail for more than 28 hours without feed and 
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water (Skaggs, 1986). This law did not, however, apply to transport by road as trucking 

was not yet a developed industry (Skaggs, 1986). Trucking only began to dominate the 

industry in the mid to late 1900’s after the development of the refrigerated rail car in the 

early 20
th

 century and as farms became more accessible by road (Swanson & Morrow-

Tesch, 2001). Road transport offered more flexibility in scheduling and allowed cattle to 

be picked up from the farm rather than being herded long distances to railheads (Skaggs, 

1986). Transport by truck also meant shorter transport times as they didn’t have to stop 

multiple times along the journey (Skaggs, 1986). 

Presently, transportation by truck still dominates the industry. In 2012 2,782,017 

cattle were slaughtered at federally and provincially inspected plants in Canada. Over 

72% of these cattle were slaughtered in Alberta, while almost 20% were slaughtered in 

Ontario (Agriculture and Agri-Food Canada, 2012). In Ontario, a large proportion of 

cattle transported to feedlots travel great distances as they arrive from out-of-province, 

such as from Alberta. Thrower (2009) administered surveys to truck drivers and farmers 

in Ontario and found that 75% of loads destined for feedlots in Ontario had travelled over 

2,000 km. According to an OMAF (Ontario Ministry of Agriculture and Food) census in 

January of 2011 there were 321,000 breeding beef animals in Ontario, while there were 

almost 500,000 calves (Statistics Canada, 2012). Assuming that each beef cow produces 

one calf per year, there is a shortage of approximately 180,000 calves. These calves must 

therefore have been transported into Ontario from out of province.  

Once ready for slaughter, cattle are either transported directly to slaughter plants 

or to auction markets, and then to slaughter. This means that cattle often have made at 

least three journeys by the time they are slaughtered, some of them over long distances. 
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This is a concern for a number of different reasons as transportation can lead to injury, 

death, disease and poor meat quality. There is also the concern of infectious reportable 

diseases, such as foot and mouth disease, being spread over large distances. Finally, there 

are also issues with animal welfare (Hartung, 2005). This review will provide an in-depth 

look at different aspects of transportation that can impact the welfare of cattle, as well as 

look at the legislation that is in place to regulate these factors. 

 

Welfare in Transported Cattle 

The five freedoms provide a useful framework for identifying what might 

constitute animal welfare issues for cattle during long-distance transportation. The five 

freedoms are outlined by the Farm Animal Welfare Council as the freedom from hunger 

and thirst; freedom from fear and distress; freedom from discomfort; freedom from pain, 

injury or disease and freedom to express normal behaviour (FAWC, 1992). 

Transportation of cattle has the potential to affect welfare through each of these. 

Deprivation of feed and water can cause animals to be hungry and thirsty; handling 

during loading and unloading can lead to fear and distress; long times spent standing 

crowded at high density can cause discomfort; mixing of animals and stress can lead to 

injury and disease and lastly, being unable to move freely and lack of feed and water 

during transportation can inhibit normal behaviours. 

Using these guidelines animal welfare can be measured in numerous ways 

including behavioural and physiological measures. Many measures of animal welfare 

determine the level of stress, which is defined by Moberg (2000) as the ‘biological 

response elicited when an individual perceives a threat to its homeostasis’. This threat can 
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either be physiological, such as dehydration or hyperthermia, or psychological, such as 

fear. Animal behaviour can be used to measure stress as animals under stress will often 

exhibit abnormal, or stereotypic behaviour or may alter their normal behaviour patterns 

(Dawkins, 2004). There are also several behaviours that are associated with acute stress, 

such as vocalizations and elimination of waste (Grandin, 1997). These behaviours can be 

assessed to determine levels of distress in the animal and used to assess welfare (Grandin, 

1997; Dawkins, 2004). Animal behaviour can be an effective and non-invasive measure 

of animal welfare and takes into consideration both the animal’s mental and physical 

well-being. Another advantage of behavioural measures is that they don’t necessarily 

require expensive equipment or specialized tests. However, there are some drawbacks to 

behaviour measures. Not all behaviour can be clearly labelled as positive or negative to 

the animal, especially with transient observations. For example, observing high 

proportions of cattle standing may indicate negative welfare as cattle generally spend a 

majority of their time lying. Standing may therefore indicate an aversive lying surface. 

However, a high proportion of cattle standing may also be due to feed delivery, causing 

the cattle to choose to feed in that instant rather than lie down. There is also a risk of 

people anthropomorphizing an animal’s behaviour and coming to conclusion about the 

mental state of the animal based on how a human would react to that situation. These 

assumptions are not always accurate and it is therefore important to have scientific 

validation to support claims based on animal behaviour. 

Stress can also be measured through physiological measures. One of the most 

common physiological measures of stress is cortisol levels. Cortisol is released through 

the activation of the hypothalamic-pituitary-axis (HPA). This axis activates when the 
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hypothalamus is stimulated to release corticotrophin releasing hormone (CRH) in 

response to a stressor. This hormone causes the release of adrenocorticotropin hormone 

(ACTH) from the anterior pituitary gland, which in turn causes the release of cortisol 

from the adrenal glands. Cortisol has an inhibitory effect on both the hypothalamus and 

the pituitary gland acting as a negative feedback system to alleviate the effects of stress 

(Mormede et al., 2007). 

Other physiological measures of stress include the acute phase protein response, 

which indicates presence of inflammation; immune status, measured through antibody 

response and numbers of lymphocytes, neutrophils and leukocytes; different measures of 

energy mobilization such as concentrations of serum non-esterified fatty acids (NEFAs) 

and glucose; measures of acidosis, including blood pH and levels of lactate; levels of 

cholesterol; and levels of creatine kinase as an indicator of muscle damage. Other 

physiological measures of stress are heart rate, respiration rate and body temperature. 

 

Transport Stress 

Transport has the potential to cause a lot of stress due to several factors. These 

stressors can have a negative impact on welfare as well as on animal performance in the 

feedlot as ACTH has been shown to cause suppression of the immune system, making 

animals more vulnerable to disease (Dixit et al., 2001). Some factors that contribute to 

physiological transport stress are deprivation of feed, water and lying, extreme 

temperatures, stocking density, and injuries, disease and death. Some factors that 

contribute to psychological stress are handling and mixing with unfamiliar animals. 
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These stressors can also result in various physiological responses. Transport stress 

can increase acute phase protein responses, indicating activation of the immune system 

(Phillips, 1984; Phillips et al., 1989; Tarrant et al., 1992; Arthington et al., 2003; Qiu et 

al., 2007; Buckham Sporer et al., 2008). Transported cattle can also experience mild 

acidosis, possibly due to water loss (Parker et al., 2003; Ishiwata et al., 2008a). 

Additionally, transported cattle are likely to experience mobilization of energy reserves 

as indicated by raised serum non-esterified fatty acid and glucose levels suggesting the 

animals may be experiencing hunger due to insufficient feed intake (Tarrant et al., 1992; 

Ishiwata et al., 2008a). Transportation has also been shown to result in significantly 

higher levels of serum cortisol (Tarrant et al., 1992; Booth-McLean et al., 2007; 

Buckham Sporer et al., 2007) likely due to psychological stress as the levels were found 

to decrease in cattle that were habituated to transportation and handling (Lay et al., 1996). 

Cattle also have been observed to have higher heart rates during transportation, which 

may indicate higher levels of stress, but may have also been due to increased activity 

during loading and unloading and from movement and exertion to maintain balance on 

the truck (Dixit et al., 2001; Ishiwata et al., 2008a). Additionally, transportation has been 

shown to cause elevated body temperature, which again may have been due to 

psychological stress, physical activity or the increased internal temperature of the truck 

(Dixit et al., 2001; Booth-McLean et al., 2007). In one experimental trial, cows that were 

transported lost more weight due to increased urination and defecation than non-

transported control cows that were either rested or rested and given an ACTH injection 

(Lay et al., 1996). Cattle have exhibited many other physiological indicators of stress 

during transit including increased creatine kinase concentrations indicating possible 
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muscle damage (Buckham Sporer et al., 2008) and poor meat quality caused by stress 

markers such as high glucose and lactate concentrations (Gruber et al., 2010). 

Overall transportation can cause stress due to many different factors, and this can 

affect animal welfare as well as animal production and meat quality. It is important to 

determine which specific aspects of transportation cause the most stress in order to make 

recommendations for changes to current transportation practices in order to improve 

animal welfare as well as maximize production and meat quality. The following section is 

a review of studies analyzing the effects of the different factors involved in 

transportation. 

 

Handling 

Handling can be one of the most stressful aspects of transportation, especially for 

extensively raised beef cattle as they likely have limited exposure to humans. 

Physiological measures indicate that several aspects of handling such as restraint, human 

presence and the use of electric cattle prods can increase stress in cattle. Restraint has 

been shown to increase levels of cortisol and epinephrine, as well as elevate heart rate 

and rectal temperature in cattle (Apple et al., 2005; Gruber et al., 2010). This stress 

response affects meat quality as restraining cattle prior to slaughter caused an increased 

likelihood of exhibiting dark-cutting condition (Apple et al., 2005). Dark cutters, also 

known as dark, firm and dry meat (DFD), are characterised by high water-holding 

capacity and darker meat colour (Apple et al., 2005). Cattle experiencing this level of 

stress likely also have compromised welfare. Handling can also increase injuries to cattle 

in the form of bruising. Studies have shown that bruising increases with increased 



8 

 

handling, time spent loading, movement of cattle, use of devices to force cattle to move, 

and the presence of horns on animals (Blackshaw et al., 1987). Observations in a 

commercial abattoir in Australia found that approximately one quarter to one third of 

bruises to the back and upper hindquarter were caused by stockspeople during moving, 

weighing and unloading. Bruises to the neck, flank and hindquarters were most 

commonly caused by head-butting from other animals (Blackshaw et al., 1987). This 

study also found that hornless cattle butted other cattle more frequently than did those 

with horns. Another study looking at causes of injuries in African cattle found that most 

injuries were caused by stockspeople, the horns of other cattle or from the vehicle itself. 

They also found that cattle that were more active during loading had more injuries and 

that journeys of longer duration had a higher incidence of injuries (Minka & Ayo, 2007). 

Another study of commercial abattoirs in Uruguay found that there was an increase in 

bruising with longer distance travelled by the cattle as well as with transport on roads that 

were in poor condition (Huertas et al., 2010). This study also found that the use of 

devices that force animals to move increased the incidence of bruising. Injuries, such as 

bruising are a financial cost as bruises are trimmed from the carcass and will decrease the 

carcass weight. The carcass may also be downgraded as it is considered undesirable for 

human consumption. However, bruises are also a concern for animal welfare as the 

animals are experiencing pain due to these injuries. 

During loading and unloading, stress occurs as cattle are handled and forced to 

move into a new environment. A study of commercial farms and slaughterhouses in 

Spain looked at the behavioural responses of cattle during both loading and unloading in 

order to evaluate stress. These measures, including falls, turns, balks, jumps, slips, 
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vocalizations and eliminations indicated that loading was more stressful than unloading, 

potentially due to the fact that cattle were moving into a darker, enclosed space. This was 

further demonstrated by the observation that loading had more than twice the frequency 

of balks and falls than did unloading (María et al., 2004). A large number of undesirable 

behaviours, such as slips, turns and vocalizations were also seen during the time of 

unloading as cattle were being handled while they were stressed, fatigued and entering a 

new environment. These results indicate that both loading and unloading have negative 

impacts on cattle behaviour (María et al., 2004) and these may ultimately result in 

reduced animal welfare. 

Gonzalez et al. (2012a) found that a majority of truck drivers handling cattle 

during long-distance transport in Alberta had either minimal or extensive experience with 

31% of drivers having less than 2 years’ experience, 16% with 3 to 5 years, 17.3% with 6 

to 10 years, and 35% having more than 10 years’ experience. In order to minimize the 

negative impacts of handling and loading, especially those due to driver inexperience, 

Alberta Farm Animal Care (AFAC) developed a Certified Livestock Transport program 

in Canada. This program provides species specific training on loading and handling of 

livestock to truckers. The training sessions provide truckers information on laws and 

regulations as well as training on proper procedures in the case of emergencies. This 

training program is not currently mandatory, but is required by some stockyards before 

delivery is accepted.  
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Duration 

A number of studies have looked into the effects of different durations of 

transport. Some physiological changes with long duration transport include weight loss 

and injuries. Cattle transported for over 130 km had more signs of fat mobilization in the 

form of free fatty acids compared to those travelling under 130 km (Jarvis et al., 1996). 

This is likely because cattle experiencing journeys of longer duration are also 

experiencing increasing time without feed and water, which leads weight loss, or shrink 

(Coffey et al., 2001). A study by Minka and Ayo (2007) found that as journey duration 

increased from 4 to 12 hours there was a greater than 2-fold increase in the incidence of 

injuries. Huertas et al. (2010) also found that journeys that were greater than five hours in 

duration had increased numbers of bruises on the carcass. These studies suggest the 

negative impact of transportation continues throughout the journey. One study looking at 

the behaviour of cattle found that cattle transported over 130 km would spend more time 

drinking (33s vs 3s) and lying down (6% vs 0%) in the three hours after arrival when 

compared to cattle transported less than 130 km, indicating that they had a stronger 

motivation to feed and lie down after a longer period of deprivation (Jarvis et al., 1996). 

An observational study looking at the effect of transit on performance at the feedlot found 

that morbidity due to bovine respiratory disease, overall mortality and average daily gain 

were all negatively impacted by increasing transit distance (Cernicchiaro et al., 2012a). 

However, most stress is regarded as occurring during the loading and initial stages of 

transit when cattle are handled and moved into a new environment, as indicated by 

increased levels of blood cortisol and body temperature from the time of loading until 2-3 

hours into transit (Pettiford et al., 2008). These levels decreased after the first couple of 



11 

 

hours indicating that animals habituated to the journey (Pettiford et al., 2008). These 

results suggest that multiple short duration trips may be less beneficial to the animal than 

one long duration trip, if each stop involves unloading and reloading of the animals. 

 

Feed and Water Deprivation 

Possibly the most commercially relevant impact of deprivation of food and water 

in cattle is that there is loss of weight with increasing time off feed (Jones et al., 1988). 

This loss of weight, or shrink, can also lead to an increased risk of lameness, mortality or 

becoming non-ambulatory if it exceeds 10% of the original body weight, likely due to 

dehydration (Gonzalez et al., 2012b). These negative effects can continue into feedlot 

performance, leading to increased morbidity due to bovine respiratory disease, overall 

mortality and decreased average daily gain (Cernicchiaro et al., 2012b). A study by 

Gonzalez et al. (2012c) looking at current industry practices during long distance 

transport in Alberta found that the average amount of body weight shrink was 5.3%. This 

shrink was greater in feeders which had 7.9% shrink, compared to market weight cattle 

with 4.9%. This study also found that shrink increased with increasing temperature, 

stockman experience and journey duration. Additionally, this study found that cattle from 

auctions experienced less shrink than those from farms or feedlots. This result is 

potentially due to the fact that these cattle have likely already begun the process of 

weight loss due to the time off feed and water, stress of handling and commingling 

present in auction barns (Gonzalez et al., 2012c). One experiment looking at the 

difference in carcass shrink after deprivation of feed and water for 0, 12, 24, 36 or 48 

hours, followed by a four hours transport, found that weight loss was the most rapid 
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during the first 24 hours of deprivation (Jones et al., 1990). This is supported by another 

experiment that found that a majority of the weight is lost through fecal and urinary 

excretions in the early hours of deprivation, rather than continuous and steady loss of 

body fat or muscle throughout the transportation period. This study also found that 

transported cattle and cattle injected with ACTH had an increased urinary output 

resulting in more weight loss. This indicates that stress causes an increase in the amount 

of weight lost during transport beyond that caused by fasting alone (Phillips et al., 1991). 

The problem of weight loss in cattle can be partially controlled by loading at different 

times of the day. Gonzalez et al. (2012c) found that cattle loaded in the morning and at 

night experienced less shrink than those loaded in the afternoon and evening. This can be 

explained by the fact that cattle would likely have a higher gut fill in the afternoon and 

evenings due to peaks in eating during daylight hours (Ray & Roubicek, 1971). This 

would lead to a greater shrink due to loss of gut contents. Shrink can also be minimized 

with different pre-fast intakes. An experiment conducted by Cole and Hutcheson (1981) 

found that animals that were fed a diet high in forages lost more weight during 

deprivation, but regained the weight faster upon the return to feed than those fed a 

concentrate diet. Another experiment conducted by Cole and Hutcheson (1985) found 

that cattle that had an unrestricted pre-fast intake were better able to cope with feed 

deprivation than cattle fed a restricted diet, possibly because the unrestricted diet 

provided them with higher reserves of energy. Upon the return to feed, the cattle fed an 

ad libitum diet adapted to eating again faster than restricted cattle. It has also been shown 

that cattle that consumed concentrate were more susceptible to the withdrawal of feed 

and water than those fed forages. These cattle showed a greater reduction in respiratory 
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rate and a greater increase in packed cell volume and serum phosphorus after being 

deprived of feed for 96 hours (Rumsey & Bond, 1976). 

Cattle, as ruminants, feel the impact of feed and water withdrawal beyond the 

immediate lack of energy. Deprivation causes changes in the ruminal environment that 

can affect future production as the digestibility of certain feeds and the health of the 

animal may be compromised in the days following withdrawal. This was shown by two 

studies that deprived cattle of feed and water for 24 hours, provided feed and water for 24 

hours, then deprived them again for 48 hours (Cole & Hutcheson, 1981, 1985). It has 

been shown that the rumen capacity decreases after withdrawal of feed and water, but 

returns to normal within three days after the return of feed (Cole & Hutcheson, 1981). 

Additionally, the environment within the rumen changes as the overall concentration of 

volatile fatty acids decline, resulting in a more alkaline ruminal environment during 

deprivation (Cole & Hutcheson, 1985). More specifically, the concentrations of acetate 

increase while the concentrations of proprionate and butyrate decrease. These changes 

last for up to five days after the period of feed and water deprivation, and alter the 

rumen’s ability to digest and absorb certain feeds and nutrients (Cole & Hutcheson, 1981, 

1985). 

There are also changes to the animal’s physiology beyond those seen from loss of 

weight and in rumenal environment. An experiment conducted by Rumsey and Bond 

(1976) indicated that after 48 hours of feed and water deprivation, heart rate started to 

decrease and after 96 hours of feed and water deprivation, rectal temperature and 

respiration rate decreased. However, this study did not control for the effect of external 

temperature which may have contributed to changes in animal physiology. Feed and 
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water deprivation also caused mild metabolic acidosis shown through a decrease in blood 

bicarbonate, base excess, carbon dioxide and pH, and an increase in blood lactate in 

experimental studies conducted on yearling and two-year old cattle (Schaefer et al., 1988; 

Parker et al., 2003). Body energy mobilization was also increased during deprivation, in 

the form of increased serum glucose (Cole & Hutcheson, 1981; Phillips et al., 1991). 

These effects were the same between steers of different ages, but the magnitudes of 

change were different with young steers having higher levels of serum glucose than older 

steers (Phillips et al., 1991). Other physiological changes induced by feed and water 

deprivation are increased serum urea nitrogen possibly indicating kidney dysfunction 

(Cole & Hutcheson, 1981, 1985), as well as increased blood haemoglobin, sodium and 

potassium concentrations likely due to a decrease in blood volume (Rumsey & Bond, 

1976). 

Feed and water deprivation has also been shown to cause a reduction in meat 

quality that can be used as an indicator of pre-slaughter stress, as well as being a source 

of economic loss for the producer. Studies have shown that increased fasting time either 

with or without transport led to an increase in muscle pH, darker meat colour and higher 

shear force values (Jones et al., 1988; Schaefer et al., 1988; Jones et al., 1990). 

Lastly, studies looking at behavioural measures provide mixed evidence of 

whether extended periods of feed and water deprivation of up to 48 hours constitute a 

significant welfare concern. One study comparing the feeding and drinking patterns of 

monozygotic twin beef steers found that there was no effect of withdrawal of feed or 

water for up to 48 hours without transportation. Feed intake did reduce with deprivation 

of water, and water intake reduced with the deprivation of feed. It was shown that steers 
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did not spend more time at the feeder or have a greater feed intake upon return of feed 

when compared to their non-fasted control twin, nor did they change their pattern of 

feeding indicating that they may not have felt extreme hunger (Bond et al., 1976). 

Conversely, studies looking at lactating dairy cows found that they are motivated to get to 

feed after short periods of deprivation and will walk long distances to reach that feed 

(Schütz et al., 2006). Studies also show that dairy cows deprived of feed for up to four 

hours will compensate by increasing their feed intake upon return of feed and will make 

up lost feeding time within two days (Cooper et al., 2008). Another study on dairy cows 

found that after thirty hours of feed deprivation cattle showed an increased reactivity to 

sudden events, when compared to cattle that were provided feed indicating that there may 

be a synergistic effect of stressors (Bourquet et al., 2010). These differences between 

dairy cows and beef cattle may be due to differing energy demands or may simply be due 

to the lack of motivational studies in beef cattle regarding feeding and drinking 

behaviour. 

 

Internal Conditions on the Truck 

The loading of transport trucks is a complex balance between animal welfare and 

the safety of the animals and truck driver. A relatively high stocking density is 

maintained in order to prevent animals shifting on the truck, as uneven weight 

distribution can be a contributing factor to truck roll overs (Miranda-de la Lama et al., 

2011). There are also multiple compartments, as shown in Figure 1.1, in order to keep 

certain animals segregated and prevent uneven weight distribution. However, these 

compartments make it more difficult to attain even ventilation throughout the truck. 
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Therefore temperature and humidity are often of concern and can be affected by a 

number of conditions such as the external climate, ventilation, and heat and moisture 

production of the animals (Mitchell & Kettlewell, 2008). The truck’s internal temperature 

can be greatly affected by the season, especially in Canada where external temperatures 

can range from over 30C in the summer to below -20C in the winter. The internal 

environment of transport trucks is also greatly affected by ventilation and, in Canada 

trucks have only passive ventilation systems in place. This system works by increasing 

air flow through vents while the truck is in motion. This means that truck drivers have no 

direct control over the internal temperature, humidity or ventilation beyond choosing 

which vents to open or close. The truck’s forward motion causes differences in air 

pressure that result in air being sucked into the rear vents of the truck and expelled 

through the front vents (Mitchell & Kettlewell, 2008). These differences in air pressure 

are only present when the truck is in motion which can result in a temperature spike of 

over 10C inside the truck occurring during periods when the truck is stationary during 

the summer months compared to the temperature of the truck when it is in motion 

(Goldhawk et al., 2010). This change in truck temperature can also cause the animal’s 

core body temperature to rise while the truck is stationary. In one study the core body 

temperature of market weight heifers rose 0.36C when the truck was stationary, 

compared to a rise of 0.19C while the truck was in motion (Bryan et al., 2010). The heat 

and moisture production of animals can also affect the truck’s internal temperature and 

humidity, and is determined by the number and size of animals on the truck (Mitchell & 

Kettlewell, 2008). 
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The animal’s position on the truck can also be a major contributor to that 

individual animal’s welfare. Transport trucks in Canada typically consist of six 

compartments on two different levels, although gates in the middle compartments can 

sometimes be closed to make a total of eight compartments. Each compartment is a 

different size and ranges from 8.16m
2 

in the nose of the truck, to 19.68m
2
 in the deck and 

belly compartments. The system of ventilation, along with the multiple compartments, 

lead to uneven air flow and temperature throughout the truck even when it is in motion. 

This can cause great variation in temperature and humidity at the level of the animal, 

depending on where they are in the truck and whether animals are close to the vents on 

the walls of the truck or near the middle. Studies have indicated that temperature is higher 

at the level of the animal than on the truck ceiling (Bryan et al., 2010). Also temperature 

and humidity are greater in the doghouse, at the top and rear of the truck, than the other 

compartments (Bryan et al., 2010). Studies have shown that weaned calves transported 

over 1,000 km in the doghouse have lower average daily gain and overall weight gain 

over the entire fattening period when compared to cattle transported in other 

compartments (White et al., 2009a,b). Calves held in the front of the truck had better 

weight gains and also decreased morbidity in the two weeks following transport (White et 

al., 2009a,b). It was also found that calves in compartments with less than 15 head of 

cattle often had reduced morbidity even when controlling for stocking density, when 

cattle weighing on average 210 kg were studied. This could be due to the possibility that 

the smaller number of cattle resulted in lower exposure to disease in these compartments 

(White et al., 2009b). 
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Transport trucks also pose problems due to movement and vibrations. A recent 

study using qualitative behavioural assessment, which is a method of assigning an 

emotional label to a series of behavioural responses and body language, found that cattle 

transported in a trailer with non-grip flooring were scored as ‘anxious’, ‘agitated’, and 

‘restless’, compared to those transported in a trailer with good grip flooring which were 

‘calm’, ‘comfortable’ and ‘relaxed’ (Stockman et al., 2013). These findings were 

supported by the finding that the animals that were ‘anxious’, ‘agitated’ and ‘restless’ 

also had a higher neutrophil to lymphocyte ratio, an indicator of stress (Stockman et al., 

2013). Studies have shown that cattle have lower heart rates during smooth continuous 

highway travel than on city streets or during loading and off-loading (Booth-McLean et 

al., 2007). The state of the roads can also negatively impact cattle by causing an increase 

in the level of bruising as they are jostled around (Huertas et al., 2010). Cattle were also 

found to lay down more on the expressway (Ishiwata et al., 2008b). The impact of truck 

movement on cattle can be seen by the observation that they typically orient either 

parallel or perpendicular to the direction of travel (Tarrant et al., 1992), presumably in 

order to better stabilize themselves. Studies have shown that cattle have a distinct bias 

against orienting diagonally to the direction of travel (Tarrant et al., 1992; Ishiwata et al., 

2008b). There are contradicting studies done on horses that have found a slight 

preference to orient at 45 to the direction of travel. These studies also indicate that 

horses have a slight aversion to facing forward in the direction of travel, but this may be 

due to the horses trying to protect their head and forequarters in the enclosed space of the 

horse trailer and may not apply in the cattle transport with more open space (Friend, 
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2001). There may also be species differences between horses and cattle in their weight 

distribution, center of gravity and how they cope with loss of balance. 

Another key aspect of the truck environment is the stocking density. Ideal 

stocking density increases disproportionately with increasing size of the animal. This 

means that larger animals need less space per kilogram of body weight than do smaller 

animals. The scientific literature disagrees on the ideal stocking density for transporting 

animals, largely due to the variation between animals based on size, breed, presence or 

absence of horns, and also due to temperature and other environmental conditions. It has 

been shown that bruising and levels of blood creatine kinase (indicating increased muscle 

damage) increase when 600 kg cattle are loaded in high stocking densities of 1.03 to 1.08 

m
2
 per head when compared to medium and low stocking densities of 1.19 to 1.24 m

2 
per 

head and 1.33 to 1.41 m
2 

per head (Tarrant et al., 1992). In the same study it was found 

that animals at high stocking densities were more likely to struggle to maintain their 

balance or fall down than animals at lower stocking densities. The authors attributed this 

difference to the inability of animals at high stocking densities to orient themselves in a 

way that aided in maintaining their balance. It was thus recommended that high stocking 

density was unacceptable when compared to the medium and low stocking densities used 

in this study. Only the low stocking density used in this study included the recommended 

value in Canada for cattle of this weight of 1.40 m
2
 per head (CARC, 2001). A recent 

study looking at industry practice in long distance transport in Alberta found that 

stocking density varied by compartment and by animal age class (Gonzalez et al., 2012d). 

This study found that in the nose and doghouse animals had more space than was 

recommended, and less space than was recommended in the deck and belly (Gonzalez et 
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al., 2012d). They also found that the number of animals loaded in each compartment was 

most often limited by the axle weight restrictions in market weight cattle, and by stocking 

density recommendations in calves and feeders (Gonzalez et al., 2012d). More studies 

need to be conducted to determine the effect of stocking density in different truck 

compartments, animal age classes and environmental conditions in order to make 

recommendations for ideal values. 

 

Disease 

Transportation is often associated with an increased risk of disease, especially in 

cattle heading to feedlots (Cernicchiaro et al., 2012a). Mixing animals from different 

sources can cause cattle to be exposed to disease, while the stress of transport can 

increase shedding of pathogens from cattle (Barham et al., 2002; Beach et al., 2002). On 

top of this increased exposure, the stress of transportation can impair the cattle’s immune 

system, as shown by the following research. Studies have shown that transportation can 

cause a decrease in leukocyte number as well as a decrease in the functionality of 

lymphocytes with both of these effects lasting for several days after transportation 

indicating an impaired immune system (Tarrant et al., 1992; Stanger et al., 2005). Other 

studies have seen an increase in neutrophil numbers, while the number of lymphocytes 

decreases (Tarrant et al., 1992; Kegley et al., 1997; Buckham Sporer et al., 2007). 

Transportation has also been shown to alter the response of antibodies, although the 

response is different for different immunoglobulins. This effect can last several weeks 

and severely impact the calf’s ability to fight off disease (Kegley et al., 1997; Mackenzie 

et al., 1997). 
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The two key bacteria of particular interest during and after transportation of cattle 

are Escherichia coli and Salmonella. Infection with E. coli was found to increase after 

fifteen hours of transportation of newly weaned calves when compared to transportation 

for three hours (Bach et al., 2004). Studies looking into the shedding of E. coli in 

commercial steers travelling to slaughter have found mixed results with one study 

indicating that shedding decreased after transport (Barham et al., 2002) while another 

study found no difference in E. coli shedding after transportation (Schuehle Pfeiffer et al., 

2009). Conversely, another study looking at commercial steers found that hide 

contamination with E. coli increased during transportation (Arthur et al., 2007). Studies 

that looked at Salmonella found that shedding increased during transportation in both 

commercial slaughter weight steers as well as recently weaned calves (Barham et al., 

2002; Beach et al., 2002). This is likely due to the higher fecal output of cattle during 

times of stress. 

 

Deprivation of Lying 

Another key factor influencing the welfare of cattle during transport is the 

deprivation of lying. A number of studies looking into the amount of time spent lying 

indicate that in normal feedlot conditions, beef cattle may spend from 20-90% of their 

time lying down (Ray and Roubicek, 1971; Gonyou and Stricklin, 1984; Wilson et al., 

2005; Booth-McLean et al., 2007; Ishiwata et al., 2008c). This large variation in time 

spent lying could be due to different times of day measurements were taken or different 

weight classes of cattle that were observed. Booth-Mclean et al. (2007) reported that 

market weight cattle spent 19.9% of their time lying during a one hour observation 
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period. However, these observations were taken at 1600 hours, which is a time of peak 

feeding in beef cattle and is associated with less lying behaviour (Ray and Roubicek, 

1971). Thus, the 19.9% reported in this study could be an underestimate of the amount of 

time cattle typically spend lying during a one hour time interval at other times during the 

day. Ray and Roubicek (1971) found that yearling steers spent 80-90% of their time lying 

at night and 60-80% of their time lying during daylight hours that were off-peak feeding 

times. Ishiwata et al. (2008c) found that steers ranging in age from 7 to 11 months spent 

32.2% of their time lying when only the daytime hours were observed. When the entire 

24 hour period was considered, one study on 5-8 months old bulls found that they spend 

60% of their time lying (Gonyou and Stricklin, 1984) while another study found that 20 

months old steers spent 40% of their time lying (Wilson et al., 2005). 

Studies into beef cattle’s motivation to lie down are lacking, but some studies into 

dairy cattle have been conducted. A study on dairy heifers indicated that they have an 

inelastic demand for 12-13 hours (50-55% of time) of lying time a day, meaning they are 

highly motivated to reach 12-13 hours of lying a day and will work to achieve this goal. 

In this study heifers worked to meet this demand by performing an operant task of 

repeatedly pressing on a panel for the opportunity to lie down (Jensen et al., 2005). Dairy 

cows that had been deprived of lying time by confining them to a pen without a desirable 

lying surface for two to four hours showed increasing behavioural signs of discomfort 

such as leg stamping, shifting of weight and head-butting of neighbouring cows (Cooper 

et al., 2008). Dairy cows also showed an 18.3% increase in blood cortisol levels in 

response to repeated periods of lying deprivation (Fisher et al., 2002). Beef cattle’s 

motivation to lie has been demonstrated from their willingness to lie in different feedlot 
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conditions. A study comparing high and low density feedlot conditions found that beef 

steers do not change the amount of time spent lying even when housed in high density 

feedlots with wet, muddy conditions (Wilson et al., 2005). This study had a very small 

sample size (n=2) and thus needs to be replicated on a larger scale. Nonetheless, this high 

motivation to lie is an indicator that cattle deprived of lying for extended periods on 

transport trucks may have reduced welfare. Cattle in transport trucks have been shown to 

be reluctant to lie down, demonstrated by the observation that cattle will typically not lie 

down in transport trucks until after 24 hours of travel (Knowles et al., 1999). The cattle 

that do lie down have higher levels of blood cortisol than other animals on the truck 

(Knowles et al., 1999). This may have been because the animal’s that lie down are more 

stressed or more fatigued, or may be due to stress caused by the process of lying down in 

a transport truck and possibly being stepped on by other animals. 

 

Calves 

In commercial practices calves are often shipped immediately after weaning to go 

from cow-calf operations to feeder-grower operations. This causes these animals to be 

under the dual stress of weaning and transport. There has been a large amount of research 

in the past two decades on the effect of different preconditioning practices, such as early 

weaning, and different vaccination protocols on the welfare and production of these 

calves (Bach et al., 2004; Arthington et al., 2005; Schwartzkopf-Genswein et al., 2007; 

Arthington et al., 2008). Early weaning generally refers to weaning that occurs when the 

calf is around 70 to 90 days old and a number of studies have been conducted on the 

subject. In typical production practices, calves will not be weaned until they are between 
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180-240 days of age, when they are about to be shipped. Most of the benefits of 

preconditioning seem to come at the time of transport, rather than during preshipment or 

fattening. Preconditioned calves were better able to deal with the stress of transport, 

showing lower heart rates, acute phase protein responses and levels of blood cortisol 

(Arthington et al., 2005; Schwartzkopf-Genswein et al., 2007; Arthington et al., 2008). 

Calves that were preconditioned were also found to have a lower occurrence of infection 

and shedding of E. coli (Bach et al., 2004). 

 

Current Legislation 

Currently Canadian transportation of livestock is regulated by the Health of 

Animals Act (Department of Justice, 1990). These regulations define animals unfit for 

transport by stating that animals that are infirm, ill, injured or fatigued may not be 

transported if further undue suffering cannot be avoided. The Health of Animals Act also 

prohibits overcrowding, but does not define this with any stocking densities (Department 

of Justice, 1990). Instead, Canada has developed recommended codes of practice for 

transportation laid out by the Canadian Agri-Food Research Council. These 

recommendations give values for stocking densities for each weight class of cattle, going 

up to 1,000 kg (CARC, 2001). The recommendations are based on the formula: 

SD=0.01229×BW
0.7403

 and are within the range of the recommendations given by the 

European Union, USA, Australia and New Zealand (AWAC, 1994; SCARM, 2002; AMI, 

2005; CEC, 2005). 

The Health of Animals Act also has regulations regarding the duration of 

transport and the provision of food, water and rest. The Act states that weaned cattle 
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cannot be transported for longer than 48 hours, or 18 hours for calves, without stopping 

to unload for food, water and rest for at least five hours. In the Act calves are defined as 

animals that are too young to subsist on hay and grain alone. The allowable duration of 

travel can increase to 52 hours if the cattle will reach their destination within that time 

(Department of Justice, 1990). These requirements are not well matched with the rest 

requirements for drivers outlined in the Commercial Vehicle Driver Hours of Service 

Regulations (Department of Justice, 1985). These regulations state that drivers must have 

at least ten hours of rest a day, with at least eight of those hours being consecutive. This 

means that either two drivers must be present on the vehicle when transporting livestock, 

or the truck will be stationary with animals on board while the driver takes his mandatory 

rest. 

The European Union is another region that has regulations relating to the duration 

of transport of animals. These state that animals should not be transported for more than 

eight hours and should be rested, watered and fed for one hour before continuing. These 

regulations also state that total journey time should not exceed 31 hours. However, if the 

vehicles are outfitted to be able to provide food, water and adjustable ventilation, then 

animals can be transported for 14 hours, or nine hours for calves, before stopping to rest 

(CEC, 1991; 2005). Canada might be more fairly compared to the USA, which transports 

animals over similar distances. The USA is regulated by the twenty-eight hour law, 

which states that animals cannot be transported for longer than 28 hours without being 

unloaded for feed, water and rest for five hours (Department of Justice USA, 1994). The 

USA also had guidelines in place that state that animals should be rested for 12-24 hours 

after every 36 hours of transport (AMS-USDA, 1997). This recommended duration of 
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rest is in agreement with previous research, which indicates it often takes up to 24 hours 

for animals to fully recover from the stresses of transit (Knowles et al., 1999). A study 

looking at the effects of transit on sheep found that despite being deprived of water for a 

15 hour transit, sheep did not drink water until four and a half hours after being returned 

to their home pen (Cockram et al., 1999). Another study showed that cattle did not drink 

when stopped to rest on the truck for one hour during long-duration transport (Knowles et 

al., 1999). This indicates that the animals were not able to recover from the stress of 

transit in the short time given to them, or continued to experience stress due to remaining 

on the truck during the rest period. More studies are required to determine whether cattle 

take advantage of the feed, water and rest when unloaded at rest stations and whether the 

five hours required in Canada is sufficient rest for cattle transported long distances. 

 

Conclusions and Thesis Objectives 

Recent studies have shown the numerous impacts of transporting cattle long 

distances. Some of the major factors contributing to the reduction of welfare in cattle are 

the deprivation of feed, water and rest. There are great differences between regions in 

recommendations and legislation regarding the maximum journey duration before cattle 

must stop for rest. Due to these differences, the Canadian Food Inspection Agency 

(CFIA) is interested in potentially changing their legislation to rest animals after shorter 

periods of transport.  

More research is needed to assess the behaviour of cattle during mandatory rest 

periods in Canada in order to determine the behavioural priorities of cattle stopping for 

feed, water and rest. Research is also needed to see if the recommended rest period is 
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sufficient to alleviate some of the impact of deprivation during long distance transport or 

if the added stress of loading and unloading instead causes a decrease in animal welfare. 

Finally research is needed to assess whether these welfare concerns affect the production 

of animals once they reach their destination. This will help inform recommendations for 

best practices regarding transporting cattle long-distances. 

The overall objective of this thesis is to assess how well cattle are coping with 

long-distance transportation in Canada. The second chapter will characterize loads that 

are stopping for feed, water and rest during long-duration transportation in Canada in 

order to determine how well the industry is following the current regulations, and how 

well cattle are coping with long-distance transportation. The third chapter will assess the 

behaviour of cattle at a rest station in Thunder Bay, Ontario in order to help understand 

the behavioural priorities of cattle stopping for feed, water and rest, as well as to assess 

what factors affect these priorities. 
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Figure 1.1: The different compartments of a standard livestock transportation trailer used 

in North America.  
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Chapter 2: Characteristics of loads of cattle stopping for feed, water 

and rest during long-duration transportation in Canada 

 

Abstract 

This study is the first comprehensive examination of loads of cattle being 

transported long distances in Canada. I surveyed 129 truckloads stopping for feed, water 

and rest at one of only two rest stations in Thunder Bay, Ontario. I collected information 

about five different issues: truck driver, trailer, trip, animals, and animal handling. My 

results indicate that a majority of the loads stopping for feed, water and rest were feeder 

calves (60.94%) with 21.09% weaned calves and 14.84% market weight cattle. I also 

found that truck drivers stopping for feed, water, and rest in Canada were in transit for on 

average 28.2±5.0 hours before stopping and they rested their animals for 11.2±2.8 hours. 

This indicates that these loads were following the regulations stated in the Health of 

Animals Act for a maximum of 48 hours in transit before stopping for feed, water and 

rest for at least 5 hours. However, there was a large amount of variability around how 

well recommendations, such as stocking density and the use of cattle prods, were 

followed. In order to assess how well cattle are coping with current transportation 

practices further research into how these factors affect the well-being of cattle needs to be 

conducted. 

 

Introduction 

A large proportion of the beef cattle finished in Ontario come from out of 

province, and a majority are transported there from western Canada by road transport. A 
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census conducted by the Ontario Ministry of Agriculture and Food (OMAF) in 2012 

found that there were 321,000 breeding beef animals in Ontario, while over 600,000 

cattle were slaughtered at federally and provincially inspected processing plants within 

the province (Statistics Canada, 2012). This difference between the number of cows and 

number of calves must come from transporting animals into Ontario from other 

provinces. The transportation of livestock within Canada is regulated by the Health of 

Animals Act, which is the enabling Statute of the Health of Animals Regulations 

(Department of Justice, 1990). These regulations cover, among other items, definitions 

for animals that are unfit for transport, facility requirements for loading and unloading, 

specifications for the vehicle/container and requirements for the provision of feed and 

water. These regulations state that weaned cattle cannot be confined on the truck for more 

than 48 hours without being unloaded for feed, water and rest somewhere along the 

journey. The time in transit can be extended to 52 hours if the cattle are expected to reach 

their destination within that time. These regulations also state that the stop for feed, water 

and rest must be at least five hours in duration (Department of Justice, 1990). 

Several aspects of long distance transportation can affect animal welfare. The 

experience of the truck driver can have a large impact on cattle welfare both through their 

skill in driving and handling of the cattle (Grandin, 2007). As loading and unloading have 

been suggested to be the most stressful portion of transportation (Pettiford et al., 2008), 

good handling practices are important. Journey duration can also impact animal welfare 

as journeys of longer duration have been shown to have more injuries and great weight 

loss, or shrink, and can also affect morbidity once the cattle reach their destination 

(Huertas et al., 1996; Cernicchiaro et al., 2012). Another major contributor to animal 
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welfare during transportation is stocking density. High stocking densities have been 

shown to limit the animals’ ability to orient themselves in the preferred manner of either 

parallel or perpendicular to the direction of travel, which can lead to increased losses of 

balance and struggles to maintain footing (Tarrant et al., 1992). This could also contribute 

to the increase in injuries, such as bruises, in cattle transported at high stocking densities 

(Tarrant et al., 1992). 

These welfare concerns raise the question of how well cattle are coping with 

current long-distance transportation practices, including being unloaded, rested and 

loaded at mandatory rest stations. As a first step towards answering this question this 

project was developed in order to characterize loads of cattle that stop for feed, water and 

rest during long-duration transportation in Canada. The specific objective was to 

benchmark our current transportation and rest practices, and provide systematic, science-

based information about beef cattle transportation in Canada. This information is critical 

to assess the extent to which current transportation regulations are being adhered to, and 

how well cattle are coping with these practices. 

 

Experimental Section  

Information Gathered 

All methods used in this study were approved by the Animal Care Committee 

(#12R038) and Research Ethics Board (#12SE009) at University of Guelph. I 

administered a survey in an interview format to 104 truck drivers stopping at one of two 

rest stations in Thunder Bay, Ontario between April 23, 2012 and June 13, 2012 and 

between September 27, 2012 and December 13, 2012. Additionally, in order to collect 
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information on truckloads arriving between June and September, when researchers were 

not present, surveys were left at the rest station for truck drivers to complete. This 

provided an additional 25 surveys for the study. The survey was administered on a 

voluntary basis immediately after unloading of the cattle. My survey was modified from 

the survey created by Gonzalez et al. (2012a) in order to gain information on the 

characteristics of loads of cattle that stopped for feed, water and rest during long duration 

transport from western Canada en route to Ontario and Quebec. This survey was designed 

to collect information about five different areas: truck driver information, trailer 

information, trip information, animal information, and animal handling information. The 

information gathered is summarized in Table 2.1. 

 

Driver Characteristics 

I was interested in the skill level of drivers stopping for feed, water and rest and 

thus gathered the following information: number of years’ experience hauling cattle and 

whether they had taken Certified Livestock Transport (CLT) training, a voluntary 

program that teaches truck drivers about proper livestock handling, loading and 

biosecurity. In order to match the study conducted by Gonzalez et al. (2012a) on 

truckloads of cattle leaving Alberta, driver’s years of experience was split into categories. 

These were drivers that had < 2, 2 to 5, 5 to 10, or > 10 years of experience hauling 

cattle. 
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Trailer Characteristics 

Information about the trailer was gathered to assess the environment in which the 

cattle were transported. I asked drivers about the make and year of the trailer, the number 

of trailer axles, the number of compartments being used in the trailer for the present load, 

and the percentage of the trailer that was covered by weather boards. I scored the 

condition of the bedding at the time of unloading and bedding was scored as none, dry, 

wet or soupy where wet bedding was defined as the bedding being moist and clumping 

together and soupy being defined as the bedding being saturated and dripping liquid. Dry 

bedding was defined as the bedding being loose and neither wet nor soupy. 

 

Trip Characteristics 

The information that was gathered relating to the trip was the point of origin and 

the date and time of departure. The time and date of arrival at, and departure from, the 

rest station were also recorded. I was interested in how well trucks were meeting the 

requirements for time in transit and duration of rest outlined by legislation. To do this, 

using the information gathered, I calculated the distances travelled, both to Thunder Bay 

and to the final destination, time in transit and time spent at the rest station. Distance 

travelled, in kilometres, to the rest station was calculated using Google Maps (Google, 

2012) and the city, town or village nearest to the point of departure. The total distance to 

be travelled was also calculated by finding the distance between the place of origin and 

the city, town or village nearest to the trucker’s reported final destination. The time spent 

in transit was calculated as the difference between the date and time of the start of the trip 

and the date and time that the truck arrived at the rest station, accounting for time zone 
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differences. The time spent at the rest station was calculated as the difference between the 

time and date of arrival at, and departure from, the rest station. 

I recorded the type of property where the cattle were loaded as being from a 

ranch/farm, a feedlot or an auction market. I also gathered information about the location 

and type of property of the final destination. Lastly, weather at unloading was recorded 

using the temperature from a thermometer at the rest station and by scoring the weather 

as clear, cloudy, foggy, raining, snowing or windy. I also used information about the 

route taken provided by the truck driver combined with historical weather data available 

at Weather.org (“Weather.org,” n.d.) to determine the maximum and minimum 

temperatures during the trip. The sum of the maximum and minimum temperatures was 

divided by two in order to obtain a midpoint temperature for the trip. 

 

Animal Characteristics 

I gathered information about the total number of animals that were on the truck as 

well as the number of animals in each compartment. The type of animal was also 

recorded as beef or dairy cattle. The estimated average weight of the animals on the 

truck, as reported by the driver, was recorded. As precise animal weight measures were 

not available for every load, approximate average animal weight was used to categorize 

the animals into weight classes. Weaned calves were defined as animals weighing under 

300 kg, feeder calves were animals between 300 and 550 kg and market weight cattle 

were animals over 550 kg. Animals were also defined as cull cattle when they were over 

550 kg and were defined by the driver as such. The sex of the animals on a load were 

reported as steers, heifers, bulls, cows or mixed. 
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I was interested in how well space allowances on the truck matched those outlined 

in the Canadian Code of Practice (Canadian Agri-Food Research Council, 2001). To 

determine this I calculated space allowances (m
2
/animal) for each compartment of the 

truck by dividing the area of the compartment (González et al., 2012b) by the number of 

animals in that compartment. This was then used to find the percentage of deviation from 

the recommended stocking density for animals of that body weight (González et al., 

2012b) as defined by the Canadian Codes of Practice (Canadian Agri-Food Research 

Council, 2001). The allometric coefficient (space allowance/(body weight)
2/3

) was also 

calculated for each compartment of the truck as this measure allows for comparison 

between animals of different body weights (González et al., 2012b). 

The number of animals that were compromised, down or dead was recorded. 

Compromised is defined by the Canadian Food Inspection Agency’s (CFIA) 

transportation of animals program as an animal with reduced capacity to withstand the 

stress of transportation, due to injury, fatigue, infirmity, poor health, distress, very young 

or old age, impending birth or any other cause (Canadian Food Inspection Agency, 2013). 

Down or non-ambulatory animals are defined in the Health of Animals Act as animals 

that are unable to stand without assistance or to move without being dragged or carried 

(Department of Justice, 1990). Lastly, truck drivers were asked whether or not they had 

observed any of their animals lying down in the truck at any point in the journey. 

 

Animal Handling Characteristics 

Finally, I gathered information on animal handling through live and video 

observations of the unloading and reloading of the animals at the rest station. I recorded 



44 

 

the time at which unloading and reloading started and ended, and scored the number of 

slips and falls and whether the driver carried an electric cattle prod during the handling. 

The time that unloading started was defined as when the first foot of the first animal 

stepped off the truck, and unloading ended when the last foot of the last animal stepped 

off the truck. Reloading started when the first foot of the first animal stepped on the truck 

and ended when the last foot of the last animal stepped fully onto the truck. I was 

interested in the total time it took for drivers to unload and reload their animals. In order 

to calculate the time taken to unload I found the difference between the time that 

unloading started to the time that unloading ended. The total time taken to load was 

determined by calculating the difference between the time that loading started to the time 

that loading ended. 

Video recordings of both unloading and reloading were reviewed to count the 

number of slips and falls of animals on the ramp to the truck and in the holding pen at the 

base of the ramp. Slips were counted when an animal that lost its balance and had one or 

more of its feet slide, but maintained an upright position and no part of the body other 

than the limbs came in contact with the ground. A fall was counted when an animal 

experienced a sudden loss of upright position where part of the body other than the limbs 

came in contact with the ground. I was also interested in the proportion of animals that 

slipped or fell in order to be able to compare between loads of different sizes. This was 

calculated by dividing the number of times animals slipped or fell by the number of 

animals in the load. This was then used to determine if the load was over or under the 

1.0% level deemed acceptable in the American Meat Institute (AMI) transportation audit 

(Grandin & American Meat Institute, 2010). 
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Whether drivers carried an electric cattle prod was scored on a yes/no basis, with 

all drivers who were seen handling animals with a prod in their hand at any point during 

handling scoring a “yes”. 

 

Statistical Analysis 

Descriptive statistics were run on the data using SAS 9.3. 

 

Results and Discussion 

All the results for the continuous variables that were recorded are summarized in 

Table 2.2 and results for categorical variables are summarized in Table 2.3. Table 2.4 

shows results for continuous animal and animal handling characteristics that are 

separated by the weight class of cattle. 

 

Driver characteristics 

In this survey there were 66 different truck drivers who stopped at the rest station 

during the study period. The truck drivers had on average (mean±SD) 18.68±13.97 years 

of experience hauling cattle specifically, with a median of 20.00 years of experience. A 

majority of the drivers (63.64%) had extensive experience hauling cattle (over 10 years) 

as defined by Gonzalez et al. (2012a). The rest of the drivers were split fairly evenly 

between the experience categories: 10.16% had 5 to 10 years of experience, 15.15% of 

drivers had between 2 and 5 years of experience and 10.61% < 2 years. 

Roughly one quarter (24.24% or 16) of the drivers surveyed had taken CLT 

training. This result is close to the 30% of drivers that had received some form of training 
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reported by Thrower (2009) when he surveyed 666 loads of feeder and yearling cattle 

arriving at Ontario feedlots and auction markets. Warren et al. (2010) also reported that a 

minority of truck drivers had received CLT training, but instead were trained on the job 

when she surveyed 1,348 loads of market weight cattle arriving at a processing plant in 

Ontario in 2009. Warren et al. (2010) attributed this result to the fact that a majority of 

drivers surveyed were from Ontario companies, as were a majority of the drivers in my 

survey. While CLT training is available nationwide, it was developed and first launched 

by the Alberta Farm Animal Care Association in Alberta and Saskatchewan in 2007 and 

has the highest participation in those provinces. Gonzalez et al. (2012a) found that the 

policy of most of the transport companies in Alberta was that all drivers must receive 

CLT training. According to Temple Grandin, stockperson attitude and training is most 

often the factor that affects animal welfare (Grandin, 2007), however there is minimal 

research that indicates that driver experience and training affects the welfare of animals 

during transportation. 

 

Trailer characteristics 

A majority (93.51%) of the trailers in this study had three rear axles (tri-axle) with 

the remaining 4.69% of trailers having two rear axles (tandem). Tandem trailers have 

shorter back and doghouse compartments and therefore can fit fewer animals in these 

compartments. The number of compartments that were used ranged from four to six 

compartments and varied based on the animal weight class and trailer type. Loads of 

weaned calves always used six compartments, in both tandem and tri-axle trailers, as 

these animals were small enough to be able to split the nose compartment into top and 
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bottom decks. Feeder weight animals in tri-axle trailers had the greatest variation in the 

number of compartments used with 12.5% of loads using four compartments, 66.67% 

with five compartments and 20.83% with six compartments. This variation is likely due 

to the variation in size and weight of these animals and whether they were too tall for the 

low ceilings in the nose and doghouse compartments. All loads of feeder cattle in tandem 

trailers had five compartments. Loads of slaughter weight animals were only observed in 

tri-axle trailers and 57.89% used four compartments and 42.11% used five compartments. 

The use of the doghouse as a fifth compartment depended on the number of animals that 

needed to be transported, and whether the animals were short enough to fit in the 

compartment. A majority of trucks surveyed used no weather boards (90%) with the 

remaining 10% of trailers having between 4 and 25% of the vehicle covered. As expected 

all the trucks that utilized boards were seen during the months of November and 

December when the coldest temperatures were recorded. 

All the trucks in this study were bedded with straw, which is in keeping with the 

Health of Animals Regulations, which state that all vehicles used to transport animals 

should be ‘littered with straw, wood shavings, or other bedding material’ (Department of 

Justice, 1990). These results are also similar to those found in a study that surveyed 666 

loads of feeder and yearling cattle transported to auction markets and feedlots in Ontario, 

which found that over 99% of loads were bedded (Thrower, 2009). However, these 

results differ from those found by Gonzalez et al. (2012a) when they surveyed 6,152 

truckloads of cattle leaving the province of Alberta, a majority (89.0%) of which were 

destined for the United States. That study found that only 22.7% of loads travelling out of 

Alberta used bedding. This difference in the proportion of loads that had bedding may be 
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due to the different weight classes of cattle that were seen in this study. In their study, 

Gonzalez et al. (2012a) reported that a higher proportion of loads carrying feeders and 

weaned calves were bedded, compared to slaughter weight cattle, which they explained 

as being due to differences in perceived animal fragility. That study also saw a higher 

proportion of slaughter weight cattle than was seen in my study (82.2% vs. 14.8%), 

however all loads of slaughter weight cattle in my study were bedded. As Gonzalez et al. 

(2012a) found that bedding was used in 97.5% of loads from companies that provided 

bedding for free, it is also possible that differences in bedding usage between my study 

and that of Gonzalez et al. is due to different company policy on bedding fees. Bedding 

was reported as being wet 50.86% and dry 48.28% of the time. Only 1 load of cattle 

(0.86%) had soupy bedding. As expected, a higher proportion of truckloads (83.3%) with 

wet bedding was seen when the weather at unloading was recorded as being rainy. 

Weather conditions during the trip were not recorded, but may account for instances of 

wet bedding when the weather was clear at unloading. This may suggest that loads should 

be bedded deeper when rain is forecast during the trip in order to maintain dry bedding. 

 

Trip characteristics 

A majority of loads (57.0%) stopping for feed, water and rest originated in 

Saskatchewan, followed by Alberta (32.8%) and Manitoba (10.2%). There were 88.3% of 

loads destined for Ontario, with 11.7% heading to Quebec. 

Farm and feedlot were combined in the dataset as the truck drivers were not 

always able to distinguish between the two types. I found that 75.8% of cattle came 

directly from a farm or feedlot, while 24.2% of cattle came from an auction market. 
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However, this differed by season, as a higher proportion of cattle originated from auction 

markets in the fall months than in the spring (45.5% vs. 8.70%). Fall was defined by the 

autumnal equinox to the winter solstice (September 22 to December 21) and spring was 

defined by the spring equinox to the summer solstice (March 20 to June 21). This may be 

attributed to the fact that a majority (75.0%) of weaned calves originated from auction 

markets and weaned calves were only observed being transported in the fall months. 

Cattle were destined for farms or feedlots for 75.76% of loads, and for slaughter in 

19.42% of loads, while the remaining 7.76% were heading to other destinations, such as 

quarantine or auction markets. 

On average, loads observed in this study stopped close to the midway point 

(distance) between the point of origin and their final destination. The average (mean±SD) 

distance travelled until they stopped in Thunder Bay was 1566±306 km with a median of 

1639 km. The average total distance to be travelled to reach the destination was 

3069±333 km with a median of 3833 km. Market weight cattle were being transported 

significantly shorter distances to the rest station with an average of 1156±330 km 

(P<0.001) when compared to either feeder (1643±222 km) or weaned calves (1625±266 

km). Market weight cattle were also transported significantly shorter distances to their 

final destination with an average of 2609±338 km (P<0.001) when compared to either 

feeder (3166±248 km) or weaned calves (3110±297 km). One possible explanation could 

be that producers are more concerned about the effects of long-distance transportation on 

shrink and meat quality when cattle are going directly to slaughter. They may believe that 

cattle heading to feedlots will have adequate time to recover from this stress without a 

significant economic cost. This may cause the producer to choose processing plants 
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closer to the point of origin. Another explanation could be that there is a higher 

proportion of feedlots closer to Thunder Bay, than backgrounders or cow calf operations. 

This difference could also be due to the small sample size of market weight loads, with a 

majority of them originating from near one of three towns in Manitoba and 

Saskatchewan. 

The average duration of the trip to Thunder Bay from the point of origin was 

28.2±5.0 hours with a maximum of 44.1 and a minimum of 11.0 hours. This indicates 

that all the trucks surveyed in this study were well below the maximum of 48 hours in 

transit when they stopped at the rest station (Department of Justice, 1990). With trucks 

stopping, on average, around the midway point in their journey, it is expected that none 

of the trucks that were surveyed would exceed 48 hours for the second half on the 

journey. The load that came closest to the maximum time allowed originated in Alberta 

and stopped to pick up cattle at four separate locations. This practice was relatively 

uncommon as only 7.75% (10 loads) of the observed loads picked up cattle from multiple 

locations, and a majority of those (8 loads) picked up cattle from only two different 

locations. The load with the shortest transport time originated in Manitoba and stopped at 

the rest station in order to make truck repairs. In support of my findings, Warren et al. 

(2010) found that out of 1348 trucks surveyed at cattle a processing plant in Ontario, only 

2 loads (0.15%) had been in transit for over 48 hours. As my study found that slaughter 

weight cattle were transported shorter distances, the proportion of loads that exceeded the 

maximum time in transit may be greater in cattle destined for feedlots. This is supported 

in findings by Thrower (2009) when looking at feeder cattle arriving at auction markets 

and feedlots in Ontario that 10 out of 54 trucks (18.5%) that had been in transit for over 
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52 hours did not stop for feed, water and rest. This suggests that there are trucks that do 

not stop at the rest station, and therefore did not participate in my survey. 

In my study, every load that stopped for feed, water and rest exceeded the five 

hour requirement for the duration of the stay. The average duration of the stay at the rest 

station was 11.2±2.8 hours with a minimum of 5.0 and a maximum of 16.8 hours, with 

the exception of one truck that stayed for 21.9 hours due to a mechanical issue. On 

average the loads in this study stayed at the rest station for over 11 hours, which is more 

than double what the animal transport legislation requires and similar to the average of 12 

hours reported by Warren et al. (2010) and 13 hours reported by Thrower (2009). These 

values show that the truck drivers that stopped at the rest station were exceeding the 

minimum time regulations set out by the Health of Animals Act (Department of Justice, 

1990). This is likely due to the regulated rest periods for drivers of transport vehicles, 

which state that drivers must rest for a minimum of ten hours per day, with at least eight 

hours being consecutive (Department of Justice, 1985). 

 

Animal characteristics 

All loads of cattle surveyed in my study were carrying beef animals. A majority 

of the loads were feeders (60.94%) with 21.09% weaned calves and 14.84% market 

weight. A small number of loads 2.34% (3 loads) had both weaned and feeder weight 

cattle. There was only one load of cull cows surveyed (0.78%). The majority of loads 

were steers (81.25%) with 13.28% of loads heifers and 4.69% of loads with both heifers 

and steers. The number of animals on the truck ranged from 79 to 118 for weaned calves, 

48 to 96 for feeder weight cattle and 39 to 48 for slaughter weight cattle. When asked 
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whether any of their animals lay down during the trip 84.00% of drivers reported yes, at 

least some animals had laid down although I did not try to quantify this any further. 

Drivers were able to observe their animals lying down when they stopped during the trip 

and checked on their animals. 

Due to the small number of loads in tandem trailers surveyed in this study, space 

allowance was only calculated for tri-axle trailers. Space allowance results are 

summarized in Table 2.5 and these varied by cattle weight class and truck compartment 

as shown in Table 2.6. Cattle in the nose and doghouse compartments typically had more 

space than was recommended with the top deck of the nose on average being 59% 

understocked, the bottom deck of the nose being 46% understocked, and the doghouse 

being 26% understocked relative to the Canadian Code of Practice (Canadian Agri-Food 

Research Council, 2001). The back, belly and deck compartments were typically closer to 

the recommended space allowance with the back compartment on average being 5.4% 

understocked, the belly being 7.2% overstocked and the deck being 6.2% overstocked. 

These results are consistent with those reported by Gonzalez et al. (2012b). When I 

discussed the understocking of the nose and doghouse compartments with truck drivers 

they explained that due to the smaller size and different shape of these compartments 

adding another animal would cause them to be too crowded, even if on paper they would 

be at the ideal stocking density. This suggests that recommendations may need to be 

reassessed to better reflect the usable space in these compartments. These results may be 

concerning as a majority (80.2%) of the cattle were transported in the back, belly and 

deck compartments, and were thus more likely to be exposed to overcrowded conditions. 
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Market weight cattle had the highest values for space allowance compared to 

weaned and feeder cattle, which is also supported by values reported by Gonzalez et al. 

(2012b). This was explained by Gonzalez et al. (2012b) as being the result of limitations 

on the amount of weight allowable per axle by Ministry of Transportation regulations. 

With larger animals there is more weight per square meter and with slaughter weight 

cattle, the number of animals that can be loaded is more often limited by weight 

regulations than by stocking density. Therefore, market weight cattle are often loaded 

with a higher space allowance (less crowded) than smaller cattle. 

Stocking density is important for animal welfare as it has been shown that 

transporting cattle at densities exceeding the values recommended in the Canadian Code 

of Practice (Canadian Agri-Food Research Council, 2001) can lead to significantly 

increased levels of bruising and muscle damage (Tarrant et al., 1992). This was suggested 

by Tarrant et al. (1992) to be due to the fact that significantly more animals fall down at 

higher stocking densities and also that animals that fall or lie down during the journey 

may not be able to get back up and may be trampled. 

During my study there were no loads surveyed where an animal was dead upon 

arrival. There was 0.78% of loads (1 load) having an animal that was down, and 2.33% of 

loads had an animal that was compromised (3 loads). Overall, there were three animals 

(0.034%) that were lame at unloading and one animal (0.011%) that was down on the 

trailer, for a total of four (0.045%) compromised animals. Compromised animals 

observed in this study were unloaded and kept in a separate pen for the duration of the 

stay. When it was time to reload they were assessed for fitness for transport and in all 

cases were left at the rest station and later euthanized. Having animals on the truck that 
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are compromised, down or dead is an obvious indicator of poor transportation practice. 

The AMI transportation audit is a program developed by Temple Grandin in order to 

assess the welfare of animals, including cattle, arriving at processing plants in the United 

States. This audit uses a level of 1.9% of cattle on the truck being compromised or down 

as acceptable (Grandin & American Meat Institute, 2010). Every load was within 

acceptable limits outlined by the AMI transportation audit (Grandin & American Meat 

Institute, 2010). All the cases of compromised animals in this survey were due to 

lameness. The proportion of compromised animals seen in this study were either similar 

to, or lower than, those seen in other studies. The percentage of lame animals was similar 

to the 0.022% reported by Gonzalez et al. (2012a) and the 0.065% reported by Thrower 

(2009). Warren et al. (2010) reported considerably higher lameness of 0.158%. One 

possible reason for this high proportion of lameness could be that the researchers used a 

more sensitive definition for lameness. However, lameness was not operationally defined 

in this paper and so this could not be determined to be the cause. Another explanation 

could be that lameness is a greater issue in market weight cattle arriving at processing 

plants than in the feeder and weaned calves that were predominantly observed in my 

study. The percentage of animals that were down, or needing assistance was similar in 

my study (0.011%) to the 0.002-0.025% reported by the other studies (Thrower, 2009; 

Warren et al., 2010; González et al., 2012a). No dead animals were seen in this study, but 

this may be due to the present sample size of 8,894 animals when compared to the other 

studies that have looked at this variable, which have found 0.008-0.015% of animals dead 

had sample sizes of 19,977-290,362 animals (Thrower, 2009; Warren et al., 2010; 

González et al., 2012a). 
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When characteristics of loads with compromised or down animals were examined 

I found that all the loads arrived at the rest station in the month of October. This might 

indicate that season plays a role on the probability of an animal becoming compromised 

or down during transport and could be an area for future research. The single load with an 

animal down in the trailer had mixed steers and heifers within the belly compartment, 

where the animal was down. This may have caused problems due to differences in size 

between steers and heifers, although I did not quantify this directly. The mixing of sexes 

may have caused increased activity within the compartment leading to one of the animals 

getting injured. However, Yeh et al. (1978) did not find any increase in bruising when 

mixing sexes of cattle on a transport truck. It was noted by both the researcher and the 

rest station manager that the compartment had a couple of animals, including the one that 

was down, that were noticeably smaller than the rest. Variability in the size of animals 

within compartments was not measured in this study, but could be a contributing factor in 

incidence of compromised or down animals. One of the loads with a compromised animal 

due to lameness had the longest time in transit (44 h). As studies have shown that injuries 

increase with journeys of longer duration (Minka & Ayo, 2007; Huertas et al., 2010) it is 

possible that the long time in transit was a contributing factor to the lameness seen in this 

load. The other loads with compromised animals had no measured unique characteristics 

that in any way seemed to set them apart from other loads. 

 

Animal Handling characteristics 

In this study, it took on average 16.43±5.81 minutes to unload and 15.70±5.45 

minutes to load cattle. The time taken to unload was greater than the 8.4 minutes taken to 
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unload cattle in Europe reported by Villarroel et al. (2001). The reason for this difference 

could be due to fact that the average number of animals on the trucks in Europe was 

lower (16 vs. 69) than seen in my study and a majority of the trucks were small two-axle 

vehicles designed to carry eight animals and had fewer compartments than the trailers 

used in this study (Villarroel et al., 2001). Conversely, the time taken to unload in my 

study was less than the 30 minutes reported by Gonzalez et al. (2012a), possibly due to 

differences in facility design, as Gonzalez et al. had unloading times from various 

facilities, handling techniques, or differences in speed in market weight animals observed 

in their study, compared to predominantly feeder weight animals observed in my study. 

The time to load in my study was similar to the 20 minutes reported by Gonzalez et al. 

(2012a) and 16.8 minutes reported by Villarroel et al. (2001) indicating that the 

differences in numbers and weight of cattle may have less of an impact on loading times, 

compared to unloading times. Loading and unloading can be the most stressful period 

during transportation (Pettiford et al., 2008). It could then be argued that a faster loading 

and unloading time could be beneficial to the animals as it reduces the time spent being 

handled. Conversely, it could indicate that the cattle are rushing off of, or onto, the truck 

in order to escape a negative environment or handling stimuli, which I attempted to 

control for by assessing the number of slips and falls. My study does not indicate that the 

truck is a negative environment for the cattle as the time to load was less than the time to 

unload, indicating that the cattle are returning to the trailer easily. The cattle may be 

rushing to escape negative handling stimuli, which overcome the possibly aversive truck 

environment. One issue with using the entire duration of loading and unloading as a 

measure is that it includes time that the driver spends opening and closing compartments, 
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moving bedding, counting animals (in some cases recounting animals), etc. This means 

the actual animal handling time is likely less than what I recorded. 

In this study an average of 0.74% of cattle slipped in each load during unloading 

and 0.16% fell with a maximum of 8.77% and 3.51% respectively. More cattle slipped 

and fell during loading with an average of 2.26% of cattle in each load slipping during 

loading and 0.44% falling, with maximums of 22.0% and 5.08% respectively. Under the 

AMI transportation audit program the number of cattle that fall during unloading must be 

less than 1.0% in order to be deemed acceptable (Grandin & American Meat Institute, 

2010). When the AMI cut off of 1% of animals falling during unloading was used 89.0% 

of loads were deemed acceptable. Slips and falls during loading and unloading can be an 

indicator of improper facilities or handling techniques as cattle may be rushing to avoid a 

negative stimulus or may not have proper footing (Grandin, 2007) . In order to further 

assess the behaviour and welfare of cattle during loading and unloading the speed of 

cattle movement, or number of balks could also be assessed. 

Truck drivers were seen holding a cattle prod during either loading or unloading 

in 93.14% of loads, but it was not possible to record whether the prod was used as the 

handlers sometimes touch the cattle with the prod, without applying any shock. Huertas 

et al. (2010) found that the use of devices that force cattle to move, such as a cattle prod, 

during loading or unloading en route to processing plants increased the level of bruising 

seen in the carcasses. Even if the prod was not used it has been suggested when an 

electric prod is not their primary driving tool worker attitude improves and they are less 

likely to yell at or hit animals (Grandin, 2007). Some drivers stated they felt the need to 
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carry a cattle prod during loading to ensure their personal safety, which may suggest that 

there is a need for more training on other, more welfare-friendly, driving tools. 

A major limitation of the present sample is that only trucks that stopped for feed, 

water and rest at the studied rest station were surveyed and thus, the results are biased 

towards drivers and companies that are more compliant with the regulations and also do 

not include the drivers that choose to stop at the other rest station in Thunder Bay, which 

may have a different demographic. In order to assess how well all cattle being transported 

long-distances in Canada are coping, further studies that include loads from the other rest 

station in Thunder Bay, as well as loads that do not stop for feed, water and rest need to 

be conducted. 

 

Conclusions  

This study is the first comprehensive examination of loads of commercial cattle 

being transported long distance in Canada. My results found that a majority of the loads 

stopping for feed, water and rest were feeder calves (60.94%) with 21.09% weaned 

calves and 14.84% market weight cattle. The results from my study also indicate that 

truck drivers stopping for feed, water, and rest in Canada are in transit for on average 

28.2±5.0 hours before stopping and they rest their animals for 11.2±2.8 hours. This 

indicates that these loads are following the regulations stated in the Health of Animals 

Act. However, there is a large amount of variability around how well recommendations, 

such as stocking density and the use of cattle prods, are followed. In order to assess how 

well cattle are coping with current transportation practices further research into how these 

factors affect the well-being of the cattle needs to be conducted. Further research should 
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also be conducted to determine how many loads fail to stop for feed, water and rest and 

how this affects the welfare of the cattle.  
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Table 2.1 Information that was collected through administering a survey to truck drivers and observing the unloading and reloading of 

cattle from trucks stopped for feed, water and rest in Thunder Bay, ON. 

 

Driver Trailer Trip Animal Animal Handling 

Sex No. axles Origin type Space allowance Time to unload 

Years of experience No. compartments Destination type No. animals on load Time to load 

CLT training (Y/N) Bedding condition Distance travelled to TB Type Slips unload 

 Weather boards Total distance travelled Weight class Falls unload 

  Time in transit to TB Sex Slips load 

  Time at rest station No. suspect Falls load 

  Weather at unloading No. down Carry cattle prod (Y/N) 

  Weather during trip No. dead  

   Lying down in truck 
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Table 2.2 Continuous characteristics collected for loads of cattle stopping for feed, water and rest in Thunder Bay, ON. 

Variable Min. Q1 Median Q3 Max. Mean SD N 

Years of experience 0.00 5.00 20.00 30.00 48.00 18.68 13.97 66 

Distance travelled to TB (km) 823.00 1395.00 1639.00 1768.00 2167.00 1566.40 306.30 129 

Total distance travelled (km) 2262.00 2898.00 3111.00 3269.00 3833.00 3069.30 333.06 126 

Time in transit to TB (h:mm:ss) 11:00:00 25:30:00 28:41:00 30:45:00 44:00:00 28:11:52 4:56:35 102 

Time spent at rest station (h:mm:ss) 5:00:00 9:21:00 11:18:30 12:53:30 21:55:00 11:13:43 2:45:13 96 

Temperature at unloading (°C) -12.00 4.00 10.50 19.00 28.00 10.53 9.89 122 

No. animals on truck 39.00 54.00 62.00 82.00 118.00 68.95 21.59 129 

No. suspect (head/load) 0 0 0 0 1.00 0.023 0.15 129 

No. down 0 0 0 0 1.00 0.0078 0.088 129 

No. dead 0 0 0 0 0 0 0 129 

Time taken to unload (h:mm:ss) 0:06:12 0:13:10 0:14:50 0:18:33 0:37:41 0:16:26 0:05:48 89 

Time taken to load (h:mm:ss) 0:07:19 0:12:23 0:14:45 0:18:05 0:37:50 0:15:42 0:05:27 99 

Slips unload (slips/animal/load) 0 0 0 0.014 0.088 0.0095 0.016 89 

Slips load 0 0 0.016 0.031 0.22 0.023 0.034 96 

Falls unload (falls/animal/load) 0 0 0 0 0.035 0.0021 0.0061 89 

Falls load 0 0 0 0 0.051 0.0054 0.011 96 
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Table 2.3 Categorical characteristics collected for loads of cattle stopping for feed, water and rest in Thunder Bay, ON. 

Variable N Category Frequency Proportion 

Driver sex 66 Male 64 0.97 

 

 

 Female 2 0.030 

Driver experience 66 <2 7 0.11 

  2-5 10 0.15 

  6-10 7 0.11 

 

 

 >10 42 0.64 

CLT training 66 Yes 16 0.24 

 

 

 No 50 0.76 

Trailer axles 128 Tri 122 0.95 

 

 

 Tandem 6 0.047 

No. compartments 128 4 25 0.20 

  5 57 0.45 

 

 

 6 46 0.36 

Weather boards (strips) 121 0 109 0.90 

  1 2 0.017 

  5 7 0.058 

 

 

 6 3 0.025 

Bedding condition 116 Dry 56 0.48 

  Wet 59 0.51 

 

 

 Soupy 1 0.0086 

Origin province 128 Alberta 42 0.33 
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  Saskatchewan 73 0.57 

 

 

 Manitoba 13 0.10 

Destination province 128 Ontario 113 0.88 

 

 

 Quebec 15 0.12 

Origin type 99 Farm 75 0.76 

 

 

 Salesbarn 24 0.24 

Destination type 103 Farm 75 0.73 

  Slaughter 20 0.19 

 

 

 Other 8 0.078 

Weather at unloading 123 Clear 58 0.47 

  Cloudy 49 0.40 

  Foggy 1 0.0081 

  Rain 13 0.11 

 

 

 Windy 2 0.016 

Weight class 128 Weaned 27 0.21 

  Feeder 78 0.61 

  Slaughter 19 0.15 

  Cull 1 0.0078 

 

 

 Mixed 3 0.023 

Animal sex 128 Steer 104 0.81 

  Heifer 17 0.13 

  Cow 1 0.0078 

 

 

 Mixed 6 0.047 
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Lying down in truck 125 Yes 105 0.84 

 

 

 No 20 0.16 

Falls unloading 89 Acceptable (≤0.01) 79 0.89 

 

 

 Unacceptable (>0.01) 

 

10 0.11 

Prod carried 102 Yes 95 0.93 

  No 7 0.069 
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Table 2.4 Continuous characteristics by weight class of loads stopping for feed, water and rest in Thunder Bay, ON. 

Weight Class Variable Min. Q1 Median Q3 Max. Mean SD N 

Weaned No. animals on load 79.00 94.00 98.00 111.00 118.00 100.74 10.01 27 

 No. suspect (head/load) 0 0 0 0 1.00 0.037 0.19 27 

 No. down 0 0 0 0 1.00 0.037 0.19 27 

 No. dead 0 0 0 0 0 0 0 27 

 Time taken to unload (h:mm:ss) 0:11:23 0:14:21 0:18:34 0:23:39 0:32:47 0:19:20 0:06:18 21 

 Time taken to load (h:mm:ss) 0:12:51 0:13:48 0:17:54 0:23:04 0:30:18 0:18:49 0:05:01 26 

 Slips unload (slips/animal/load) 0 0 0 0.011 0.046 0.0089 0.013 21 

 Slips load 0 0 0.014 0.025 0.15 0.020 0.031 24 

 Falls unload (falls/animal/load) 0 0 0 0 0.011 0.00094 0.0030 21 

 Falls load 0 0 0 0 0.032 0.0044 0.0097 24 

          

Feeder No. animals on load 48.00 56.00 61.00 72.00 96.00 64.08 11.14 78 

 No. suspect (head/load) 0 0 0 0 1.00 0.013 0.11 78 

 No. down 0 0 0 0 0 0 0 78 

 No. dead 0 0 0 0 0 0 0 78 

 Time taken to unload (h:mm:ss) 0:06:12 0:13:11 0:14:44 0:17:03 0:37:41 0:15:36 0:05:15 57 

 Time taken to load (h:mm:ss) 0:07:19 0:11:10 0:13:31 0:16:01 0:37:50 0:14:20 0:05:11 61 

 Slips unload (slips/animal/load) 0 0 0 0.015 0.088 0.0095 0.017 57 

 Slips load 0 0 0.017 0.036 0.22 0.026 0.036 60 

 Falls unload (falls/animal/load) 0 0 0 0 0.035 0.0021 0.0063 57 

 Falls load 0 0 0 0.015 0.051 0.0066 0.012 60 

          

Slaughter Weight No. animals on load 39.00 39.00 39.00 42.00 48.00 40.58 2.39 19 

 No. suspect (head/load) 0 0 0 0 0 0 0 19 

 No. down 0 0 0 0 0 0 0 19 

 No. dead 0 0 0 0 0 0 0 19 

 Time taken to unload (h:mm:ss) 0:09:18 0:10:31 0:12:10 0:14:17 0:15:04 0:12:10 0:02:00 7 

 Time taken to load (h:mm:ss) 0:08:22 0:09:05 0:14:05 0:20:58 0:21:30 0:14:05 0:05:34 7 
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 Slips unload (slips/animal/load) 0 0 0 0.023 0.063 0.012 0.024 7 

 Slips load 0 0 0 0.00 0.10 0.015 0.039 7 

 Falls unload (falls/animal/load) 0 0 0 0.021 0.023 0.0063 0.011 7 

 Falls load 

 

0 0 0 0 0.021 0.0030 0.0079 7 
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Table 2.5 Space allowances for cattle on tri-axle trailers that were unloaded at feed, water and rest stations in Thunder, Bay ON. 

Variable Compartment Min. Q1 Median Q3 Max. Mean SD N 

SA
1
 (m

2
/head) Back 0.60 0.84 1.06 1.27 1.81 1.07 0.28 116 

 Belly 0.56 0.79 0.93 1.16 1.64 1.00 0.27 114 

 Deck 0.59 0.79 0.94 1.16 1.64 1.01 0.26 111 

 Nose bottom 0.91 1.17 1.36 1.63 2.72 1.58 0.53 112 

 Nose top 0.91 1.02 1.36 1.63 1.63 1.30 0.25 40 

 Doghouse 

 

0.69 0.81 1.08 1.62 2.42 1.26 0.50 94 

DRSA
2
 Back -0.45 -0.044 0.021 0.075 0.19 0.0012 0.11 113 

 Belly -0.20 0.037 0.086 0.11 0.23 0.075 0.066 111 

 Deck -0.20 0.035 0.079 0.11 0.21 0.065 0.068 108 

 Nose bottom -1.13 -0.69 -0.44 -0.32 0.043 -0.47 0.26 109 

 Nose top -1.39 -0.76 -0.611 -0.44 -0.14 -0.60 0.23 38 

 Doghouse 

 

-1.16 -0.33 -0.18 -0.036 0.16 -0.23 0.26 90 

AC
3
 Back 0.015 0.018 0.019 0.020 0.027 0.019 0.0021 113 

 Belly 0.014 0.017 0.018 0.018 0.022 0.018 0.0014 111 

 Deck 0.015 0.017 0.018 0.018 0.022 0.018 0.0014 108 

 Nose bottom 0.018 0.025 0.027 0.033 0.040 0.028 0.0050 109 

 Nose top 0.021 0.026 0.030 0.033 0.044 0.030 0.0044 38 

 Doghouse 0.016 0.019 0.022 0.026 0.042 0.023 0.0053 90 

 

                                                 

 

1
 Space allowance 

2
 Deviation from recommended space allowance ((recommended-observed)/recommended) 

3
 Allometric coefficient (space allowance/(body weight)

2/3
) 
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Table 2.6 Space allowances for cattle on tri-axle trailers that were unloaded at feed, water and rest stations in Thunder, Bay ON by 

weight class. 

Variable Weight Class Compartment Min. Q1 Median Q3 Max. Mean SD N 

SA
1
 Weaned Back 0.60 0.67 0.74 0.79 0.97 0.75 0.090 29 

  Belly 0.56 0.63 0.70 0.73 0.82 0.69 0.069 27 

  Deck 0.59 0.63 0.70 0.76 0.83 0.70 0.066 26 

  Nose bottom 0.91 1.02 1.17 1.36 1.63 1.15 0.19 27 

  Nose top 0.91 1.02 1.17 1.36 1.63 1.20 0.22 27 

  Doghouse 

 

0.69 0.75 0.81 0.81 1.08 0.80 0.10 27 

 Feeder Back 0.79 0.97 1.06 1.15 1.41 1.08 0.15 67 

  Belly 0.73 0.89 1.04 1.09 1.23 0.99 0.13 67 

  Deck 0.76 0.89 1.04 1.09 1.23 1.00 0.12 65 

  Nose bottom 0.91 1.36 1.63 1.63 2.04 1.50 0.29 64 

  Nose top 1.02 1.36 1.63 1.63 1.63 1.51 0.20 12 

  Doghouse 

 

0.81 1.08 1.38 1.62 2.42 1.35 0.38 58 

 Slaughter Weight Back 1.27 1.41 1.58 1.58 1.81 1.53 0.15 19 

  Belly 1.31 1.41 1.41 1.51 1.64 1.46 0.11 19 

  Deck 1.31 1.41 1.41 1.51 1.64 1.46 0.96 19 

  Nose bottom 1.63 2.04 2.72 2.72 2.72 2.52 0.36 19 

  Nose top - - - - - - - - 

  Doghouse 1.94 1.92 2.43 2.43 2.43 2.24 0.25 8 

  

 

         

                                                 

 

1
 Space allowance 
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DRSA
2
 Weaned Back -0.33 0.0014 0.057 0.076 0.19 0.019 0.12 29 

  Belly -0.020 0.045 0.099 0.14 0.23 0.085 0.081 27 

  Deck -0.20 0.041 0.089 0.12 0.16 0.067 0.090 26 

  Nose bottom -1.00 -0.64 -0.45 -0.40 -0.14 -0.52 0.20 28 

  Nose top -1.39 -0.68 -0.53 -0.41 -0.14 -0.58 0.26 26 

  Doghouse 

 

-0.58 -0.078 0.0014 0.041 0.10 -0.049 0.15 27 

 Feeder Back -0.45 -0.051 0.014 0.059 0.15 -0.0068 0.10 65 

  Belly -0.051 0.043 0.084 0.11 0.21 0.080 0.057 65 

  Deck -0.072 0.041 0.073 0.10 0.21 0.070 0.057 63 

  Nose bottom -1.13 -0.58 -0.36 -0.16 0.043 -0.40 0.27 62 

  Nose top -0.79 -0.77 -0.75 -0.58 -0.20 -0.66 0.18 12 

  Doghouse 

 

-1.16 -0.37 -0.22 -0.15 0.16 -0.28 0.26 55 

 Slaughter Weight Back -0.24 -0.0050 0.0045 0.085 0.11 0.0016 0.097 19 

  Belly -0.037 -0.032 0.039 0.11 0.17 0.044 0.066 19 

  Deck -0.079 -0.032 0.080 0.11 0.12 0.044 0.66 19 

  Nose bottom -0.91 -0.73 -0.73 -0.40 -0.25 -0.64 0.18 19 

  Nose top - - - - - - - - 

  Doghouse -0.86 -0.57 -0.52 -0.33 -0.29 -0.50 0.19 8 

           

AC
3
 Weaned Back 0.015 0.017 0.018 0.019 0.024 0.018 0.0022 29 

  Belly 0.014 0.016 0.017 0.018 0.022 0.017 0.0015 27 

  Deck 0.016 0.016 0.017 0.018 0.022 0.017 0.0016 26 

  Nose bottom 0.021 0.026 0.027 0.031 0.037 0.028 0.0037 28 

                                                 

 

2
 Deviation from recommended space allowance ((recommended-observed)/recommended) 

3
 Allometric coefficient (space allowance/(body weight)

2/3
) 
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  Nose top 0.021 0.026 0.028 0.031 0.044 0.029 0.0047 26 

  Doghouse 

 

0.017 0.018 0.019 0.020 0.029 0.019 0.0027 27 

 Feeder Back 0.016 0.018 0.019 0.020 0.027 0.019 0.0019 65 

  Belly 0.015 0.017 0.018 0.018 0.020 0.018 0.0011 65 

  Deck 0.015 0.017 0.018 0.019 0.020 0.018 0.0011 63 

  Nose bottom 0.018 0.022 0.026 0.030 0.040 0.027 0.0051 62 

  Nose top 0.022 0.030 0.033 0.033 0.034 0.031 0.0034 12 

  Doghouse 

 

0.016 0.022 0.023 0.027 0.042 0.025 0.0050 55 

 Slaughter Weight Back 0.017 0.018 0.020 0.020 0.025 0.020 0.0019 19 

  Belly 0.017 0.018 0.019 0.020 0.021 0.019 0.0013 19 

  Deck 0.018 0.018 0.018 0.020 0.021 0.019 0.0013 19 

  Nose bottom 0.024 0.028 0.034 0.034 0.038 0.033 0.0037 19 

  Nose top - - - - - - - - 

  Doghouse 0.026 

 

0.026 0.030 0.031 0.036 0.030 0.0036 8 
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Chapter 3: The behaviour of cattle unloaded for feed, water 

and rest during long-distance transportation in Canada 

 

Abstract 

The objective of my study was to examine the behaviour of cattle being 

rested during long-distance transport as a first step to evaluating how well cattle 

are coping with the stress of transit. A total of 87 pens of cattle, from 53 different 

trucks, were observed at a commercial rest stop facility. Truck drivers were 

surveyed about their loads. During unloading and loading the number of times 

animals slipped or fell was recorded. Behaviour was recorded every 5 min for the 

first 5 h after unloading, using instantaneous sampling to document the number of 

cattle lying and standing at the feeder or water trough. Mixed linear regression 

models were used to test for associations between different behaviours and 

possible explanatory variables with load as a random effect. The probability of an 

animal being observed performing a given behaviour was the outcome. Lying 

behaviour was significantly associated with time of arrival and section of the truck. 

Cattle that arrived in the afternoon had higher odds of lying (P=0.020) while pens 

containing the entire truckload had lower odds of lying (P=0.001). Feeding 

behaviour was significantly associated with weight class (P=0.044), section of the 

truck (P=0.017), number of animals in the pen (P=0.044) and an interaction was 

observed between temperature and origin type (P=0.011). Drinking behaviour was 

significantly associated with time of arrival (P=0.003), temperature (P=0.050), the 

quadratic of the proportion of animals that slipped during unloading (P<0.001) and 
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an interaction between section of the truck and time in transit (P=0.019). Overall, 

these results show little association between trip characteristics and behaviour for 

the range in this study. Most differences in behaviour were associated with how 

the cattle were grouped together in the pen. 

 

Introduction 

Cattle in Canada are frequently transported long distances across the 

country. This practice raises some welfare concerns as the cattle experience the 

stress of being handled and transported, as well as long periods of feed, water and 

lying deprivation. Loading and unloading have been found to be the most stressful 

portions of transportation in cattle as indicated by higher blood cortisol levels after 

these events (Pettiford et al., 2008). Journey duration can also impact animal 

welfare: journeys of longer duration have been shown to be associated with 

increased injuries and shrink, and can also affect morbidity once the cattle reach 

their destination (Jarvis et al., 1996; Huertas et al., 2010; Cernicchiaro et al., 

2012). Cattle experiencing journeys of longer duration also experience longer 

periods without feed and water. Studies on dairy cows have indicated that they are 

highly motivated to feed and will compensate with increased feed intake after 

periods of deprivation (Cooper et al., 2008). In contrast, a study looking at the 

effect of feed and water deprivation on beef cattle found that they do not alter their 

feed intake or feeding patterns after 48 hours without feed (Bond et al., 1976). This 

experiment was conducted on only three pairs of monozygotic twins and needs to 

be replicated on a larger scale to better understand the impact of feed and water 
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deprivation on the behaviour of beef cattle. Cattle on trucks also experience long 

times standing, which could cause fatigue in the animals. In dairy cattle, 

deprivation of lying has been shown to cause discomfort, shown by leg stomping, 

weight shifting and repositioning behaviours after only two hours (Cooper et al., 

2008) and will show increased stress, as indicated by increased blood cortisol 

levels, after repeated bouts of lying deprivation (Fisher et al. 2002). This indicates 

that long periods of time spent standing on the truck may be detrimental to cattle 

welfare. However, there is a lack of evidence of this effect on beef cattle within the 

scientific literature. 

In order to ensure good welfare for livestock transported within Canada, 

regulations are in place that cover, among other items, definitions for animals that 

are unfit for transport, requirements for loading and unloading, specifications for 

the vehicle/container and requirements for provision of feed and water 

(Department of Justice, 1990). These regulations state that weaned cattle must not 

be transported for more than 48 hours without being unloaded for feed, water and 

rest somewhere along the journey. The time in transit can be extended to 52 hours 

if the cattle are expected to reach their destination within that time. These 

regulations also state that the stop for feed, water and rest must be at least five 

hours in duration (Department of Justice, 1990). There are conflicting views on the 

appropriateness of these regulations with some saying that cattle should be stopped 

after shorter periods of transport, similar to the eight hour maximum seen in 

Europe (CEC, 2005). Others argue that due to the high amount of stress that cattle 

experience during unloading and reloading (Pettiford et al., 2008), animal welfare 
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would be better if stops were minimized and drivers continued straight through to 

their final destination without stopping for rest. However, this would not be 

possible as drivers are required to stop for at least ten hours of rest per day 

(Department of Justice, 1985) and therefore the journey duration would remain the 

same, but cattle would not be provided with food, water or rest and would remain 

on the vehicle. 

As a first step towards assessing cattle welfare during long-distance 

transport this project was developed to assess what cattle do when they are stopped 

and unloaded for feed, water and rest. It benchmarked our current transportation 

and rest practices, and provided systematic, science-based information about beef 

cattle behaviour at rest stations in Canada. The behavioural measures of the 

proportion of animals lying, feeding and drinking were used in order to provide 

information about the animals level of fatigue, hunger and thirst. This will help us 

assess how well cattle are coping with the current transportation regulations and 

whether changes to the regulations may be necessary. 

 

Materials & Methods 

All methods used in this study were approved by the Animal Care 

Committee (#12R038) and Research Ethics Board (#12SE009) at University of 

Guelph. 
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Animals 

A total of 87 pens of cattle from 53 different truckloads were observed 

during this study as multiple pens from the same truckload were sometimes 

observed. The type and sex of the cattle in each pen was obtained from the truck 

driver. Weaned calves were calves weighing under 300 kg, feeders weighed 

between 300 and 550 kg and slaughter weight cattle weighed over 550 kg. 

 

Housing & Management 

Animals arrived at the rest station and were unloaded using a concrete 

ramp that was 1.70 m wide and 5.20 m long with a slope of 0.23 and with 15 raised 

concrete cleats spaced every 0.30 to 0.45 m. The ramp led into a holding pen (7.30 

m×12.8 m). The flooring in the aisles and holding pen was dirt over concrete. The 

cattle were then moved to the resting pen through an alleyway that was 3.35 m 

wide. Cattle were assigned to pens by the rest station manager based on 

convenience and the number of cattle in the group. Cattle to be observed were 

assigned to one of three different pens for observation based on availability at the 

time of unloading. Animals from the top and bottom deck compartments of the 

transport trailer were kept in separate pens for behavioural observations unless 

otherwise requested by the driver in order to maintain small groups sizes and 

provide replicates within each load. Groups not being observed were kept in one 

group or split as per the driver’s instructions. The pens used for observations were 

all 14.6 m×17.7 m. Each pen had one water trough of dimensions 2.13 m×2.44 m 

that was shared along a fenceline with an adjacent pen. The water trough was 
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refilled as needed from a water tank and tractor. Each pen had one round bale 

feeder with a circumference of 7.50 m that was observed to be able to feed a 

maximum of 36 weaned calves, 30 feeder calves or 16 slaughter weight cattle at a 

time during this study. Hay was refilled as needed prior to the cattle arriving and 

there was always hay available for the cattle for the duration of their stay. The 

flooring of the pens was dirt over concrete with no added bedding. The pens were 

cleaned out approximately once every year in the early spring. 

 

Behaviour observations 

Unloading 

Unloading was monitored for all loads being observed to determine if 

unloading measures were associated with differences in cattle behaviour at the rest 

station. Live and video observations were taken from a platform 2.50 m off the 

ground, opposite the loading/unloading ramp. 

The measures recorded were the total time taken to unload, the number of 

slips and falls and the presence of an electric cattle prod. Observations were also 

used to confirm the number of animals in each compartment on the truck. The total 

time taken to unload was determined by calculating the difference between the 

time the first animal stepped off the truck to when the last animal stepped off the 

truck. The number of slips and falls was recorded by reviewing the video recording 

of animals on the ramp to the truck and in the holding pen during handling. A slip 

was defined as when an animal lost its balance and had one or more of its feet 

slide, but maintained an upright position and the body did not come in contact with 
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the ground. A fall was counted when an animal experienced a loss of upright 

position where part of the body other than the limbs came in contact with the 

ground. The presence of a cattle prod was scored on a yes/no basis, with all drivers 

who carried a prod at any point during handling scoring a yes. I did not assess 

cattle prod use as drivers could not be seen when in the truck and thus the number 

of times the cattle prod was used, or whether it was used at all, could not be 

definitively determined. 

 

General activity: resting, feeding and drinking 

Loads were selected based on availability of the researcher to conduct 

behavioural observations. Two loads could be observed simultaneously using 

adjacent pens and staggering the sampling intervals. Loads were observed for five 

hours from the time the gate closed on their rest pen, with a subsample being 

observed for up to ten hours based on availability of the researcher and the 

expected duration of stay for the load. 

Live behavioural observations were taken from the same platform used to 

observe unloading of dimensions 4.90 m×9.80 m, overhanging one of the 

observation pens at a height of 2.50 m. The latency to commence behavioural 

observations from the time of unloading ranged from 0 to 90 minutes with a mean 

latency of 15 minutes. Behaviours were recorded using instantaneous scan 

sampling. Counts were used instead of focal animal sampling as it was not feasible 

to identify individual animals to be followed through their time at the rest station. 

Every 5 minutes the number of animals engaged in each of the following 



80 

 

behaviour patterns was counted: lying, at the feeder or at the water trough. All 

other behaviour was included under an “other” category. Operational definitions 

for each of these behaviour patterns are provided in Table 3.1.  

Lying behaviour was subdivided into the number of animals lying sternally 

and number of animals lying laterally. Additional information about the postures 

adopted during lying was recorded. The number of animals lying sternally was 

divided into animals that had their head supported and those that held their head 

up. The position of the head and whether the animal was ruminating was also 

noted. Definitions for these head positions are provided in Table 3.2. 

 

Survey 

I administered a survey in an interview format to the truck drivers of all the 

loads being observed in order to provide possible explanatory variables for 

differences in cattle behaviour. The survey was conducted on a voluntary basis 

immediately after unloading of the cattle. My survey was modified from the survey 

created by Gonzalez et al. (2012a) in order incorporate information on rest 

practices as well as the characteristics of loads of cattle that stopped for feed, water 

and rest during long duration transport from western Canada to Quebec and 

Ontario. This survey was designed to collect information about six different areas: 

trip information, truck driver information, animal information, truck section 

information and pen information. The information gathered as possible 

explanatory variables for differences in animal behaviour is summarized in Table 

3.3. 
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Trip Characteristics 

The information that was gathered relating to the trip was the point of 

origin and the date and time of departure. The time and date of arrival in, and 

departure from, the rest station were also recorded. Distance travelled, in 

kilometres, to the rest station was calculated using Google Maps (Google, 2012) 

and the city, town or village nearest to the point of departure. The time spent in 

transit was calculated as the difference between the date and time of the start of the 

trip and the date and time that the truck arrived at the rest station, accounting for 

time zone differences. The time of arrival and departure were categorized as 

morning (0600-1200), afternoon (1200-1600), evening (1600-2100) and night 

(2100-0600). 

I also recorded the type of property where the cattle were loaded as being 

from a ranch/farm, a feedlot or an auction market. Lastly, weather at unloading 

was recorded using the temperature from a thermometer at the rest station and by 

scoring the weather as clear, cloudy, foggy, raining, snowing or windy. I also used 

information about the route taken provided by the truck driver combined with 

historical weather data available at Weather.org (“Weather.org,” n.d.) to determine 

the maximum and minimum temperatures during the trip. The sum of the 

maximum and minimum temperatures was divided by two in order to obtain a 

midpoint temperature for the trip. 

Bedding on the trailer was scored as none, dry, wet or soupy where wet 

bedding was defined as the bedding being moist and clumping together and soupy 
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being defined as the bedding being saturated and dripping liquid. Dry bedding was 

defined as the bedding being loose and neither wet nor soupy. 

 

Driver Characteristics 

I was interested in the skill level of drivers stopping for feed, water and rest 

and thus gathered the following information: number of years’ experience hauling 

cattle and whether they had taken Certified Livestock Transport (CLT) training, a 

voluntary program that teaches truck drivers about proper livestock handling, 

loading and biosecurity.  

 

Animal Characteristics 

I gathered information about the estimated average weight of the animals 

on the truck, as reported by the driver. As precise animal weight measures were 

not available for every load, approximate average animal weight was used to 

categorize the animals into weight classes. Weaned calves were defined as animals 

weighing under 300 kg, feeder calves were animals between 300 and 550 kg and 

market weight cattle were animals over 550 kg. Animals were also defined as cull 

cattle when they were over 550 kg and were defined by the driver as such. The sex 

of the animals were reported as steers, heifers, bulls, cows or mixed. 

 

 Truck Section 

 The section of the truck that was housed in each pen was recorded as either 

the ‘top’ (nose, deck and doghouse compartments), ‘bottom’ (belly and back 
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compartments), ‘mix’ (a mixture of compartments from both the ‘top’ and 

‘bottom’ sections) or ‘all’ (the entire truckload). 

 

Pen Characteristics 

Different pen characteristics were measured to control for the differences in 

conditions while at the rest station. Animals being observed were housed in one of 

three pens at the rest station and the Pen ID number was recorded for each group. 

The number of animals in each pen was also recorded, and as all the pens were of 

the same dimensions this was included in models to control for differences in 

space allowance. Lastly the number of acute disturbances that occurred during 

observations was recorded. These included any time a person entered the building, 

animals were loaded or unloaded, or the tractor was operated in order to deliver 

feed or water. 

 

Statistical Analysis 

Data were analyzed using SAS 9.3. As the behaviour during the first two 

hours at the rest station was found to be different than the rest of the time at the 

rest station separate models were run for these different time windows. Summary 

statistics of repeated measures in each pen were generated using the PROC 

SUMMARY procedure to provide a mean proportion of animals performing each 

behaviour over all of the observed time intervals after the first two hours (Everitt, 

1995). The behavioural data was logit transformed using the formula: 

log((c+0.25)/(n-c+0.25), where c was the total count of animals observed 
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performing the given behaviour for the entire observation period and n was the 

number of animals in the pen multiplied by the number of scan intervals. The logit 

transform of lying behaviour was also summarized using PROC REG to find the 

odds ratio for the change in proportion of animals lying per ten minute interval 

during the first two hours at the rest station. In order to assess the effect of time on 

behaviour, data were also summarized to provide a mean proportion of animals 

performing each behaviour for each hour interval. Associations were assessed 

between load characteristics and animal behaviour outcome variables using mixed 

linear regression models with load as a random effect and pen as the unit of 

interest. Associations between time and animal behaviour outcome variables were 

assessed using mixed linear regression models with load as a random effect and 

with repeated measures for each load and pen combination. All covariance 

structures were tested and the structure that provided the lowest AIC value was 

selected. All the variables collected in the survey that were identified as 

biologically significant explanatory variables for differences in animal behaviour 

(Table 3.1) were first tested univariably against the outcome and were retained for 

further testing if they met a liberal cut-off p-value ≤ 0.20. Retained variables were 

also assessed for correlation, and if two variables had a Spearman’s correlation 

coefficient of greater than 0.60 only the most significant variable was retained in 

the model. Biologically plausible interactions and quadratic terms were created and 

tested against the outcome and tested in the model if they had a significant 

association with the outcome using a liberal p-value of 0.20. Variables were 

removed from the multivariable model in a step-wise fashion starting with 
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variables with the highest p-value if they had a p-value greater than 0.05 and if 

they were not confounders. Confounders were identified if they caused a greater 

than 20% change in the estimates in the model when they were removed, and if the 

variable could reasonably be considered a confounder based on a plausible 

association between the variable, another explanatory variable and the outcome. If 

variables were identified as confounders they were retained in the model. The 

model’s goodness of fit was tested by assessing residuals and by testing the data 

for normality. The residuals were plotted against the predicted values and 

explanatory variables included in the model. The plots were then assessed for 

outliers, bimodality and the need for data transformation. The normal option for 

the PROC UNIVARIATE procedure was used, which includes Shapiro-Wilk, 

Kolmogorov-Shmirnov, Cramer-von Mises and Anderson-Darling tests for 

normality. The model was determined to be a good fit if the tests for normality 

were non-significant using a p-value of 0.05. 

A total of eight models were created with the outcomes: change in lying 

behaviour per 10 minute interval during the first two hours, the mean proportion of 

animals lying, at the feeder and at the water trough summarized by hour and the 

mean proportion of animals lying, lying with their head supported, at the feeder 

and at the water trough for the remainder of their time at the rest station. 

 

Results 

 Descriptive information about all the explanatory variables collected is 

presented in Table 3.4 and Table 3.5. 
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Behaviour changes over time 

The mean proportion of animals performing each behaviour over time is 

summarized in Figure 3.1. During the first 2 hours that cattle were at the rest 

station their behaviour was significantly different from the rest of their time in the 

pens (Figure 3.2). After the first two hours there was no significant difference 

between different hour intervals (P=0.2532). On average 51.6% of the group were 

observed at the hay feeder during the first two hours at the rest station. This 

decreased to 19.2% for the remainder of their time at the rest station, up to 10 

hours (P<0.0001). This effect was mirrored in drinking behaviour as the proportion 

of animals observed at the water trough decreased from 2.7% to 1.1% (P<0.0001). 

The opposite effect was seen when lying behaviour was analyzed, with on average 

26.7% of cattle being observed lying during the first two hours at the rest station, 

which increased to 63.6% for the remainder of time (P<0.0001). 

 

Lying Behaviour 

Change in proportion of animals lying over time in the first two hours 

The change in proportion of animals lying over time in the first two hours 

at the rest station was significantly associated with section of the truck (P=0.0078), 

temperature at unloading, and duration of unloading. Cattle in pens that contained 

the entire truck had a significantly smaller increase in proportion of animals lying 

per 10 min interval when compared to cattle from either the top (P=0.0042; 
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RoOR=0.791) or bottom (P=0.0116; RoOR=0.814) compartments (Figure 3.3). 

This effect was independent of the number of animals that were in the pen. 

There was a significant interaction between the quadratic of temperature at 

unloading and the quadratic of the time taken to unload (P=0.0092). This 

interaction indicated that at high temperatures the odds ratio for the change in lying 

over time was smaller as the time taken to unload increased. For low temperatures 

the odds ratio for the change in lying over time was greater as the time taken to 

unload increased. These results are shown in Figure 3.4 and 3.5. 

 

Mean proportion of animals lying 

The mean proportion of animals lying was significantly associated with the 

time of arrival at the rest station (P=0.0203) and the section of the truck 

(P=0.0011). Pens of cattle that arrived in the afternoon hours had significantly 

lower proportions of animals lying down than pens that arrived in the evening 

(P=0.0174; OR=0.677) or at night (P=0.0074; OR=0.362). This relationship is 

illustrated in Figure 3.6. Time in transit was identified as a confounder for time of 

arrival and was thus retained in the model. 

Pens that contained the entire truck load grouped together had significantly 

lower proportions of animals observed lying when compared to pens with only the 

bottom (P=0.0020; OR=0.461) or top sections (P=0.0079; OR=0.533) or pens with 

a mixture of compartments (P=0.0120; OR=0.530). This relationship is illustrated 

in Figure 3.7. This effect was independent of the number of animals in the pen as 
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this variable was identified as a confounder for section of truck and was thus 

retained in the model. 

 

Mean proportion of animals lying with their head supported 

The proportion of lying animals that were observed in a head supported 

posture was significantly associated with number of animals in the pen and origin 

type. The odds of lying in a head supported position increased by 13.5% for every 

five animal increase in the number of animals in the pen (P<0.001) as shown in 

Figure 3.8. 

The type of property that the load originated from was also significantly 

associated with lying posture, with cattle from auction markets having 1.91 times 

greater odds of lying with their head supported (P<0.001) as shown in Figure 3.9. 

 

Feeding Behaviour 

Feeding behaviour was significantly associated with animal weight class 

(P=0.0435), section of the truck (P=0.0167), number of animals in the pen, 

temperature at unloading and origin type. 

Market weight cattle had a significantly lower proportion of animals at the 

feeder than feeder weight calves (P=0.0189; OR=0.532) or weaned calves 

(P=0.0202; OR=0.436). This relationship is illustrated in Figure 3.10. 

When all of the compartments of the truck were combined in one pen a 

significantly higher proportion of cattle were observed at the feeder compared to 

when the pen was comprised of only the top (P=0.0020; OR=2.460) or bottom 
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(P=0.0022; OR=2.464) compartments, or a mixture of compartments (P=0.0073; 

OR=2.148). This effect is shown in Figure 3.11 and was independent of the 

number of animals in the pen. As number of animals in the pen increased by five 

animals the proportion of animals observed standing at the feeder decreased 

(P=0.0437; OR=0.943) as shown in Figure 3.12. 

There was a significant interaction between effect of the temperature at 

unloading and the origin type on feeding behaviour (P=0.0108). This interaction is 

illustrated in Figure 3.13 and indicated that for cattle originating from farms the 

proportion of animals at the feeder increased as temperature at unloading 

increased. However, for cattle originating from auction markets the proportion of 

animals at the feeder decreased as temperature at unloading increased. 

 

Drinking Behaviour 

Drinking behaviour was significantly associated with the time of arrival at 

the rest station (P=0.0033), midpoint temperature, proportion of slips during 

unloading, time in transit and section of the truck. Animals arriving in the 

afternoon had significantly higher odds of drinking when compared to cattle 

arriving in the evening (P=0.0032; OR=1.337), night (P=0.0065; OR=1.770) or 

morning (P=0.0134; OR=1.479). This association is illustrated in Figure 3.14. 

The odds of drinking increased by 4.5% for every five degree increase in 

midpoint temperature (P=0.0499) as shown in Figure 3.15. 

There was a quadratic relationship between the proportion of animals that 

slipped during unloading and drinking behaviour (P=0.0003). This relationship is 
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illustrated in Figure 3.16 and indicated that odds of drinking decreased with 

increasing number of slips until a minimum at 1.8% of animals slipping. Animals 

from loads that had more than 1.8% of animals slipping saw increasing odds of 

drinking. 

Lastly, there was a significant interaction between time in transit and the 

section of the truck on drinking behaviour (P=0.0189). This interaction is 

illustrated in Figure 3.17 and indicated that when all compartments of the truck are 

in one pen the odds of drinking increases with increasing time in transit. However, 

this effect is less for pens with a mixture of compartments, and not seen in pens 

with the top or bottom sections. 

 

Discussion 

Time budget 

On average, 51.6% of the cattle were observed at the feeder during the first 

two hours and 19.2% during the remaining observed time. The mean proportion of 

cattle in this study observed at the feeder either during the first two hours or the 

rest of their time at the rest station is considerably higher than the 7-11% of cattle 

seen in studies of feedlot cattle that have not been transported (Gonyou & 

Stricklin, 1984; Wilson et al., 2005; Booth-McLean et al., 2007). This is likely due 

to the fact that these animals had been fasted for a long period of time and could 

indicate that transportation of the durations observed in this study makes cattle 

motivated to feed enough to alter their normal behaviour. However, it could also 

be caused by the short observation period for these cattle, relative to the 24-hour 
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observation in the other studies. This means that periods of peak feeding may carry 

more weight in this study than in other studies. 

On average, 2.7% of the cattle were observed at the water trough during the 

first two hours and 1.1% during the remaining observed time. The proportion of 

cattle observed drinking was higher than the 1.9% reported by Gonyou and 

Stricklin (1984) in the first two hours and lower in the rest of the time at the rest 

station. This may indicate that cattle prioritized drinking water in the first two 

hours and did not require water after that initial intake. It may also indicate that 

after the first two hours drinking may be a lower relative priority for cattle rested 

during long-distance transport. Cattle have been shown to be hesitant to drink from 

a novel water source as Knowles et al. (1999) found that 42% of cattle chose not to 

drink when offered water on the truck during a one hour rest stop during long-

duration transport in Europe. This combined with the high proportion of cattle 

observed at the water trough during the first two hours may indicate that cattle 

have a high motivation to drink after long-distance transport indicating a high level 

of thirst. 

During the first two hours at the rest station an average of 26.7 of cattle 

were observed lying, while 63.6% were observed lying during the remaining time 

at the rest station. Past studies have reported a large amount of variation in 

proportions of cattle observed lying in normal feedlot conditions ranging from 20-

90% of cattle lying down (Ray and Roubicek, 1971; Gonyou and Stricklin, 1984; 

Wilson et al., 2005; Booth-McLean et al., 2007; Ishiwata et al., 2008). These 

studies differ in terms of when the observations were taken, with the highest values 
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for lying being observed by Ray and Roubicek (1971) during the night time (80-

90%) and during off-peak feeding times during the day (60-80%). The lowest 

values for time spent lying were reported by Booth-McLean et al. (2007) who 

found that cattle spent 19.9% of their time lying during a one hour observation 

period. However, this observation period was from 1600-1700 hours, which has 

been shown to be a time of peak feeding and is associated with a decrease in lying 

behaviour (Ray and Roubicek, 1971). The numbers found in my study are on the 

lower end of values reported in other studies during the first two hours at the rest 

station indicating that cattle have higher priorities for other behaviour during this 

time period, such as feeding. The values I recorded for the rest of their time at the 

rest station are on the high end of the range of those reported in other studies, and 

when coupled with the high percentage of animals eating may indicate that long 

distance transport causes cattle to become fatigued and motivated to feed so that 

they alter their behaviour and spend less time standing idle and more time lying 

down and feeding. The effects of deprivation of water during long-distance 

transport may not be great enough to overcome cattle’s hesitancy for drinking from 

a novel water source. Overall, there is a large amount of variation in time budgets 

reported in the literature and further studies need to be conducted to see if the 

differences in behaviour seen in this study are an indicator of the impact of 

transport on the welfare or production of the cattle. 

 

Trip characteristics 
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This study found no effect of distance travelled on behaviour and time in 

transit only affected drinking behaviour when the entire truckload was grouped 

together in one pen, as discussed in the pen characteristics section. It would be 

expected that feeding and drinking would increase as journey duration increased 

considering cattle would be experiencing longer periods of food and water 

deprivation and would thus need to spend more time eating and drinking to 

compensate. However, this effect was not seen which may indicate that cattle have 

reached a maximum level of hunger or thirst before the minimum time in transit 

seen in this study of 11 hours. Another possible reason could be that there was a 

limited amount of space for feeding and drinking available and therefore a 

maximum number of animals may have been performing these activities resulting 

in no effect of duration of transit or distance travelled. Further studies looking at 

the behaviour of cattle that stop for rest after shorter journeys would have to be 

conducted to determine if this is the case. 

Cattle from auction markets were found to be more likely to lie in a head 

supported position. Lying in a head supported position has been shown to be 

associated with sleep in cattle (Ruckebusch, 1975; Hanninen et al., 2008; Ternman 

et al., 2012). Cattle from loads from auction markets may be more fatigued after 

experiencing stress from both the transport to, and the time at, the auction market 

before starting their journey and therefore would be more likely to be sleeping 

rather than lying idle. 

Cattle from auction markets were also found to alter their feeding 

behaviour in response to different midpoint temperatures during transport 
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differently than cattle coming directly from farms. I expected that cattle from 

auction markets would spend more time feeding and drinking as they likely would 

have experienced longer periods of feed and water deprivation than cattle coming 

directly from the farm. My results supported this hypothesis in low temperatures, 

but this difference decreased as temperature increased, i.e., cattle from farms had 

the same feeding behaviour as cattle from auction markets when the weather 

during transportation was hot. One reason for there to be lower proportion of cattle 

observed at the feeder with increasing temperature in cattle from auction markets 

is that cattle have been shown to decrease feed intake in response to heat stress 

(Hahn, 1997). The reason for there to be a higher proportion of animals at the 

feeder with increasing temperature in cattle from farms is not known and may be a 

spurious result. One possible explanation is that these cattle may be spending more 

time participating in other activities, such as agonistic interactions with other cattle 

when the temperature is cooler, but switch their priorities to feeding as the 

temperature increases. 

The odds of cattle drinking were found to increase with increasing 

temperature, which is as expected. Studies have shown that water intake increases 

as external temperature increases (Winchester and Morris, 1956). 

The last trip characteristic that was found to be associated with behaviour 

at the rest station was time of arrival. Cattle that arrived in the afternoon (1200-

1600) were found to have lower odds of lying and higher odds of drinking. One 

reason for this effect could be that cattle are crepuscular animals, meaning they 

have a higher level of activity in the morning and evening hours (Hafez and 
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Boissou, 1975). The cattle that arrive at the rest station in the afternoon are 

primarily observed during the evening hours and would thus be more likely to be 

active and less likely to be observed lying down. As cattle arriving at other times 

had a higher proportion of animals lying down, it would be expected that these 

animals would also spend less time drinking. Another possible reason for these 

animals to spend less time drinking could be that they would be coming off of 

trucks that had been in transit during the heat of the day and may therefore be more 

heat stressed and would increase their water intake. 

There was no significant effect of bedding on the behaviour of cattle at the 

rest station. In this study all trailers were standard commercial livestock trailers 

with adequate bedding provided and there may not have been enough variation to 

observe significant differences in behaviour. 

 

Driver characteristics 

The number of years of experience that the driver had in the industry had 

no significant association with the behaviour of cattle at the rest station in this 

study. This result suggests that in this lying, feeding and drinking behaviours were 

not affected by the driver’s skill in driving or handling. It is possible that the effect 

of the driver’s skill in handling the cattle was minimized in this study as in most 

cases if the driver was observed to be having difficulties with loading or unloading 

he was assisted by other drivers or by the rest station manager. Also, drivers often 

drove in convoy with other drivers, and therefore inexperienced drivers may have 

benefited from the knowledge of experienced drivers they were travelling with. 
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Other studies have had mixed results on the effects of driver experience on 

cattle behaviour and well-being. Gonzalez et al. (2012) found that cattle 

transported by drivers with less than 6 years of experience had greater shrinkage 

(0.3% BW) than those transported by drivers with greater than 6 years of 

experience. Thrower (2009) found that whether or not drivers received training 

affected the stocking density of the trailer, with untrained drivers providing less 

space per kg in the top deck of the nose compartment than trained drivers. 

However, he did not look at what affect this may have had on the welfare or 

production of the cattle. Warren (2009) found an increase in the probability of dark 

cutters with every five year increase in driver experience. Conversely, she also 

found that the odds of having dark cutters was greater with drivers that had not 

taken a training course. Warren hypothesized that the effect of driver experience 

on dark cutters was caused by confounding effects of origin type, as most 

experienced drivers were transporting cattle from small farms. Despite the possible 

ambiguity of scientific research it is commonly thought that driver experience has 

an effect on cattle welfare. When producers were asked to rate the importance of 

driver experience in reducing the stress of cattle they rated it 2.54 on a three point 

scale, with 2 being of moderate importance, and 3 being highly important (Smith et 

al., 1998). 

 

Animal characteristics 

Animal weight class was significantly associated with feeding behaviour. 

Market weight cattle had lower odds of being observed at the feeder than either 
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feeder weight cattle or weaned calves. This is possibly due to differences in energy 

demands between these weight classes, as market weight cattle likely have higher 

energy reserves than the smaller calves, who also require energy for growth. 

Market weight cattle are thus, less likely to be affected by long periods of feed 

deprivation and may be more likely to lie down rather than spend time at the 

feeder. These results suggest that weaned or feeder weight calves are more affected 

by feed deprivation and thus changes to management practices during the rest 

period, such as having extra feeder space for these calves, may be beneficial. 

 

Animal handling characteristics 

The duration of unloading was significantly associated with the change in 

lying over time during the first two hours at the rest station. This association was 

modified by the external temperature at the time of unloading. Cattle that had 

longer unloading times in hot weather took longer to lie down. This may indicate 

that these animals became heat stressed during unloading and are choosing to stand 

rather than lie down in order to better dissipate heat. Cattle unloaded in cooler 

temperatures lay down faster as time taken to unload increased. Another possible 

reason for this could be that longer unloading times could be associated with 

calmer cattle as they move slower during unloading. These cattle may be less 

stressed and were able to settle more quickly. Alternatively, the cattle with longer 

unloading times may spend more time being handled and become more fatigued 

and thus lay down faster once they are in the pen. One concern I had with using the 

entire duration of unloading as a measure was that it includes time that the driver 
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spends opening and closing compartments, moving bedding, counting animals (in 

some cases recounting animals), etc. This means the actual animal handling time is 

likely less than what I recorded. Also it cannot be determined whether differences 

in time taken to unload are due to different handling techniques, differences in 

stress levels of the animals, differences in animal temperament, or simply 

differences in the number of animals on the trailer. In order to further assess how 

unloading can affect the behaviour of cattle different measures, such as recording 

the speed at which animals exit the trailer, would likely need to be used. 

The proportion of animals that slipped during unloading was significantly 

associated with the proportion of animals observed at the water trough. This 

relationship was quadratic with a minimum proportion of animals being observed 

at the water trough when 1.8% of animals slipped. The proportion of animals that 

slipped may be an indicator of the stress of the animals, their fatigue, or the speed 

at which they exited the vehicle. As the proportion of animals that slipped 

increased from 0 to 1.8%, time spent at water trough decreased. As it is expected 

that stress levels would be higher in animals from loads that had more slips this 

result is consistent with what I would expect. Previous studies in other animals 

have indicated that water intake will decrease with increased stress (Michajlovskij 

et al., 1988). Also, animals from loads that had more slips may be more fatigued 

and therefore may prioritize lying over drinking, leading to less time spent at the 

water trough. The reason for the increase in water intake in loads that had more 

than 1.8% of animals that slipped is less clear. It is possible that this is a spurious 

result and may be due to the fact that 80% of the observed loads had 1.8% or fewer 
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animals that slipped. Another possible reason for this result is that animals that 

came off of the trailer at a high speed were probably more likely to slip. Therefore 

loads with a high number of animals that slipped may have animals that had higher 

levels of physical exertion and therefore spent more time at the water trough. 

 

Trailer Section 

The section of the truck that the animal came from was associated with 

lying, feeding and drinking behaviour. Section of the truck was included in the 

model to account for differences in stocking densities, as well as differences in the 

environment inside the truck in different compartments. Section was split up into 

cattle from the top compartments (nose, deck and doghouse), cattle from the 

bottom compartments (belly and back), cattle from a mix of compartments from 

both the top and bottom sections, and the entire truckload together in one pen. In 

all the models where section of the truck was significant, the number of animals in 

the pen was checked to make sure there was no confounding, and then it was either 

left in the model or removed if it was found to have no effect. When cattle from 

the entire truckload were together in one pen they had a smaller change in lying 

over time in the first two hours, had lower odds of lying after the first two hours, 

and had higher odds of spending time at the feeder. All these results are possibly 

due to increased activity and interactions between animals caused by mixing 

unfamiliar cattle. When all the compartments of the truck are within one pen there 

is a greater probability of mixing cattle that are unfamiliar with each other and 

therefore increase interactions between animals. This may have led to the lower 
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odds of lying, as well as the increased time spent at the feeder, as the cattle may 

have more competitive interactions at the feeder and therefore have decreased 

efficiency in feeding and have to spend more time at the feeder in order to 

consume the same amount of feed as animals with fewer competitive interactions. 

Another possible explanation for the effect of section seen in this study could be 

that drivers may have been more likely to group all their animals together on days 

when the rest station was busier. Although the number of acute disturbances, such 

as other loads arriving, was documented and controlled for in the model, there was 

no measure of general noise level and activity at the rest station. It is possible 

cattle grouped together in one pen were observed on days when there was a large 

amount of background noise and therefore may have been less likely to lie down, 

and been less efficient when feeding. 

There was also a significant association between drinking behaviour and an 

interaction between section of the pen and time in transit, where pens containing 

the entire truckload had increasing odds of drinking as time in transit increased. I 

expected animals that would be more motivated to drink as time in transit, and thus 

time without access to water, increased. In this study this effect was only seen 

when the entire truckload was in one pen, and was not seen when the load was split 

into multiple pens. The reason for this could be that when animals are split into 

multiple pens they prioritize lying over drinking as shown by the higher odds of 

lying in these pens. However, the animals with the entire truckload spent less time 

lying, possibly due to the effect of mixing unfamiliar animals. These animals are 
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thus active and free to drink allowing the effect of time in transit on drinking 

behaviour to be noticeable. 

These results indicate that holding the entire truckload in one pen alters 

cattle behaviour and may cause cattle to be less efficient in their use of their time 

at the rest station. It is thus recommended that cattle be split into more than one 

pen when rested if possible. Further studies need to be conducted to determine if 

increasing feed and water space would mitigate this effect. Also, further studies 

should be conducted to determine if cattle behave differently on days when the rest 

station is busier, and how to mitigate this effect. 

 

Pen characteristics 

The number of animals in the pen was associated with head position while 

lying and feeding. The odds of animals lying in a head supported position 

increased as the number of animals in the pen increased. One possible reason for 

this association may be that when there are more animals in the pen, only the most 

fatigued animals lie down. This would then result in a higher proportion of the 

lying animals being observed with their head supported. The proportion of animals 

standing at the feeder decreased as the number of animals in the pen increased. 

One reason for this association could be due to the limited amount of available 

feeder space. As fewer animals were able to access feed they may have chosen to 

lie down and did not stand at the feeder during the observation period. Another 

reason could be that with a larger number of animals in the pen, animals may eat 

faster in order to consume the same amount of feed before being displaced from 
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the feeder. This is supported by studies that have found that competition can result 

in an increased rate of feed consumption in cattle (Hosseinkhani et al., 2008). 

These results suggest that having fewer animals in a pen may be beneficial as they 

have greater access to feed. It is thus recommended that if there are a large number 

of animals on the truck they should be split into multiple pens, or provided extra 

hay feeders. 

 

Conclusions 

The results of this observational study indicate that differences in animal 

behaviour at feed, water and rest station is primarily associated with characteristics 

related to how the animals are housed while at the rest station, such as how the 

cattle are split up into pens. These results suggest that it would be beneficial to 

house cattle in two or more pens while at the rest station. Although this result may 

have been confounded by the level of activity in the barn and thus more research is 

required to separate out these effects. There was little or no association between 

time in transit and animal handling characteristics on the behaviour of cattle for the 

range of journey durations seen in this study. Further research is needed including 

shorter journey durations to see if there is a threshold effect of journey duration 

where cattle reach a maximum motivation to perform these behaviours after a short 

time in transit. This study generates numerous hypotheses for future researching 

regarding how these factors influence cattle welfare, and what practical changes 

can be made to long-distance transport in Canada. 
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Table 3.1 Ethogram with definitions of the behaviours that were recorded from cattle that 

were unloaded for feed, water and rest in Thunder Bay, ON. 

Behaviour Definition 

Eating Animal standing at the feeder 

Drinking Animal standing at the water trough with head lowered 

Lying sternal Animal is lying down with body upright and one or more legs tucked 

underneath the body 

 

Lying lateral Animal is lying down on its side with all four legs extended 

Other Animal is engaged in a behaviour other than those listed above 
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Table 3.2 Operational definitions of head positions recorded for animals lying sternally. 

Head position Head action Definition 

Head supported Back Head is back and resting on the animal’s flank 

 

Animal Head is resting on part of another animal 

 

Ground Head is resting on the ground 

 

Head up Ruminating Head is not being supported in any way other than 

the neck muscles and the jaw is moving in a chewing 

motion 

 

Idle Head is not being supported in any way other than 

the neck muscles and the animal is not ruminating 
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Table 3.3 Information that was collected through administering a survey to truck drivers and observing unloading when trucks 

stopped for feed, water and rest during long-duration transport in Canada as possible explanatory variables for differences in 

behaviour. 

Trip Driver Animal Animal Handling Truck Section Pen 

Origin type Years of experience Weight class Time to unload Section of truck in pen Pen ID  

Distance travelled to TB CLT training (Y/N) Sex Slips unload  No. animals in pen  

Time in transit to TB   Falls unload  No. disturbances 

Departure/Arrival time      

Weather at unloading      

Weather during trip      

Bedding condition      
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Table 3.4 Continuous characteristics collected for loads of cattle observed while stopped for feed, water and rest in Thunder Bay, ON. 

Variable Min. Q1 Median Q3 Max. Mean SD N 

Years of experience 4.0 11.5 23.0 37.0 48.0 22.9 13.2 80 

Distance travelled to TB (km) 1080 1498 1669 1772 2167 1652 253.3 81 

Time in transit to TB (hours) 17.4 25.5 28.7 30.3 36.2 27.8 3.98 79 

Temperature at unloading (°C) -10.0 4.0 9.0 13.0 23.0 8.4 8.1 80 

Midpoint temperature (°C) -15.5 0.5 8.0 12.0 20.0 6.7 8.3 81 

Time taken to unload (min) 6.2 13.5 14.8 16.8 37.7 16.2 5.7 79 

Slips unload (slips/animal/load) 0 0 0 0.016 0.049 0.0098 0.014 79 

Falls unload (falls/animal/load) 0 0 0 0 0.023 0.0019 0.0051 79 

Number of animals in pen 9 29 38 50 77 39.0 14.2 81 

Number of disturbances 0 1 2 3 11 2.2 2.2 81 

Number of 5 min scans observed 

 

6 24 36 41 96 38.8 21.9 81 
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Table 3.5 Categorical characteristics collected for loads of cattle observed while stopped for feed, water and rest in Thunder Bay, ON. 

Variable N Category Frequency Proportion 

CLT training 79 Yes 18 22.8 

 

 

 No 61 77.2 

Bedding condition 76 Dry 25 32.9 

  Wet 50 65.8 

 

 

 Soupy 1 1.3 

Origin type 62 Farm 45 72.6 

 

 

 Salesbarn 17 27.4 

Departure time 81 Morning 41 50.6 

  Afternoon 27 33.3 

  Evening 7 8.64 

  Night 6 7.41 

     

Arrival time 81 Morning 6 7.41 

  Afternoon 25 30.86 

  Evening 46 56.79 

  Night 4 4.94 

     

Weather at unloading 80 Clear 37 46.3 

  Cloudy 32 40.0 

  Rain 

 

11 13.8 

Weight class 81 Weaned 21 25.9 

  Feeder 54 66.7 
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 Slaughter 6 7.41 

Animal sex 81 Steer 62 76.5 

  Heifer 14 17.3 

 

 

 Mixed 5 6.17 

Section of truck 81 All 9 11.1 

  Mix 11 13.6 

  Top 29 35.8 

  Bottom 

 

32 39.5 

Pen ID 81 9 29 35.8 

  10 38 46.9 

 

 

 11 14 17.3 
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Figure 3.1: Mean proportion of animals performing behaviours per scan over time.  

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0
:0

0

0
:2

0

0
:4

0

1
:0

0

1
:2

0

1
:4

0

2
:0

0

2
:2

0

2
:4

0

3
:0

0

3
:2

0

3
:4

0

4
:0

0

4
:2

0

4
:4

0

5
:0

0

P
ro

p
o

rt
io

n
 o

f 
an

im
al

s 

Time since arrival at rest station (h:mm) 

drinking

eating

lying



113 

 

 

Figure 3.2: The mean proportion of animals performing different behaviours per scan 

summarized by the first two hours at the rest station and the rest of the observation 

period. Error bars indicate 95% confidence interval.
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Figure 3.3: Odds ratio for the change in lying every 10 min during the first 2 hours at the 

rest station by the section of the truck in the pen. Different letters indicate a significant 

difference (P<0.05). Error bars indicate 95% confidence interval.  
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Figure 3.4: Change in the odds ratio for the change in lying over time during the first two 

hours at the rest station by the temperature at unloading for three different unloading 

times (8, 15 and 22 minutes).  
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Figure 3.5: Change in the odds ratio for the change in lying over time during the first two 

hours at the rest station by the time taken to unload for three different unloading 

temperatures (-10, 9 and 21 °C).

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

6 8

1
0

1
2

1
4

1
6

1
8

2
0

2
2

2
4

2
6

2
8

3
0

3
2

3
4

3
6

3
8

O
d

d
s 

ra
ti

o
 f

o
r 

th
e

 c
h

an
ge

 in
 ly

in
g 

e
ve

ry
 

1
0

 m
in

 

Time taken to unload (min) 

-10

9

21



117 

 

 
 

Figure 3.6: Mean proportion of animals lying by time of arrival at the rest station where 

morning is 0600-1200 h, afternoon is 1200-1600 h, evening is 1600-2100 h and night is 

2100-0600 h. Different letters indicate a significant difference (P<0.05). Error bars 

indicate 95% confidence interval. 
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Figure 3.7: Mean proportion of animals lying by section of the truck. Different letters 

indicate a significant difference (P<0.05). Error bars indicate 95% confidence interval.
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Figure 3.8: Mean proportion of lying animals in the head supported position by the 

number of animals in the pen.  
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Figure 3.9: Mean proportion of lying animals in the head supported position by origin 

type. Different letters indicate a significant difference (P<0.05). Error bars indicate 95% 

confidence interval.  
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Figure 3.10: Mean proportion of animals at the feeder by animal weight class. Different 

letters indicate a significant difference (P<0.05). Error bars indicate 95% confidence 

interval.  
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Figure 3.11: Mean proportion of animals at the feeder by the section of truck. Different 

letters indicate a significant difference (P<0.05). Error bars indicate 95% confidence 

interval.  
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Figure 3.12: Mean proportion of animals at the feeder by the number of animals in the 

pen.  
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Figure 3.13: Mean proportion of animals at the feeder by temperature at unloading for 

cattle from farms vs auction markets. 
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Figure 3.14: Mean proportion of animals at the water trough by time of arrival at the rest 

station where morning is 0600-1200 h, afternoon is 1200-1600 h, evening is 1600-2100 h 

and night is 2100-0600 h. Different letters indicate a significant difference (P<0.05). 

Error bars indicate 95% confidence interval.  
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Figure 3.15: Mean proportion of animals at the water trough by midpoint temperature.  
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Figure 3.16: Quadratic relationship between the mean proportion of animals at the water 

trough and the proportion of animals that slipped during unloading where the proportion 

of animals at the water trough reaches a minimum when a proportion of 0.018 animals 

slipped during unloading.  
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Figure 3.17: Mean proportion of animals at the water trough by time in transit (h) for 

cattle grouped by different section of the truck.  
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Chapter 4: General Summary and Conclusions 

 

Several aspects of long distance transportation can affect animal welfare, such as 

the time in transit (Jarvis et al., 1996; Huertas et al., 2010; Cernicchiaro et al., 2012), 

experience of the truck driver (Grandin, 2007) and stocking density (Tarrant et al., 1992). 

The transportation of livestock within Canada is regulated by the Health of Animals Act, 

which is the enabling Statute of the Health of Animals Regulations (Department of 

Justice, 1990). These regulations cover, among other items, definitions for animals that 

are unfit for transport, facility requirements for loading and unloading, specifications for 

the vehicle/container and requirements for the provision of feed and water. These 

regulations state that weaned cattle cannot be confined on the truck for more than 48 

hours without being unloaded for feed, water and rest somewhere along the journey. The 

time in transit can be extended to 52 hours if the cattle are expected to reach their 

destination within that time. These regulations also state that the stop for feed, water and 

rest must be at least five hours in duration (Department of Justice, 1990). 

The primary objective of this thesis was to benchmark current rest practices 

associated with long-distance transportation in Canada, and to determine the behavioural 

priorities of cattle at a rest station, to assess how well cattle appear to be coping with their 

journey. Long distance transportation is a concern in Canada as a significant number of 

cattle are transported from western Canada to fill Ontario feedlots each year. 
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Overview of results 

The first objective of this thesis was to characterize loads that are stopping for 

feed, water and rest during long-duration transportation in Canada in order to determine 

how well the industry is following the current regulations, and how well cattle are coping 

with long-distance transportation. This project is the first to study cattle at a feed, water 

and rest station in Canada and provides a benchmark for further research. 

Surveys were administered to truck drivers upon arrival covering driver, trailer, 

trip, animal and handling characteristics. A majority of the loads were feeder weight 

cattle, originated from Saskatchewan and were destined for Ontario feedlots. 

The average duration of the trip to Thunder Bay from the point of origin was 

28.2±5.0 hours with a maximum of 44.1 and a minimum of 11.0 hours with all loads 

being under the 48 hours maximum allowable time that is legislated. 

The average duration of the stay at the rest station was 11.2±2.8 hours with a 

minimum of 5.0 and a maximum of 21.9 hours with all loads at or over the 5 hour 

minimum for rest stated in the legislation. 

Cattle in the nose and doghouse compartments typically had more space than was 

recommended with the top deck of the nose on average being 59% understocked, the 

bottom deck of the nose being 46% understocked, and the doghouse being 26% 

understocked relative to the Canadian Code of Practice (Canadian Agri-Food Research 

Council, 2001). The back, belly and deck compartments were typically closer to the 

recommended space allowance with the back compartment on average being 5.4% 

understocked, the belly being 7.2% overstocked and the deck being 6.2% overstocked. 
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There were no loads surveyed that had an animal dead upon arrival. There was 

0.78% (1 load) of loads having an animal that was down and 2.33% of loads had an 

animal that was compromised (3 loads). Overall, there were three animals (0.034%) that 

were lame at unloading and one animal (0.011%) that was down for a total of four 

(0.045%) compromised animals. 

The second objective of this thesis was to assess the behaviour of cattle at a rest 

station in Thunder Bay, Ontario in order to determine the behavioural priorities of cattle 

stopping for feed, water and rest, and to assess what factors are associated with these 

priorities. Cattle were found to have different behavioural priorities in the first two hours 

at the rest station compared to the rest of their stay. Their behaviour after the first two 

hours was found to be significantly associated with the section of the truck the cattle 

came from, time of arrival, animal weight class, number of animals in the pen, origin 

type, time in transit, time taken to unload, temperature and the proportion of animals that 

slipped during unloading. The section of the truck that was in the pen had the strongest 

association with differences in behaviour where grouping the entire truckload in one pen 

caused lying, feeding and drinking behaviours to be different than any other combination 

of compartments. Contrary to what I expected time in transit and distance travelled had 

very little effect, possibly due to the limited range observed for these variables. 

 

Implications of this work 

This is the first study looking at the characteristics and behaviour of cattle 

arriving at feed, water and rest stations in Ontario. It provides benchmarking information 

about these cattle that will be hypothesis-generating for future research. Transportation of 
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animals is an area of concern for animal welfare and is an area of beef cattle production 

that is often in the public eye. These data provide information on how well current 

industry practices follow the Canadian legislation as all the surveyed drivers stopped at 

the rest station below the maximum time in transit the is allowed by legislation. Drivers 

also rested their cattle for longer than the five hour minimum time required for rest. 

Further studies need to be conducted that include information on loads that fail to stop for 

feed, water and rest to determine how the industry as a whole is following the legislation. 

This study also provides information on how current practices affect the 

behaviour of cattle while at the rest station. My results indicate that within the range of 

transport times surveyed in this study, there was no effect of time in transit. Overall, there 

were limited associations between trip and driver characteristics and animal behaviour. 

Most of the differences in animal behaviour instead appear to be associated with how 

they are housed while at the rest station. These results suggest that when possible cattle 

should be split up into multiple pens once they are unloaded. If this is not possible adding 

additional feeders or water sources may help mitigate the effects of grouping the cattle 

together. Further research into this area would be beneficial to provide further 

suggestions for changes in management that can help mitigate the effects of certain risk 

factors on the behaviour of cattle and lead to improvements in cattle welfare. 

 

Limitations and future work 

One major limitation of this research was that only the loads of cattle that stopped 

for feed, water and rest were surveyed. Further research characterizing loads that fail to 
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stop for feed, water and rest could provide more information on the welfare of cattle 

transported long-distances. 

Another limitation of this research is that there is little information on how these 

differences in behaviour may be correlated with cattle’s affective state as well as how 

these differences affect production at the feedlot or slaughter plant. It is possible that 

while behaviour differs at the rest station due to various factors, this may not be 

biologically significant to the animal. Further research that follows these animals after 

leaving the rest station would help provide information for the industry on how long 

distance transportation and feed, water and rest practices can influence the health and 

well-being of cattle at their final destination. 

My study found very limited effects of handling on the behaviour of cattle, which 

may be due to the crude nature of the measures taken during unloading. For further 

research, different measures may be used, such as the speed at which cattle exit the truck 

and the number of times the cattle prod is used on the animals. 

Additionally, in my study a portion of behavioural observations at the beginning 

of the cattle’s stay at the rest station were missing for each load as the observer was 

interviewing the truck driver. As it was found in this research that the first two hours at 

the rest station were significantly different than the rest of the time, it is possible that 

critical behavioural information may have been lost. In future research, having a separate 

researcher to interview the truck driver while the observer is collecting behavioural 

information would be beneficial. 

I was limited in this study as I was not able to follow individual animals 

throughout their stay at the rest station and instead used counts of the entire pen. Being 
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able to follow individual animals would allow for further information about the 

behavioural priorities of cattle, such as what order they choose to perform certain 

behaviours and bout durations. This would also allow for more detailed analysis of the 

effect of truck stocking density and truck compartment on the behaviour of cattle, which 

was not possible in the present study as cattle from multiple compartments were grouped 

together. 
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