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Wounded wolves: An examination of Canis lupus skeletons  
for pathological lesions and trauma 
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Materials and Methods 

Crania 

Introduction 

Conclusion 

This poster presents a study of modern grey wolf (Canis lupus) skeletal 
remains housed at the Royal Alberta Museum.   

The remains have been macroscopically examined for pathological lesions 
and trauma, with the hope of creating a baseline dataset for comparison with 
archaeological materials. This data set is most useful for understanding 
pathological lesions and trauma within boreal forest populations. By studying 
non-domesticated animals, we can better understand the impacts of normal 
animal activities upon the skeleton. This knowledge can then be contrasted 
with studies done on domesticated animals to create a better understanding of 
the effects of human activity.  

In this study, the postcrania from six wolves and skulls from 98 wolves 
(including those of the six with associated postcrania) were examined 
macroscopically for signs of trauma, disease and dental anomalies. The 
postcranial sample is composed of while the cranial sample is composed of 50 
females, 39 males and nine individuals of unknown sex. The individuals 
represented by postcranial remains were simply aged as adult, whereas the 
isolated skulls were aged by the staff of the Royal Alberta Museum and range 
in age from 0.5 years to 8.5 years. The skeletal material was collected in 
Alberta between 1964 and 1995. 

In general, preservation was good although post-mortem damage from boiling 
caused exfoliation of the cortical bone and enamel-flaking in some individuals. 
When post-mortem damage prevented the certain identification of a lesion as 
antemortem, it was excluded from the sample. Thus, certain conditions may 
be under-represented. 

Given the sparcity of work done in regards to the application of 
palaeopathology to zooarchaeology, knowledge of trauma and pathological 
lesions in humans was primarily used in differential diagnosis. Data was 
collected and analyzed according to the standards of  Buikstra and Ubelaker 
(1994). 

Enamel hypoplasia was observed in 
35 teeth from 22 individuals. The 
lesions were generally broad and 
shallow, approximately oval in shape 
and found exclusively on the buccal 
surfaces. In 16 of the 22 individuals a 
single tooth was affected, indicating a 
highly localized origin. Despite these 
conditions a low incidence of caries, 
antemortem tooth loss and periapical 
abscesses indicates that dental health 
was generally quite good. 

This study sample was characterized by a relatively high incidence of 
fractures and antemortem tooth breakage. Puncture wounds to the 
maxillofacial region and deformed spinous processes were less common but 
also significant conditions. Despite the frequency and severity of many of the 
lesions, a moderate to high degree of healing indicates that they were not 
immediately fatal. Several of these wolves were found to have survived 
substantial without human intervention. 
Zooarchaeologists should be careful in assuming that survival of fractures 
indicates human intervention. 

Discussion 

Postcrania 

Abnormalities in the vertebra were seen 
in three specimens. In two of the 
wolves, some of the vertebral anomalies 
are associated with rib fractures. 
Curvature of the spinous process was 
seen in two specimens (Fig. 5). The 
spinous process deformation is likely a 
result of trauma and the associated 
forces and muscle changes. 

Multiple individuals had evidence of 
reactivity at muscle attachment sites 
(Fig. 6). The authors were unable to find 
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The oral health of the study sample 
was characterized by a moderately 
high incidence of alveolar resorption 
and tooth fracture. Alveolar resorption 
(Fig. 1) was observed in 37 individuals 
although in most cases bone loss was 
minor and associated with aging. 
Incidences of tooth fracture (Fig. 2) 
were more severe, with 54 cases 
observed in 29 individuals. Of these, 
43 cases included visible exposure of 
the pulp cavity and five of these 
resulted in an associated infection of 
the maxilla or mandible. 

Aside from alveolar periostitis, acute inflammatory lesions were evident in five 
individuals, most commonly on the inferior surface of the maxillae and the 
rostral portion of the mandible. Cranial trauma was observable in 14 
individuals, mostly in the form of puncture wounds to the superior and inferior 
maxillae and the frontal bones (Fig. 3). The most severe case of trauma to the 
cranium occurs in a 5.5 year old male. This individual suffered significant 
maxillofacial trauma resulting in the loss of tooth substance and alveolar bone, 
followed by secondary infection (Fig. 4). Despite the extent of the trauma, new 
bone proliferation and remodeling is visible, indicating the injury was not 
immediately fatal. 

Figure 1: A periapical abscess and associated alveolar 
resorption in the left M1 of a 3.5 year old male.  

Figure 2: A fracture of the left canine with associated 
maxillary infection in a 3.5 year old male. 

Figure 3: A perforating wound to the inferior surface of the left 
maxilla in a 1.5 year old male. 

Figure 4: Acute maxillofacial trauma followed by infection in 
a 5.5 year old male. Remodeling indicates the injury was 
not immediately fatal. 

Figure 5: Curvature of the spinous process in L6 of an 
adult male 

examples in human cases and there appears to be no published discussion of 
muscle attachment reactivity in relation to canids. It may be possible to 
assume this is a result of muscle strain from heavy muscle use, but this is an 
area that requires further exploration before the etiology of this abnormality 
can be confidently discussed.  

Fractures, in various stages of 
healing, were one of the most 
common pathological conditions 
observed in the postcrania. An adult 
male, 94.6.2, had at least ten rib 
fractures, associated vertebral 
remodelling, a fractured ulna, and a 
severely fractured right tibia and fibula 
(Fig 7). Reactive bone and 
remodelling was present, indicating 
that the individual survived for some 
time, despite the extensive injuries.” 
Antemortem fractures were also 
observed in the ribs and long bones of 
other individuals.  

Two of  the six wolves examined 
appeared to be free of pathological 
lesions or trauma. 

Figure 6: Unusual reactivity at the tibial tuberosity, a muscle 
attachment site, of an adult male 

Figure 7: Severely fractured right tibia and fibula of 94.6.2 

The results of this study provide a base measure for incidences of trauma and 
disease in wild populations of wolves that can be considered in future 
interpretations of canid remains from archaeological sites. Future studies are 
needed to provide documentation from more populations to create a stronger 
basis for comparison. The examination begun at the Royal Alberta Museum 
will be continued to include more individuals. It is hoped that these findings will 
stimulate more studies of injury and illness in wild wolves from various 
habitats. 

The authors express their gratitude to the Royal Alberta Museum for access to 
the collection, to Bill Weimann of the Royal Alberta Museum and to Robert 
Losey for guidance in this project. 


