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Prefix 
The aim of this report was to explore possible underlining reasons for injuries caused by free 

roaming cattle to park visitors accompanied by their dogs. The main conclusion is that the 

common explanation, “maternal defensive behaviour”, may certainly be at the core of the 

response, especially when the animal is feeling threatened, but it could not alone explain the 

results of these fatal encounters. To understand the underlying causes for reported injuries 

between free roaming cattle and humans, outside of a farming context, we first need to understand 

how cattle, humans and dogs (the ‘cattle-human-dog triad’) interact before, during and after an 

encounter. As we will repeatedly emphasize in this report, the likelihood of an encounter to 

escalate, will greatly depend on the way each member of the triad perceives the intention of its 

counterparts during the encounter. This perception is expected to be strongly rooted in prior 

knowledge/experience. Understanding how our own behaviour may alter the dynamics of an 

interaction with free roaming cattle, especially when a dog is around, may be the key solution for 

preventing, and if needed, de-escalating an encounter of the triad.  

The report was prepared as part of the project "Grazing and Recreation" by the University of 

Copenhagen. The main purpose of the project is preparation of guidelines for grazing 

management securing safe experiences for the public. 

The Projekt recieved funding from 15. juni Fonden, Nationalpark Mols Bjerge and Nationalpark 

Kongerens Nordsjælland. There is a followgroup for the project with representatives from Nature 

Agency, Nationalpark Mols Bjerge, Nationalpark Kongerens Nordsjælland Friluftsrådet, 15. juni 

Fonden, Aage V. Jensens Naturfonde, Den Dansk Naturfond, Danmarks Naturfredningsforening 

and Danmarks Jægerforbund. 

Quality assurance of the report have been performed by Vivian Kvist Johannsen. The rapport 

have not been in external review. 
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Abstract 
Peaceful encounters between humans and free roaming cattle, outside of a farming context, occur 

daily. In the rare cases that human injuries (or fatalities) do occur in such encounters they receive 

strong interest from the media. Although few in numbers, those incidents elicit fear among the 

general public and pose a potential threat to existing/future re-wilding initiatives, risking to take 

humans one step further away from nature. The relatively high proportion of cases involving pet-

dogs and dams of young calves in fatal encounters, has led to the assumption that dogs are 

perceived as predators by cattle, and that the attacks are simply due to ‘innate’ defensive maternal 

“aggression”, thus limiting ability for intervention. Assessment of existing literature suggests 

that the mere presence of dogs may certainly increase the risk of an encounter to escalate, but it 

cannot alone explain reported injuries to the owners. Here we explore complementary 

mechanisms, specifically, the involvement of owner false perceptions about cattle behaviour, 

intra- and inter-specific emotional contagion (specifically, human-dog), and the consequent 

behavioural responses of each member of the triad, in escalating these encounters. The effect of 

cattle cognition and personality, as well as previous experience with humans and dogs, is also 

discussed. Dividing the encounters to three periods, i.e. pre-contact, contact, and break of contact, 

will allow us to discuss how one’s perception and action in each stage may potentially affect the 

risk of being injured, and allow us to make concrete suggestions on how to avoid / de-escalate 

an encounter if it occurs. Suggestions as to how to address visitors’ behaviour directly (i.e. 

perceptions/actions) and indirectly (visitors “policing” of un-informed/non-obeying dog owners) 

will also be discussed. Providing a window to the psychological processes that may accompany 

the cattle-human-dog triad before and during an encounter, could play a central role in altering 

the dynamics of these interactions, and diminish the perceived threat and its possible 

consequences. Better understanding of our behaviour and the behaviour of the animals 

surrounding us may contribute to deepen our connection with nature and the animals inhabiting 

it. 
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Facts, limitations and challenges 
Injuries resulting from encounters between humans and cattle are reported on a yearly basis (e.g. 

Murphy et al., 2010; Watts and Meisel, 2011; Rhind et al., 2021), and in some cases, might result 

in loss of human life (e.g. HSE, 2022). The risk of injury is found to be associated with hours of 

human exposure to cattle (e.g. in bulls, Sheldon et al., 2009), and the vast majority of incidents, 

frequently referred to as ‘accidents’, occur in a farming context (e.g. in the production of animal 

dairy/beef; e.g. Lindsay et al., 2004, Fraser-Williams et al., 2016), where animals are commonly 

confined to a limited space, and are exposed to a variety of biotic and abiotic stressors associated 

with their management (e.g., exposure to loud and aversive sound, maintenance in abnormal 

social groups; e.g. Mandel et al., 2016). Injuries resulting from handling large animals in these 

conditions, especially when the necessary precautions are not fully taken, e.g. when no clear 

escape path for the animal/handler exists, are unfortunately expected (e.g. Sheldon et al., 2009). 

Injuries involving humans and cattle outside of animal farming context are substantially less 

common, nevertheless, may result in severe injuries leading to death (Fraser-Williams et al., 

2016). The report here will focus on injuries resulting to humans from encounters with cattle kept 

outdoors. Since the presence of a dog was previously identified as a risk factor (Fraser-Williams 

et al., 2016, but see Caspersen and Jensen, 2019 for international differences), a special emphasis 

will be given on the potential threat raised by the presence of a dog, and how it is handled by its 

owner during the encounter (e.g., human picking up the dog, releasing it from its lead, or keeping 

it closely on a short leash). 

 

Despite rising concerns about human injuries caused by free roaming animals in national parks, 

and the potential risk these encounter impose on the future of re-wilding initiatives, the 

information we have about these encounters is lacking. Systematic collection of information 

about human-cattle injuries outside of a farming context is not common, and existing reports rely 

mostly on studies that summarise hospital medical records (e.g. Watts and Meisel, 2011) and 

assess reports of injuries published in social media/newspapers (e.g., Fraser-Williams et al., 

2016; Caspersen and Jensen, 2019). This creates two main challenges:  

1. Skewed representation: The type of information available from the aforementioned sources 

is expected to present a skewed picture of the risk involved in encountering free-roaming cattle 

when kept outdoors (Sheldon et al., 2009; Fraser-Williams et al., 2016). For example, the reports 
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that reach the media are expected to be the ones that include the most severe injuries, thus under 

represent encounters that includ only mild injuries, or those that do not end up in any injury, but 

are simply perceived to be threatening by the visitors (e.g. Lindsay et al., 2004). Similarly, 

medical records from hospitals, are also expected to include only the most severe injuries (i.e. 

from those that seek the help of a medical specialist and/or involve the activation of health/life 

insurances). Most importantly, reports about peaceful encounters between humans and cattle, 

which based on the large number of visitors of national parks (in Denmark and elsewhere) are 

expected to constitute the vast majority of cases, are not reported. 

2. Missing information: The little information that is available, mostly relies on the report of 

the injured visitor and his/her interpretation of the encounter. We therefore lack objective 

knowledge about the dynamics of encounters resulting in an injury (i.e. how did they 

begin/develop/escalate). In addition, there is a substantial lack of information about the animals 

involved in the encounters, such as information about the dam (e.g. age, calving status), the calf 

(e.g. age, sex), and the dog if involved (e.g. age, breed or behaviour). We also do not have much 

information about the conditions in which cattle were brought up, their early life experiences 

(separation from their dam, agonistic interaction with humans/dogs, or such that inflict pain on 

the animals). In fact, even for injuries occurring on farms, where systematic reporting is expected 

to take place, and where animals have only limited possibilities to roam around, information 

about the specific location/facility where the injury occurred and the reason for it is commonly 

missing (Lindahl et al., 2013; Titterington et al., 2022). Moreover, there is always the risk that 

incidents reported retrospectively may be biased, simply because it is sometimes difficult to 

admit one’s wrong actions. Expending on the limited information available on encounters with 

cattle leading to injuries has been recognised as a key factor in understanding and reducing these 

events (Sheldon et al., 2009; Fraser-Williams et al., 2016).   

 

As we will highlight throughout the report, the biased representation of human encounters with 

free-roaming cattle may partly explain current perceptions/fear of visitors from meeting large 

free roaming animals (Jensen and Cleemann, 2018, Jensen et al. 2022), and as a result, alter the 

future probability of visitors to 1. Enter a field with a herd of free roaming cattle and, 2. When 

entering such a field, perceive an encounter with cattle as threating, which may tragically lead, 

via a ‘self-fulfilling prophecy’, to increasing the risks of a physical injury. 
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In the next section we will discuss ungulate defensive mechanisms, and consider how those might 

have been influenced by the domestication process in cattle, with a special focus given to 

maternal defensive behaviour. This section will clarify why initiatives aimed solely at minimising 

contact with free roaming cattle, but that do not address how one should behave during an almost 

inevitable encounter, are bound to fail.  
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Protective behaviour in cattle  
The high proportion of cases involving companion-dogs in fatal encounters with free roaming 

cattle has led to the assumption that dogs are perceived as predators by cattle, and that the attacks 

are simply a case of ‘innate’ defensive maternal behaviour, thus limiting our ability for 

intervention. To explore the possible role of maternal defensive behaviour in these encounters, 

let us first familiarise ourselves with the ways ungulates react to the presence of predators. As 

we will argue later in this report, human ability (or lack of) to differentiate between the aims 

behind the different defensive behaviours may play an important role in escalating cattle-human-

dog encounters. 

 

Ungulate Defensive Mechanisms 
 

Leuthold (1977) describes five different ways of action that exist in wild ungulates in response 

to a predator: 

 

1. Ignoring the predator. In conditions where the predator does not inflict an immediate 

fear (i.e. from the ungulates point of view, e.g. because the predator is “obviously not 

hunting”), or in cases where the ungulate has “sufficient means of defence or escape”, it 

is expected that ungulates will simply ignore the predator.  

2. Increased alertness. When the presence of a predator (or “any other suspect object”) is 

detected, the animal will stop ongoing activities (e.g. feeding, ruminating) and adopt body 

postures that facilitate the perception of additional cues on the behaviour (and possibly 

intention) of the predator (e.g. turns head towards predator, modify ear position, and in 

some species, stand motionless and somewhat tense). However, it is important to consider 

that some ungulates, particularly gregarious ones living in an open habitat, may actually 

approach the predator and gather around it at a distance “allowing safe escape in case of 

an attack”. If the predator then moves, the ungulates may follow it. This behaviour was 

termed “fascination behaviour” (Walther, 1969), and its suggested main function is to 

“keep the predator and its movements under close surveillance and deny it the opportunity 

for a surprise attack” by making it “difficult  or impossible for the predator to single out a 

victim from among the closely assembled ungulates”. Another possible function of this 
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behaviour is to attract the attention of conspecifics (and possibly other animals) that have 

not yet become aware of the predator’s presence. Where relatively large ungulates are 

involved, fascination behaviour may gain “aggressive overtones” and turn into mobbing 

or attack (Leuthold, 1977).  

3. Avoidance of detection. If the predator has not yet spotted the potential prey animal, the 

latter may try to remain undetected, either by freezing on the spot, lying down in dense 

vegetation, or sneaking away quietly. Cattle are commonly regarded to be a ‘hider 

species’, and keep their calves hidden in bushes/other dense plantation during the first 

days of life, while dams are foraging nearby, reducing predation risk (Langbein and 

Raasch, 2000); but possibly also to reduce risk of ‘mis-mothering’ (i.e., cows licking and 

nursing calves that are not their own offspring; Rørvang et al., 2018). Walking 

unknowingly towards an area where a calf is hidden may pose a direct threat on the calf 

(from the dam’s perspective) and if signs emitted by the dam are ignored, it may lead to a 

direct act of threat/attack towards the “intruder” aimed to protect the calf. 

4. Flight before or during an attack. Fleeing might occur if a predator has overstepped the 

flight distance. Nevertheless, at least when it concerns a cursorial predator (i.e. that can 

run fast/has high endurance), most gregarious ungulates will try to shelter their young in 

their midst by bunching up into a dense group at the beginning of the attack. This also 

allows to prevent the predator from the opportunity to singling out an individual animal 

on which to concentrate the chase.  

5. Threatening of and/or attack on the predator. An ungulate or a group may proceed and 

threaten or even attack a predator. Based on Leuthold (1977), this may occur in animals 

that are either large/strong enough or sufficiently armed to tackle the predator individually 

or in a concerted group action, or as a last-ditch effort of defence by a cornered or wounded 

animal (“critical reaction”, Hediger, 1942/50 in Leuthold, 1977). A special case of critical 

reaction, which does not necessarily involve the former, may be the defence of a small 

young by its mother (Leuthold, 1977), which is part of a larger behavioural category 

termed “maternal protective behaviour” (De Oliveira Costa et al., 2018, 2021, Flörcke et 

al., 2012; Pérez-Torres et al., 2014), or “maternal defensive/defensiveness behaviour” 

(Turner et al., 2013), “maternal defensive aggression” (Turner and Lawrence, 2007), 

“maternal aggression” (Svare, 1981).  
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The extent to which domesticated livestock respond to predator stimuli in ways similar to wild 

ungulates remains largely unknown (Kluever et al., 2009; Muhly et al., 2010). While some argue 

that the response of domesticated species may be reduced due to selection for tameness (Flörcke 

and Grandin, 2013), others have argued that behavioural responses to predators persist despite 

domestication (Terlouw et al., 1998, Welp et al., 2004; Laporte et al., 2010), and that the 

behavioural change in animals undergoing domestication is characterized by changes in the 

quantitative rather than qualitative nature of responses (Price, 1999). In support of the latter, 

Laporte et al. (2010) notes that both domestic and wild animals are shown to respond to predators 

with adaptive behaviours such as increased vigilance, grouping and changes in group sizes, 

changes in habitat selection, and various changes in movement patterns (for the full reference list 

see Laporte et al., 2010). In fact, it has been suggested that human selection for calmer (less 

fearful) animals, e.g., during routine husbandry tasks, may actually lead to animals with stronger 

maternal defensiveness (Turner and Lawrence, 2007). The idea is based on evidence from other 

species, such as sheep, showing that expression of maternal defensiveness is most vigorously 

shown by the least fearful animals (Murphy et al., 1998).  

Following from the latter, the underlying assumptions in this report are as follows; 1) bovine’s 

repertoire of defensive behaviours, like many other natural behaviours in farm animals, was not 

eradicated during the domestication process, and 2) variability in anti-predator responses, which 

is found in both wild preys and in cattle, may depend on landscape and predator hunting 

circumstances, such as if the prey is chased or stalked (Laporte et al., 2010). In fact, later in the 

report, we will argue that the choice of anti-predatory behavioural response by cattle, and more 

importantly, the way the human perceives/interprets this response, will likely determine the result 

of the encounter. In the next section, we will focus on maternal protective behaviour, which is 

the main attributed causation for human injuries from cattle kept outdoors.  

 

Maternal protective behaviour  
 

Maternal behaviour is defined as the collection of behaviours performed by the mother that can 

increase offspring survival (Krasnegor and Bridges, 1990). In cattle, this protective behaviour is 

considered as one of the main causes of accidents (Grandin 1999; De Oliveira et al., 2018) and 

it is perceived as one of the greatest threats to handler safety in the industry (Turner and 

https://www.sciencedirect.com/science/article/pii/B9780124071605000312#bib115
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Lawrence, 2007), especially in cases where contact with the calves in the first 20 days is 

unavoidable (e.g. to comply with current European Union (EU) regulations1). Although 

commonly referred to as an act of “unprovoked aggression”, it is important to clarify that when 

it concerns cattle, maternal protective behaviour is commonly elicited in response to a perceived 

threat associated with the way the animal is managed (e.g. intervention in cases of dystocia during 

parturition, or soon after calving to treat navels/identification procedures; Orihuela and Galina, 

2021). Interestingly, despite being one of the main reasons for human injuries by cattle (i.e. in 

both indoor and outdoor contexts human injuries are reported to result mostly from a cow’s action 

when calves were at foot (e.g., Health and Safety Executive, Kenilworth, UK (1993–2003); 

Fraser-Williams et al., 2016), the risk of a direct attack by a dam of a newly born calf is 

surprisingly low. In fact, even in situations where calves are directly approached and/or 

manipulated, it is only the minority of the animals that seem to actively threat and/or attack. For 

example, in a study aimed at evaluating differences in individual maternal protective behaviour 

of beef cows 24 h after calving (Flörcke et al., 2012), cow–calf pairs were approached with an 

unfamiliar utility vehicle that circled the pair and gradually decreased the distance between the 

vehicle and the pair. The authors report that 99% of the cows moved between the vehicle and 

their calf to protect it, 13.2% lowered their heads as a sign of aggression and 78% vocalised. 

Similar findings were reported by Costa (2017) who evaluated the effect of direct calf handling 

by humans on maternal defensive behaviour in 4385 Nelore cows. The latter study reports that 

11.4% of cows threatened and only 1.8% attacked their handlers. Based on these studies, one 

could expect a relatively small proportion of cows to display a behaviour of attack when their 

calf is being threaten (and even more so, in cases where calves are not directly manipulated, i.e., 

as in the expected case of park visitors). This inference however, does not take into account the 

involvement of a dog in the encounter, and the degree of fear/threat its presence, or as we will 

later argue, his specific behaviour, may elicit.  

 

The relatively high proportion of cases involving dogs and young calves (in the overall small 

number of incidents) has led to the hypothesis that maternal protective behaviour is the 

underlining reason for the attacks, with dogs being perceived as a predator (possibly a wolf), 

posing a threat to the calves. In the next section, we will discuss this possibility. 

 
1 (1760/2000) beef calves in all EU Member States are required to be double-tagged by the age 
of 20 days to ensure the traceability of meat products. 
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Cow’s perspective: wolves vs. dogs 
In order for a prey species to take an appropriate and adaptive action to avoid predation, it has to 

distinguish between predatory and a non-predatory species, active and inactive predators, and 

dangerous and harmless situations (Blank, 2020). While the ability to distinguish between these 

categories undoubtedly is affected by the animal's experiences it is also likely to be subjected to 

a high degree of natural selection, since non-optimal escape decisions may result in death. One 

might therefore wonder if domesticated cattle raised in a predator-free environment are able to 

discriminate a predator from a non-predator. 

 

Wolves and other predators: 
 

Wolves’ presence has a direct effect on cattle behaviour. For example, Laporte et al. (2010) 

showed that during independent periods of wolf presence (n = 72), cattle increase path sinuosity 

(i.e. cattle zigzagged more) and decrease distance to group members. In line with these findings, 

Kluever et al. (2009) reported that wolf olfactory (faecal and urine samples) and visual stimuli 

(three-dimensional target mounts) increased cattle vigilance and decreased their foraging rates. 

This response was recorded in both cattle with previous interaction with wolves and in predator-

naïve cattle without a history of interacting or being preyed upon by wolves. The latter results, 

together with studies showing that predator-naïve dairy calves increase vigilance in the presence 

of odour of other predators (Adcock and Tucker, 2020), support the notion that domestic cattle 

are innately attentive towards predator cue under relaxed selection. Yet it is important to consider 

that this reaction may differ between predators. For example, Kluever et al. (2009) found that the 

reaction of cattle to stimuli from mountain lions were not different from control (i.e. no stimulus). 

Similarly, Pfister et al. (1990) reports that sheep do not respond to bear odour, as they do for 

coyote, fox, cougar faecal odour. Nevertheless, once cattle do encounter a predator, they will 

alter their future behaviour towards similar/related risks. For example, Cooke et al. (2013) found 

that exposing cows to a simulated wolf encounter (which consisted of cotton plugs saturated with 

wolf urine attached to the drylot fence, continuous reproduction of wolf howls, and 3 trained 

dogs walked using a leash outside the drylot perimeter fence) elicit different behavioural and 

physiological changes in wolf-experienced cattle (i.e. cows originating from a herd that had 

experienced multiple wolf-predation episodes, even if the tested animals did not necessarily 

encountered a wolf themselves), compared to cows that are unfamiliar with this predator. Once 

https://www.sciencedirect.com/science/article/pii/S0168159197001226?casa_token=H-taOoiItj4AAAAA:EwDIBrEG76-rrzcx7Y9EdhjjrDwSHomTjnoe64PRZqCFpzNPSdnAMzPCXAtRKVpGFXyhkLHt#BIB14


14 
 

exposed to the simulated wolf, wolf-experienced cattle immediately bunched-up in the farthest 

corner of the drylot pen, and maintained this disposition during the entire experimental 

manipulation (20 minutes). Conversely, cows that were unfamiliar with this predator remained 

dispersed within the dry-lot pen. In a later study, those authors find a marked differences in 

mRNA expression of brain and blood biomarkers associated with down regulation of stress 

response in cows that originate from a wolf-experienced herd, compared to wolf-naive cattle, 

following a wolf simulation (i.e. PTSD-related biomarkers established in human and rodent 

literature; Cooke et al., 2017). The results of the latter two studies suggest that the degree of 

perceived threat (here manifested by previous experience with a specific predator) will determine 

if the heightened vigilance levels (reported in earlier studies) will be accompanied by additional 

defensive responses (here, grouping behaviour). 

 

 

Are dogs perceived as a potential threat? 
 

As we will show below, the presence of dogs, or dog’s odour seems to raise cattle 

vigilance/interest in some studies, but not in all. Whether this attentiveness is accompanied by a 

sensation of fear (i.e. resulting from the perception of a situation as a threat), and in which 

conditions this increased vigilance may possibly elicit a defensive response, cannot be 

determined based on existing data. 

There are several studies indicating that cattle are attentive to the presence of dogs in their 

surroundings. For example, Welp et al. (2004), assessed the vigilance of 40 cows, each tested 

alone, when entering an enclosure from which a human or a dog (a large 38 kg Collie–Bernese 

mixed breed), could be sighted from a distance (i.e. the latter two were positioned adjacent to the 

enclosure, behind a fence). Time spent vigilant (head held up) was found to be significantly 

higher in the presence of a dog than in the presence of a human. The degree of vigilance in the 

aforementioned study was suggested by the authors to be altered according to the animals’ degree 

of fearfulness. In line with these findings, “fearful heifers” (i.e. as determined by several 

behavioural measures, for details see Kremer et al., 2021), compared with “non-fearful heifers”, 

spent a higher proportion of time staring at a predator-like dog model used as a threatening 

stimulus in an attention bias test. The dog model was built from a combination of visual (statue 

of standing Labrador or sitting Bulldog), olfactory (i.e. urine sample) and auditory cues 

(recording of a growling dog). Terlouw et al. (1998) reports that in the presence of dog faeces, 

https://www.sciencedirect.com/science/article/pii/S0003347220300993#bib51
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cattle significantly increase the duration of ‘stretched locomotion’ (i.e., “slowly lifting and 

putting down at least three legs, head stretched forward and downward, hoofs hardly loosing 

contact with floor”). This behaviour has been interpreted as illustrative of conflicting 

motivations; on the one hand, the animal’s motivation to maintain distance, to minimise danger, 

and on the other hand, the motivation to explore, to acquire information on the potentiality of 

danger (risk assessment). The reported increase in vigilance in the mentioned studies occurred in 

the presence of a static/inattentive dog. Exploring the effect of dog presence in an open arena, 

when in movement (walking/running), or even more so, when the dog’s body postures may hint 

on direct engagement with the cow, be it a playful/aggressive/protective intention, may yield a 

different, possibly stronger response.  

So far we have seen that cattle respond to dog presence by increased vigilance. Whether this 

vigilance is indicative of fear or not (e.g. alertness, Beauchamp, 2017), cannot be determined 

from these studies. Increased alertness was previously recorded in cattle encountering a new 

environment or novel stimuli in a familiar environment (Herskin et al. 2004; Kilgour et al. 2006). 

Dairy cows, for example, show increased behavioural responses characterized by increased 

exploration, arousal and behavioural conflict when exposed to novel food or an unfamiliar person 

compared with inanimate novel objects (Herskin et al. 2004). In fact, some studies fail to report 

increased vigilance in the presence of dogs. For example, Highland cattle encountering dogs on 

pasture (210 cases, within 100 meters from the herd, either within the area or along its perimeter) 

were reported to “not to be particularly alert towards dogs”, but not much more information was 

provided (Geven and Graaf, 2014). The authors explain this finding by stating that the specific 

cattle breed used in the study (Highland cattle) is “known for their docile yet hardly nature” and 

that the herd has been “subject to dogs on a daily basis, which may have habituated them to dog”. 

Kluever, (2007) (unpublished data), reported that both experienced and naïve-predator cattle lay 

ruminating and resting near ranch/herding dogs, “without exhibiting antipredator behaviour” 

toward them (Kluever, 2007, unpublished data – in Kluever et al., 2009), but no additional 

information is provided. In another study, Padilla de la Torre (2013) assessed cattle individual 

behavioural responses to heterospecific playbacks of familiar and unfamiliar humans (“come up” 

call, used to call cattle for fresh food), dogs (a mix of aggressive barking and growls) and a pack 

of grey wolves (Canis lupus, howling sound). The manipulation was carried in an open field, on 

the whole herd, rather than on individuals tested separately (as in several of the aforementioned 

studies). Contrary to the author’s expectations, there was no statistical difference in the responses 
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of cattle, at either the level of the herd or the individual, depending on the familiarity or the 

identity of the heterospecific individual whose call was played back to them. Lastly, Lee et al. 

(2018) found that while cattle in an increased state of anxiety (facilitated by administration of 

anxiogenic drugs) demonstrate attention bias towards a dog, cattle administered with anxiolytics 

drugs (i.e. diazepam, a drug that is expected to decrease anxiety) did not differ from the control 

condition (i.e. saline) in the face of a similar “threat” (dog). The lack of consistent/coherent 

reaction of cattle to the presence of dogs/dog cues in these different experiments, may hint that 

expression of increased vigilance in the face of a dog, let alone, a fear response, may depend on 

more than its mere presence. Additional factors, which relate to the cattle history and experience, 

as well as the interaction with the dog and its owner, will be discussed in the next section. 

 

Before we move to the next section, we would like to draw the attention of the reader to an 

additional point that should be considered when discussing how dogs may be perceived by cattle. 

Humans have been using dogs, and still do, to herd cattle (e.g. heeler breeds, such as the 

Australian cattle dogs) and guard it (e.g., van Bommel and Johnson, 2012). If dogs are indeed 

perceived by cattle as ”predator”, this should, in principle, jeopardise the owner’s profits, 

considering that the presence of predators in the surroundings of cattle has been shown to increase 

the herd’s vigilance at the expense of feeding time (Kluever et al., 2009, Laporte et al., 2010). 

Interestingly, change in the behaviour of cattle towards herding dogs, following encounters with 

wolves have been mentioned in the media2. In a region where wolves were reintroduced more 

than 20 years ago, cattle were reported to start to attack herding dogs, possibly as a result of over 

generalisation from wolves to dogs. Nevertheless, it is important to consider that 1. Over 

generalisation (i.e. associate dogs with wolves) does not seem to occur in all cases of wolf-

experienced cattle (see Kluever, 2007 above), and 2. Even in those cases, where dogs are 

associated with wolves following an attack by the latter, an attack on humans themselves cannot 

be easily explained without taking into account the human factor (i.e. behaviour), as we will 

explain in the next chapter.  

 

To sum up, the existing data suggest that in some situations, cattle may be vigilant/modify their 

behaviour in response to the sight and smell of dogs. However, it cannot be determined whether 

this behavioural alteration, when documented, is indicative of fear or perception of threat. Future 

 
2 https://idrange.org/range-stories/north-central-idaho/unforeseen-impacts-caused-by-wolves-in-idaho/ 

https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/diazepam
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investigation of cattle behaviour towards dogs, when kept on/off a leash, in an open arena, with 

and without the presence of the dog owner, and in response to different behavioural displays from 

the dog (e.g. barking, grawling, play behaviour etc.), is encouraged. Nevertheless, it is important 

to emphasise that a direct defensive attack on a predator, even in the face of real threat, is not 

common in cattle (Flörcke et al., 2012, Costa 2017). 

In the next section, we will discuss what might bring a cow to assault humans in a free range 

environment (i.e. when having the possibility to escape).  
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Fear and emotional contagion 
The reaction to a fear-eliciting event is determined by its general characteristics, e.g. novelty and 

physical characteristics of its presentation, such as movement, intensity, duration, suddenness or 

proximity, with some fears being innate, such as the fear of height or darkness (Forkman et al., 

2007). The emotional state elicited in a fear response may spread to other conspecifics and 

heterospecifics in its surrounding, via a process called emotional contagion. Emotional contagion 

is broadly defined as the emotional state-matching of a subject with another (de Waal, 2008). 

The emotion is transmitted through a signal of a certain modality (e.g. olfactory, visual or vocal) 

from the emitter to the receiver of the signal without necessarily requiring conscious and effortful 

processing (Briefer, 2018).  

 

Here we will consider a possible contagion of emotion between members of the herd, but 

especially, between the owner and its dog (for a recent review on intra and inter-species contagion 

of emotions please see Pérez‐Manrique and Gomila, 2022). In cattle, the presence of a stressed 

companion has been shown to be associated with an increase in cortisol, a longer latency to feed 

and slower feeding rates, indicating increased fearfulness (Boissy et al., 1998). In fact, it seems 

that the urine of a distressed conspecific, without the presence of the conspecific itself, is enough 

to elicit a fear response (Boissy et al., 1998). Therefore, it may take only one cow, with a negative 

experience with humans/dogs to influence the affective state of its group during an encounter. 

Perception/transmission of emotions can occur between species as well (e.g. Maigrot et al. 2022). 

If the human/dog are perceiving the situation as alarming, a quick escalation of the event is 

expected, as the fear experienced by the owner, may affect the behaviour of the dog (i.e., display 

of defensive aggression that escalates the conflict or 2. Defensive behaviour, e.g. hiding behind 

the owner). In such a case, cattle may or may not display additional defensive behaviours on their 

part, which may escalate the encounter even more. Below, we will explore how cattle senses, and 

previous experience with humans/dogs may determine under which circumstances an encounter 

may be judged threatening to cattle. To achieve this goal, we will use the classic scenario of a 

cow/herd approaching a visitor and its dog, and try to describe its possible underling fear eliciting 

characteristics, for each of the triad members. 
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OMG, they are coming towards us! As previously mentioned, a common defensive behaviour of 

cattle is to approach a potential threat and collect information about it (“fascination behaviour”, 

p. 8). Nevertheless, it is important to consider that the approach behaviour does not only arise for 

defensive purposes (Grandin and Deesing, 2022). Animals are known to actively explore their 

environment, which is often referred to as ‘inquisitive exploration’ (e.g. Wood-Gush and 

Vestergaard, 1991). This exploration seems to be valued positively by animals even when the 

acquired information has no immediate use for feeding, sexual behaviour, or other actions leading 

to consummatory rewards (Wood-Gush and Vestergaard, 1991; Newberry, 1999). Regardless of 

the initial cause for the cattle to approach the human, the interaction that will develop during the 

encounter is likely to determine its nature and consequences. To understand why and how a 

simple case of a herd approaching to collect information may develop into a mutual fear response, 

we need to try to “get into the head” of each of the triad members. To do so, let us first consider 

some of the main characteristics of the perceptual system of cattle.  

 

Cattle’s heightened senses, learning & cognition: 
 

Vision. Cattle, like many other mammals that have their eye positioned laterally, have a wide 

visual field, allowing them to minimise the width of the blind zone and improve their ability to 

detect predators in their horizon (Fig 1), even when grazing with their head down (i.e. due to 

compensatory eye movements in response to changes in head position termed cyclovergence; 

Banks et al., 2015). The elongated horizontal oval shaped pupil and the high receptor density 

centred on the eye’s horizontal meridian, are among the main factors that further increase cattle 

ability to detect motion in their surroundings, thus increasing the possibility of detecting a 

predator (Banks et al ., 2015). This ability however comes with a cost, effecting both the width 

of binocular vision (i.e. depth vision), but also, how ‘sharp’ can they actually see what is directly 

in front of them (Banks et al., 2015). Cattle’s high sensitivity to movement on the horizontal 

plane may explain why fast movement in the surrounding, be it – dogs running, humans waving 

hands, bicycles passing by – may elicit at least some degree of fear reaction in cattle. Limited 

visual acuity to what is in front of them may explain why cattle need to get closer to the object 

of interest and collect information also from its other senses, as described below.  

  



20 
 

 

 

 

 

It is important to note however, that despite a compromised visual acuity associated with the 

specialization in detection of movement on the horizontal plane, cattle are able to discriminate 

between conspecifics (e.g. Coulon et al. 2011) and non-conspecifics (e.g. humans, Munksgaard 

et al., 1997), as will be further discussed in the ‘Learning and Cognition’ part below.  

Olfactory. Equipped with a vomeronasal organ, cows can expand on the information they acquire 

from other senses to gain knowledge on the social and reproductive state of conspecifics (Phillips, 

2002), as well as to detect hormones associated with stress in the urine of their conspecifics 

(Boissy et al., 1998). Although considerably less studied than in dogs and other species (Jardat 

and Lansade, 2021), there seems to be some preliminary data suggesting that cows, like horses, 

may be able to detect stress in humans (cattle: Destrez et al., 2021; dogs: Wilson et al, 2022). A 

herd approaching to collect information on a dog and his/her owner, can thus escalate the 

situation if the owner finds the act of approach to be alarming. A stressed owner will signal his 

emotional state to cattle, but even more importantly, to the dog (Albuquerque et al., 2016; 

Siniscalchi et al., 2016, 2018), which in response may display protective behaviour (e.g. increase 

movement and/or barking/growling, or alternatively hide behind the owner).  

Auditory. Cattle hearing ranges are from 23 Hz to 35 kHz, which is almost twice as that of 

humans (20 Hz to 20 kHz), with a well-defined point of best sensitivity at 8 kHz (Heffner and 

Heffner, 1983). However, with an average sound acuity localization threshold of 30 degrees, they 

Figure 1. Illustration of cattle field of vision. Yellow lines represent perceived area, black lines represent blind 
area. A. Human visual field (point of view). B. Cattle visual field. The lateral eye positioning and the elongated 
horizontal slit pupils of cattle allow them to monitor the presence of their herd members at any given moment. 
Illustration: Roi Mandel Briefer. 
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are less able to localize sounds compared to dogs (8 degrees) and humans (0.8 degrees; Heffner 

and Heffner, 1992). This reduced sound localization ability has been suggested to make them 

less certain about the location of a predator and, therefore, more fearful (Adamczyk et al., 2015). 

High pitched/loud noises startle cattle, and shouting from the human side, regardless if it is 

directed to the dog (that could be barking) or to the approaching cow, is expected to escalate the 

response even further (Waynert et al., 1999), via a positive feedback loop and intra-species 

emotional contagion processes (i.e. the more scared is the human/dog, the stronger will be their 

reaction, the bigger the perceived threat from the cattle side). 

 

Learning and cognition. The scientific literature directly addressing cognition, learning, and 

memory in cattle is relatively limited and has been reviewed by Marino and Allen (2017) and 

more recently by Rørvang and Nawroth (2021). The few experiments carried out so far indicate 

that cattle possess robust and rapid learning abilities; they are able to form quick associations, 

learn to solve a complex maze (defined as one with multiple arms) and retain the memory of the 

association/solution for prolonged periods of time (Hirata and Takeno, 2014; Hirata et al, 2016). 

It is therefore not surprising that they also possess good abilities to discriminate between 

conspecifics (preference for familiar vs. unfamiliar conspecifics in a Y-maze discrimination task, 

Hagen and Broom, 2003). They can also learn to avoid specific individuals that had previously 

caused them harm (Munksgaard et al., 1997; Taylor and Davis, 1998), with adult cows showing 

the ability to learn to differentiate handlers who wear the same clothes.  

 

Understanding how cattle may perceive the encounter is however, only one part of the equation. 

The way humans will perceive the encounter themselves (and as a result, also their dogs), is 

expected to have a great effect on the possible escalation of the encounter. Unfortunately, as 

things stand (chapter 1), humans’ perception of the risk of encountering free-roaming cattle is 

expected to be biased: 
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False perceptions - “beware of the aggressive mothers”  
 

Free roaming cattle may be perceived as scary (Jensen and Cleemann, 2018, Jensen et al. 2022). 

Being approached by a group of cows in an open field, regardless of its underlying cause 

(“fascination behaviour’” or “inquisitive exploration”) is thus expected to inflict even more fear 

than their mere presence, and potentially be misinterpreted by un-informed visitors as aggressive 

behaviour from the cattle side, aimed at threatening and/or attack. Similarly, seeing cows group 

around us (i.e. grouping behaviour, commonly explained as being aimed to dilute predation risk 

among individuals in the group and increase group vigilance (Lima, 1995), can too be perceived 

as aggressive behaviour, and affect the manner with which we will respond to this behavioural 

display.  

 

The knowledge and beliefs we hold affect the way we consciously perceive the reality around us. 

We tend to consciously perceive what aligns with our expectations (see Figure 2 below) and fail 

to perceive what is not (Simons and Chabris, 1999). The knowledge that we have about cattle 

behaviour in an outdoor setting, as previously explained, is expected to be strongly biased 

towards one direction (i.e. cattle are aggressive/dangerous animals, chapter 1), and affect our 

perception. To give the reader a feeling of how strong this effect may be, let us take the perception 

of human faces as an example. The interpretation we give to facial expressions highly depends 

on the context in which they are presented, be it body posture, social context or any other relevant 

previous information (Barret et al., 2011). A nice example is given by Aviezer et al. (2008), as 

seen in Figure 2. The exact same facial expression is perceived differently, based on the body 

posture of the human actor. Interestingly, the context in which a stimulus is presented does not 

have to involve the exact same sensory modality (i.e. in the previous example, the visual 

modality). For example, the ‘smell of fear’, which humans are sensitive to (Chen and Haviland-

Jones, 2000; Ackerl, et al., 2002; Prehn et al., 2006), may alter our visual perception. In the 

presence of fearful sweat, human subjects tend to interpret ambiguous facial expressions as more 

fearful (Zhou et al., 2009). In line with these findings, female human subjects tend to rate faces 

with neutral expression more negatively when presented in the presence of the “anxiety scent” 

compared to “exercise scent” (Pause et al., 2004). As cattle have been repeatedly portrayed in 

the media as animals that can injure humans, it is only logical that their presence may elicit fear, 

at least among some visitors. This interpretation may affect the way the visitor perceives the 



23 
 

behaviour of cattle, his/her own behaviour (shout, try to escape etc.), but also, the behaviour of 

the accompanied dog, via processes of emotional contagion.  

 

 

 

 

Missing information 
 

Unfortunately, for the vast majority of cases, the history of the animals that were involved in 

fatal encounters between free roaming cattle and humans, and their relationship with human 

handlers (or dogs), is not available. Moreover, we are lacking many specific details about the 

dynamics of the encounters themselves that could assist us in understanding the causes for the 

injury. How did the visitors respond to the approaching cows? Did they shout at the cattle? At 

their dog? At each other? Were they waving their hands? Were they holding a walking stick? 

What was the cattle’s previous experience with humans carrying these sticks, in the farm or 

outside it? Was the dog leashed before/during the encounter? Up to which part of the encounter? 

Additional question that arise concern how leashed dogs are perceived, and more specifically, if 

leashed dogs could be perceived as not responding to a display of threat from the cattle’s point 

of view (e.g. mock attacks), and thus may seem more aggressive than they are (i.e. simply 

because they are unable to escape being tied to a leash). Did the visitors try to run away? Where 

they aware that cows are generally faster than humans? And that running might actually induce 

a ‘chasing effect’ (page 8)? Is going off the paths more or less common when a dog comes along? 

Figure 2. The effect of context on perception. 

Examples of stimuli exhibiting four levels of 

perceptual similarity between the target face 

and the facial expression typically associated 

with the context. Here identical disgusted faces 

appeared in contexts of (a) disgust (full 

similarity, i.e. dirty diaper), (b) anger (high 

similarity, i.e., raised arm/fist), (c) sadness 

(medium similarity, i.e. holding hands close to 

chest, graveyard in the background), and (d) fear 

(low similarity, i.e. “protective” hand gesture). 

Adapted from Aviezer et al, 2008. 
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Did they encounter occur near a bushy area where a calf or several calves be hiding? Are park 

visitors even aware of cattle being a hider species? Answering these type of questions may help 

us to understand the dynamics of fatal encounters and possibly, identify the main risk factors. 

Nevertheless, as we will argue in the next section, there is already much that could be done to 

minimise the risks. 
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Possible solutions 
Here are a few preliminary thoughts about what could be done to minimise the risk of injury 

during encounters between free roaming cattle, dogs and their owners. The first and most 

important solution seems to be the need to correct and reframe human understanding of cattle 

behaviour in an outdoor setting and step away from the fear eliciting approach that seems to 

dominate intervention programs so far. Indeed, guidelines on how to behave on pasture with free 

roaming animals is commonly focused on instructing visitors on how to avoid contact with the 

animals, while warning them from “maternal aggression” (e.g. Caspersen and Jensen, 2019). 

Portraying defensive maternal behaviour as ‘innate’ aggression, and neglecting what may lead to 

this fear or defensive behaviour in a certain moment (e.g. walking directly towards a bush where 

a calf is hiding), may unfortunately result in a self-fulfilling prophecy. Human fearful behaviour 

(e.g. raised voice, fast movement, escape behaviour) may contribute to the fear elicited in 

cattle/horses, and even more so, if companion animals are brought along (e.g. dogs), as the overall 

fear response of the triad (human-dog-cow), is expected to be even higher, following emotional 

contagion (e.g. Huber et al., 2017; Düpjan et al, 2020). Trying to escape in these situations, 

unaware of the fact that cattle run faster than most humans, could only increase the associated 

fear, and risk of self-injury. Informing park visitors about the behaviour of cattle (senses, 

cognition and social behaviour), and about how to behave during an encounter with them may 

be a first step in learning how to cope with encounters when they happen, rather than simply 

hoping they could be completely avoided. 

To achieve this goal, we suggest to target future intervention initiatives at three different time 

periods; prior to an encounter, during the encounter and following the encounter. The 

intervention should address each member of the cattle-human-dog triad separately. The pre-

encounter period, is, as one might expect, the most important one. Luckily, it is also the period 

that allows the most planned and controlled intervention. By intervening before an encounter 

takes place, we can provide humans entering areas with free roaming cattle the knowledge and 

the tools to safely cope with the situation, and hopefully experience it in a positive manner. If an 

encounter does take a negative turn, the visitors would also be instructed on how and to whom 

to report it, but also, provided with the tools to understand the possible causes and what could be 

done to prevent such experiences in the future. For additional thoughts about how to handle these 
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encounters, we recommend that the reader also considers suggestions by Caspersen, and Jensen 

(2019). 

 

Prior to encounter 
 

Cattle –  
 

Upbringing and management – although this is not the responsibility of the potential park visitor, 

the following points should be considered when applying a more wholesome approach to 

maintaining a shared space for humans and other animals that may perceive each other as a threat.   

i. “Un-fit” animals and choice of breed - maternal defensive behaviour has been suggested to be 

a heritable trait, and genetic selection, which could be used as a method for reducing 

aggressiveness of cows throughout generations, has been previously proposed as a way to 

decrease this trait (Turner and Lawrence, 2007). However, it is important to consider that several 

challenges associated with this approach have been raised. First, maternal defence is one of the 

traits that characterises good maternal care (Grandinson, 2005), and appropriate maternal care is 

essential for offspring survival, especially in natural parks where limited human intervention is 

expected. Second, as Turner and Lawrence (2007) suggests, it is in fact the calmer animals that 

are expected to have a stronger maternal defensiveness (i.e. the latter argue that reduced fear 

responsiveness of the dam to novel and potentially dangerous situations facilitates the expression 

of maternal protective behaviour), and in the case of animals kept in a national park, those 

animals might be the ones that would be more likely to approach). Third, we need to identify 

those animals that are most likely to express strong maternal defensive behaviour a-priori, and 

not in retrospective, to reduce the risks of injury. So far, the response to threat does not seem to 

part of the temperament of the animals (Pérez-Torres et al., 2014), and we do not know if current 

existing methods to assess maternal defensiveness (assessment during ear tagging, Buddenberg 

et al., 1986; Morris et al., 1994) are relevant for assessing this behaviour in the presence of dogs. 

In the absence on an “easy” solution (i.e. culling “problematic animals”), we need to understand 

what triggers defensive behaviour in the dam in the first place, that is, what makes her perceive 

a threat in her surroundings. Once we understand that (e.g. cattle senses/cognition, p. 18-20), we 

https://www.sciencedirect.com/science/article/pii/S1871141306002861#bib18
https://scholar.google.com/citations?user=fWndjF0AAAAJ&hl=en&oi=sra
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could move on to explore what can be done to change this perception/avoid the animal from 

reaching that state (see ‘human knowledge’ below).  

 

ii. Social and Cognitive development – We should ensure that animals introduced to the park 

were given the appropriate conditions in early stages of life to develop correctly. For example, 

we should avoid using animals that experienced social isolation during the first weeks of life (i.e. 

limited or no physical contact with their dam and conspecifics). Social isolation of calves 

following calving is a common management practice in dairy farms, which originated from the 

desire to reduce horizontal transmission of disease between calves yet has been repeatedly shown 

to affect calves’ cognitive and social development and to compromise their learning abilities at 

later stages of their life (Costa et al., 2016). For additional risk factors for calves during early 

development see Costa et al. (2019). 

 

iii. Negative associations and pain - negative associations between animals and their handler 

should be avoided (Grandin, 1999). Training animal handlers, even if they are expected to have 

only limited contact with the animals, is advised. If pain needs to be inflicted (e.g. veterinary 

intervention), measures to alleviate pain and negative affective states should be applied before, 

during and after the procedure. 

 

iv. Positive reinforcement - Handling of the animals, if needed (e.g. transportation), should 

always be done calmly and using positive reinforcement. Repeated exposure to aversive handling 

procedures can result in cattle becoming more reactive and fearful of people (Grandin, 1997, 

Hemsworth and Coleman, 2010). Positive reinforcement could minimise this fear, yet create a 

different problem – animals associating all humans to a positive reinforcement, meaning they 

would be more likely to approach. For this reason, reinforcement should be carried out using 

distinct clear multi-sensory physical characteristics (colour and specific unique sound and smell) 

to minimise the risk of generalisation to other humans and to prevent scenarios where the animals 

approach visitors to receive feed/treats (this of course should be relevant to visitors as well, i.e. 

never feed the animals).  

 

v. Habituation – depending on the likelihood to encounter an animal / humans – animals can 

easily be habituated, via gradual exposure to the presence of humans, dogs, walking sticks, 

bicycles, noise and any other potential fear eliciting stimuli. There is plenty of evidence that 

https://www.sciencedirect.com/science/article/pii/S0168159109001658#bib14
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cattle can be habituated to humans and become less fearful of them (e.g. Hemsworth et al., 1996). 

In fact, Crossley et al. (2022) report that when a dog was not routinely involved in herding 

practices, a greater proportion of cows displayed fearful avoidance responses towards humans. 

Those authors suggest, as a possible explanation, that cows on farms with noisy or unpredictable 

dogs are more accustomed to disturbance and, therefore, be less fearful of a quiet human 

approach. A different method could be to try to keep the animals as un-tamed/un-habituated as 

possible and to prevent any habituation to humans/dogs. In the latter case, the animals are 

expected to actively avoid humans when possible, however, it could also have the exact opposite 

effect, where cattle will approach more to explore the new stimulus. Depending on visitors’ 

expected compliance with rules/social norms, the two approaches could be carefully explored 

(see ‘Compliance with social norms or prosocial behaviour’ below).  

 

Human –  
 

Information about free-roaming cattle and the danger of injury is expected to be skewed (see 

Skewed representation, p.6). Since our knowledge about a stimulus will affect the way we 

interpret a situation (pp.21-22), findings creative and engaging ways to change our perceptions 

might be needed as fear is always the easiest to spread (e.g., Altheide, 2018).  

i. Context and positive framing. Informing park visitors about cattle senses and social behaviour, 

including the tendency of cattle to hide their calves at an early age, and adding information about 

cattle defensive strategies, could allow visitors to differentiate between behaviours aimed at 

gathering information, and those directly aimed at defending the calf. Information should be 

provided in a positive framing, explaining the rich and complex social behaviour of bovines. 

Misleading terms like “maternal aggression” should be avoided as it can spread fear and 

contribute to escalating encounters with cattle rather than encouraging responsible behaviour in 

face of the real existing risk. It should be highlighted that cattle in most cases do not pose any 

danger to humans if treated correctly and when behaved towards appropriately, but that care 

should always be taken, especially when calves are present. Example for a positive framing 

approach can be found in Appendix 1. For an idea of how to examine different communication 

methods, see Appendix 2. Regardless of the general framing, we should be able to recognise 

signs of fear/discomfort from the cattle side so we could adjust our behaviour. One can get a brief 

overview of cattle fear / treat display in Appendix 3. Special attention/intervention efforts should 

https://www.sciencedirect.com/science/article/pii/S0168159109001658#bib19
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be placed prior to the (expected) calving season. Conducting information dissemination events 

with interested people could create agents of change that could help spread the knowledge and 

social policing (see pp. 30-31). 

It is important to consider, however, that providing knowledge does not always seem to be 

sufficient. We can in fact learn quite a lot from work done on trying to prevent sheep worrying 

by dogs (i.e. attacking/chasing away sheep). Oxley et al. (2017) reports on a variety of initiatives 

aimed to minimise livestock worrying. From farmers putting warning posters/signs up on their 

land stating that dogs need to be kept on the lead, to campaigns that have included the Kennel 

Club and the National Farmers Union as collaborators to provide information to dog owners. 

Despite highlighting that livestock worrying is a criminal offence that may result in fines or 

prosecution (i.e. in the UK), the welfare implications for sheep, and the risks that the dog may be 

shot / put down, those authors report that incidents of sheep worrying are a frequent occurrence. 

When considering the importance of re-wilding projects in the broader contexts (human-animal-

planet relationship), it might become evident that we should consider targeting the topic both in 

schools via learning programs, but also, when possible, in engaging educational themes at the 

entrances to parks (be it via virtual treasure hunt trails in parks, or other initiatives aimed at 

teaching park visitors about the rich and complex life of the animals inhibiting the area). 

ii. Compliance with social norms or prosocial behaviour. Another method that may encourage 

greater leashing of dogs around cattle may relate to strategies that encourage compliance with 

social norms or prosocial behaviour. Compliance with social norms can encourage owners to 

follow social guidelines (clean up their dog's faeces: Lowe et al., 2014; keep dogs on their leads: 

Williams et al., 2009). Giving visitors the impression that most dog owners keep their dogs on 

leads when visiting national parks (and especially when walking near cattle), and that doing so 

is an important aspect of responsible pet ownership may be of value (Oxley et al., 2017). 

 

iii. Considering the implications – A complimentary approach to the ones suggested above would 

be to make dog owners better consider the threat that their dog poses to the cattle. In relation to 

sheep worrying by dogs, Oxley et al. (2017) mentions the following “The National Sheep 

Association (2016) found that farmers believed that one of the most common causes of sheep 

worrying was owners not thinking that their dog would attack or chase livestock. There is a 

danger that although owners may recognize that dogs in general pose a threat to other animals, 

they do not believe this to be true of their own dog. Owners may feel more compelled to keep 
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their dog on a lead when they better recognize that their dog represents a threat to other animals 

(Williams et al, 2009). Greater owner education and a focus in preventative materials on 

ensuring that owners recognize the dangers posed by their dog to sheep may be beneficial and 

help to combat the potential belief by owners that their own dog is different and not a threat”. 

According to this approach, one could, for example, highlight the risk of having a dog unleashed 

to the cow itself using a sign at the entrance to the park – ‘Don’t get us (cattle) shot down – if not 

directly because of fearing and possibly attacking your dog, from what we learn from this 

experience and apply in future encounters with other dogs and their owners’. For additional 

examples of intervention, such as “fear appeal” that may motivate one to adopt safer behaviours 

by exposing park visitors to a hypothetical threat situation and then providing information on 

how to mitigate the threat, see Oxley et al. (2017). It may also be emphasised that not only may 

the dog be a danger to the cattle but also the reverse where a cow may kick and hurt a dog that 

has chased it3. 

 

Whatever the method may be, it is important to avoid contradicting advice. Fraser-Williams et 

al. (2016) reviewed 24 separate web pages, which had guidelines for safe behaviour when 

encountering cattle when walking through fields of cattle. The authors found some contradictory 

advice such as “keep dog under control” and “let dog off the lead”. In other places being “bold 

and walking straight through the cattle if they come towards you” was advised, whereas several 

other sources recommended avoiding doing so and simply make a de-tour.  

 

Dog –  
 

Evaluate your dog and intervene when relevant. If your dog is known to be fearful or very excited, 

a gradual de-sensitisation should be considered (for an example of a de-sensitisation protocol, 

see Stellato et al., 2019). In some cases, not brining your dog along may be the best approach. 

Informing visitors (both dog owners and those that do not own a dog) about “normal” dog 

behaviour around cattle, and what are the “red signs”, might not only help dog owners to better 

evaluate whether an intervention is needed, but also, to allow visitors to “police” each other, both 

 
3 How common is it for walkers to be killed by cows? - BBC News 

https://www.bbc.com/news/uk-england-york-north-yorkshire-54268160


31 
 

directly, or simply by their presence (which can possibly be facilitated by taking a picture of the 

‘problematic’ animal, as explained below).  

  

During an encounter   
 

Knowing what to do during an encounter is of course based on the pre encounter intervention. If 

this is carried out successfully, the following should be achieved: 

i. Modify one’s own behaviour. When we are stressed, our body language changes; our tone of 

voice may change, shoulders hunch, fists clench, and the body and facial expressions may 

become tense. Recognising and acting directly upon this response, may immediately alter the 

way an encounter develops. Calming down yourself and your dog, walking away calmly from 

the direction you just came from, making a longer detour while talking soothingly with the 

animals (e.g. Lange et al., 2020) and to your dog should de-escalate the situation and reduce 

possible risk of an injury. 

ii. Learn to read the situation. If you spot a strong resistance from the cow (i.e. cow standing, 

staring towards you, and displays signs of discomfort, for details see appendix 3), suspect there 

is a reason for it (e.g. calf hiding in a bush) and choose a different path. 

iii. Take a picture. If you encounter especially excited animals (cow or dog), and only if it can be 

done in a safe manner, take a picture of the involved animals from a safe distance (to be used for 

later reporting). Such an act may also be useful for increasing sensation of “social policing”, and 

increase adherence to guidelines/social norms among other visitors. 

iv. Dog leash - Keeping a dog on a leash may certainly reduce the dog’s excessive movement 

when walking in an open field, and as a result, reduce potential risk of scaring the herd. If 

however, a member (or more) of the herd decides to approach and collect more information on 

the visitors (“fascination behaviour”), such a lead can actually serve as a ‘two sided sword’, 

especially, if the owner finds the cattle’s approach behaviour to be threatening. An alarmed owner 

may affect his-her dog’s emotional state, via a process of emotional contagion. In addition, in an 

effort to maintain control of their own dogs, owners may tense up and tighten the leash, possibly 

increasing the perception of threat and trigger aggressive behaviour or conversely, making the 

dog feel more vulnerable because it is unable to run away (e.g. the use of a leash in dog-dog 
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interactions, Řezáč et al, 2011). This situation could further escalate, if the cow signals to the dog 

to (“back off/away”) using a threat/mock attack gesture, and the dog simply does not respond in 

the expected way, be it because it is “defending its owner”, or simply because it is tied (leash) 

and is unable to escape. Such a response could in principle give the cow the impression of an 

encounter being more hostile than intended, thus further escalating the situation. Keeping a dog 

on the lead, and signalling to it that you are calm / obliviant to the presence or approach of the 

herd should minimise display of protective behaviour from the dog side. Walking away calmly 

(with the dog still being on the lead), in the same direction you came from/in a different direction 

that seems to rise less resistance from the herd, should de-escalate the situation. The assumption 

here is the owner has more control over the dog, and therefore is less likely to elicit strong 

protective behaviour from the dog side (and as a result, also from the cattle side), when it is tied. 

If however, the owner cannot calmly walk away, the dog is over excited, and as a result of this 

behaviour the cattle displays mock attack gestures, then unleashing the dog and calmly walking 

away is advised. The dog’s ability to safely escape the situation is considerably higher if the 

owner is calm and does not distract it by displaying any behaviour that may signal the owner’s 

distress (i.e. shouting/running etc.). 

 

Following an encounter  
 

Here we simply aim at minimising future injuries for the specific visitors and for others. 

i. Report problematic dog owners. The assumption is that the owner is responsible for its dog. 

An owner that releases his/her dog in the presence of a herd, or allows a dog with a strong reaction 

to the herd to re-enter the park should be informed about to the authorities.  

ii. Report overly engaging or aggressive cows. A cow that had a strong negative previous 

experience with a dog and or a human is expected to be more vigilant, and avoid any contact. 

However, when she feels in danger, without a clear escape option (or when she feels the calf is 

at danger), she might defend more strongly. Reporting such an animal may help position it in 

areas where it is less likely to meet humans/dogs. Oxley et al. (2017) mentions several options 

for reporting on such cases, including initiatives such as “SheepWatch UK4”, which have been 

 
4 http://www.terena.co.uk/sheepwatch-uk.html 
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set up to record dog attacks on sheep, investigate the cost of such attacks, and aim to educate the 

public.   
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Conclusions 
Encounters between humans and free-roaming cattle occur daily around the world, and in the 

majority of cases end peacefully. Nevertheless, human injuries, and in rare cases, human fatalities 

resulting from these encounters do unfortunately occur. Taking ‘definitive’ measures, such as 

avoiding all contact with free roaming cattle, or keeping cattle indoors/away during the months 

around calving may certainly reduce the likelihood of such accidents occurring, yet it is not a 

likely solution in national parks that adhere to minimum management of the animals. Finding 

effective measures to minimise the risk of injury for animal and humans inhibiting a shared area 

is therefore of essence. Reviewing existing literature about cattle perception of dogs suggests that 

the common explanation for human injuries resulting from encounters with free-roaming cattle, 

namely ‘innate’ defensive maternal aggression, cannot serve as a sole explanation for reported 

injuries, at least without taking into account the herds previous experience with dogs/predators, 

and the dog’s and owner’s behaviour during the encounter. In fact, we argue that portraying 

(directly or indirectly) cattle as aggressive animals (e.g. via warning signs that focus on the 

dangers without providing the necessary background) may actually increase human fear of cattle, 

and tragically, via a self-fulfilling prophecy, increase the risk of injury. Keeping a safe distance 

from free-roaming animals is certainly recommended, but is not likely to be the sole solution for 

preventing future injuries, as cattle’s natural behaviour would, at times, be to approach visitors 

and collect information about them (or for defensive reasons, in the unfortunate case of an un-

informed visitor walking straight towards a calf hiding in the bush). Future exploration of 

effective measures to educate visitors on how (and why) to behave before, during and following 

an encounter with free-roaming cattle could be a key factor in minimising, and de-escalating 

when needed, encounters with animals kept in a natural setting, and allow a safe co-existence in 

a shared space. 
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Appendix 
Appendix 1 – An example for positive framing to encounters with free-roaming cattle 

Cattle are curious herbivores that would normally choose to avoid any conflict with humans. It 
is only when they feel in danger (for themselves-calves-herd member), and only when they have 
no other option, that they would resort to attack. Even then, their display of behaviours would 
mostly involve mock attack gestures, aimed at scaring the threat rather than fighting it 
(heightened aggression was simply not favoured in the domestication of this specific herbivore 
– if it were, it would have probably not been such a popular farm animal).  
 
Giving this overall “relaxed” approach about cattle (outside of a farming context, were most 
accidents occur), might help the visitors to better interpret the behaviour of cattle, and act 
accordingly. For example: 
 

1. If cattle choose to approach you, even if they come rushing towards you, it is most 
probably because they are curious about you. They will stop before reaching you, so no 
need to run away (nor is it effective, as cattle are faster than most humans). They are 
simply coming to verify that you are of no risk to them, and this is the impression you 
would want to make (so no shouting, no waving hands, no fast unpredictable movements). 
Talking to them calmly, in a soothing voice, greeting them, explaining who you are and 
what you are doing there, would probably be a better approach. Although their size may 
give the wrong impression, they are actually the ones afraid of you. Walking away calmly 
is always the best way to signal that you are not there not harm them (and as a result, 
avoid any conflict/misunderstanding). 

2. If cattle seem not to be pleased by your presence, there must be something that they are 
concerned about, something that you might be missing, be it a calf hiding in the bushes 
just next to you, or a negative experience that they had with someone that resembles you. 
In this case – backing away and choosing a different route would again, be the safest 
option. 
 

Remember, your reaction to their approach-presence will affect the result of the encounter. Your 
dog, if you choose to bring it with you to the park, will adjust itself to you, so a fearful/aggressive 
response from your side, would escalate the dogs response (e.g. becoming more 
fearful/protective), and as a result, the overall tension around the encounter would only rise. It is 
important to constantly remind yourself that it is your presence (and the presence of your dog) 
that these animals might be fearful of, so talking to them in a soothing voice, while slowly 
backing away, would probably contribute to relaxing yourself, your dog and the animals 
surrounding you. 
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Appendix 2 – An example of a project aimed to explore visitors’ knowledge and knowledge 
dissemination methods 

Holding accurate knowledge of animal behaviour and correct implementation of handling 
methods has been recognized as a key factor in advancing animal welfare and handling of farm 
animals (Whay, 2007). Lacking these skills and knowledge, especially when encountering a large 
free roaming animal with no clear possibilities to escape the situation, may range from unpleasant 
sensation of fear (Hansen 2021), to an injury in rare cases (Caspersen and Jensen, 2019). 
Guidelines on how to behave on pasture with free roaming animals is commonly focused on 
instructing visitors on how to avoid contact with the animals, while warning them from “maternal 
aggression” (e.g. Caspersen and Jensen, 2019). Portraying defensive maternal behaviour as 
‘innate’ aggression, and neglecting what may lead to this fear or defensive behaviour in a certain 
moment (e.g. walking directly towards a bush where a calf is hiding), may unfortunately result 
in a self-fulfilling prophecy; human fearful behaviour (e.g. raised voice, fast movement, escape 
behaviour) may contribute to the fear elicited in cattle/horses, and even more so, if companion 
animals are brought along (e.g. dogs), as the overall fear response of the triad (human-dog-cow), 
is expected to be even higher, following emotional contagion (e.g. Huber et al., 2017; Düpjan et 
al, 2020). Trying to escape in these situations, unaware of the fact that cattle run faster than most 
humans, could only increase the associated fear, and risk of self-injury. Here, we first propose to 
assess the knowledge of park visitors about the behaviour of cattle and horses (senses, cognition 
and social behaviour), and about how to behave during an encounter with them. Secondly, we 
propose to explore visitors’ feeling of security/safety, and their willingness to comply with 
guidelines on how to behave next to large free-roaming animals, following the delivery of 
information about these two topics, once when the information is framed as an affirmation (e.g. 
“Cows are easily spooked, and when in fear will protect their offspring, so help them feel 
safe/calm by keeping a distance”), and once when phrased negatively (e.g. “Cows are protective 
of their calves and may show aggression if feel unsafe, so avoid contact with grazing livestock”; 
‘Goal framing’, Levin et al., 1998). Providing information about cattle/horse behaviour, is 
hypothesized to decrease the overall reported level of fear among visitors. Visitors’ reported 
willingness to comply with guidelines, however, is expected to differ based on the level of 
reported fear, with visitors reporting high levels of fear being more likely to comply to with 
guidelines framed negatively, and vice versa (for the effect of intrinsic self-relevance on goal 
framing see, e.g. Krishnamurthy et al., 2001).  

 

For the full research proposal and reference list please contact Roi Mandel Briefer at 
roi.briefer@sund.ku.dk. 
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Appendix 3 – Reading Cow signals 
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