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Abstract 

In east-central Alberta, livestock producers consider that wolves (Canis lupus) inhabiting the Cooking Lake-Blackfoot 

Provincial Recreation Area (thereafter referred as the Blackfoot Recreation Area), where forests are interspersed with 

pastures and farms, are a threat to cattle (Bos taurus). In order to better understand the wolf-producers conflict, we 

studied the food habits of the small pack of wolves (2-3 individuals) inhabiting the Blackfoot Recreation Area.  We 

hypothesized that cattle were not an important food item of the small pack of wolves. We collected 58 and 72 wolf 

scats in summer (14 May to 5 September 2018) and winter (25 September 2017 to 20 March 2018), respectively.  In 

winter, 2 scats contained cattle hairs (5 and 40% of the remains).  No cattle hairs were found in summer scats. In terms 

of biomass, cervids (mainly moose, Alces americanus) were the most important prey of wolves in the Blackfoot 

Recreation Area. From a frequency point of view, small mammals, snowshoe hare (Lepus americanus) and bird 

remains were most commonly found in wolf scats.  This study showed that cattle was not important in the diet of 

wolves in the Blackfoot Recreation Area.  Our findings need to be reported to local farmers, ranchers, and the general 

public, to properly educate them about the impact of wolves on populations of domestic and wild prey, and appease 

their fears and concerns.   
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INTRODUCTION  
   In the early 2010s, a grey wolf (Canis lupus) pack was 

known to inhabit the Cooking Lake-Blackfoot Provincial 

Recreation Area (thereafter referred as the Blackfoot 

Recreation Area) in east-central Alberta, a multi-use park 

that provides annual grazing to approximately 1,800 head of 

cattle (Bos taurus) from May to October (Proulx, 2013, 

unpublished data).  In 2014, the wolf pack was estimated at 

12-15 animals when, according to producers, 29 calves, 

yearlings and cows had either been killed or gone missing in 

the Blackfoot Recreation Area. While there are no 

depredation reports confirming livestock kills by wolves (P. 

Frame, Wildlife Management Policy, Environment and 

Parks Alberta, personal communication, 2018), it is unlikely 

that all losses were caused by predation as we have seen 

cows and calves tanged in barbed wire fences or on roads 

adjacent to grazing pens, and cow signs along trails in the 

forest bordering the pens.  Nevertheless, the Alberta 

Government approved the culling of 6 wolves by the 

Blackfoot Grazing Association (Ellwand 2014). Two pups 

also died of sarcoptic mange (P. Frame, Wildlife 

Management Policy, Environment and Parks Alberta, 

personal communication, 2018), and 1 adult was road-killed 

(Proulx, unpublished notes).  Three wolves (1 female and 2 

males based on visual observations) were left in September 

2017; in June 2018, we were able to confirm the presence of 

only 2 wolves based on snowtracking.  

   Using small sample sizes of scats collected in spring and 

summer 2016 and 2017, Proulx and Parr (2018) suggested 

that wolves in the Blackfoot Recreation Area did not feed on 

livestock; they found that wild ungulates were the 

predominant source of biomass consumed, and small 

mammals, snowshoe hares (Lepus americanus) and birds 

largely supplemented their diet. Nevertheless, producers still 

consider that wolves inhabiting the Blackfoot Recreation 

Area where forests are interspersed with pastures and cattle-

producing farms, are a threat to livestock. Thus, they would 

prefer seeing them eradicated from the region (Proulx, 

personal communication with local producers, and R. 

Stevenson, President of Friends of Blackfoot Society).   

   In order to better understand the wolf-producers conflict, 

we studied the food habits of the 2-3 wolves inhabiting the 

Blackfoot Recreation Area.  The objective of this study was 

to determine if cattle was an important item in their diet. On 

the basis of Proulx and Parrôs (2018) preliminary conclusion, 

we hypothesized that cattle will not be an important food 

item of the small pack of wolves. Considering that the 

ecological role of grey wolves in suburban and agricultural 

areas is poorly documented (Newsome et al. 2015), this 

study was an opportunity to determine if the small pack of 

wolves mainly fed on cervids and smaller wild animals in a 

region where humans provide supplementary foods 

including garbage, pets, carcasses and crops. 

 

STUDY AREA 
   The Blackfoot Recreation Area (53°32'N, 112°47'W) is a 

97 km2 natural area that is contiguous with the south portion 

of Elk Island National Park (EINP), approximately 40 km 

east of the city of Edmonton, Alberta (Figure 1).  Together, 

the Blackfoot Recreation Area and EINP correspond to a 

forest island surrounded by livestock-producing farms that 

keep cattle in pastures year-round.  To our knowledge, the 2-

3 wolves that we studied are the only wolves inhabiting the 

Blackfoot Recreation Area.  However, we recorded signs of 

other wolf packs elsewhere, >125 km from the study area 

(Proulx, unpublished data) during outdoor activities and in 

other studies (e.g., Proulx and Parr 2018). In 2011, there 

were approximately 50,484 cattle and calves in the counties 

surrounding the Blackfoot Recreation Area; 15,622 (31%) of 

these were calves under 1 year of age (Alberta Agriculture 

and Rural Development 2014).  

   The study area is part of the central parklands that consist 

of open grassland alternating with groves composed of 

mainly quaking aspen (Populus tremuloides) with balsam 

poplar (Populus balsamifera), willows (Salix spp.), paper 

birch (Betula papyrifera), and white spruce (Picea glauca) 

(Hardy Associates Ltd. 1986; Looman and Best 1987). The 

biodiversity of the Blackfoot Recreation Area and EINP is 

rich in mammals with 4 species of cervids (white-tailed deer, 

Odocoileus virginianus; mule deer, Odocoileus hemionus; 

elk, Cervus canadensis; and moose, Alces americanus), 

bisons (Bison bison and Bison bison athabascae), 25 species 

of small rodents and insectivores, snowshoe hare, porcupine 

(Erethizon dorsatum), American beaver (Castor canadensis), 

muskrat (Ondatra zibethicus), 9 mesocarnivore species 

including coyote (Canis latrans), more than 230 species of 

birds, and 6 amphibian and reptile species (Chapman 1991).   

 

METHODS 
   We searched and collected wolf scats along the same trails 

crossing the Blackfoot Recreation Area: 14 outings during a 

26-week winter period, from 25 September 2017 to 20 March 

2018 when temperatures were below freezing and snow 

accumulated on the ground, reaching depths >30 cm in late 

January 2018; and 7 outings during a 17-week summer 

period, from 14 May to 5 September 2018 when 

temperatures were >0oC.  Although the size of each feces 

varies with individual animal age, as well as food habits, the 
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differentiation of scats was based on the experience of the 

authors, the presence of wolf tracks near scats, and the 

following diameter sizes: <25 mm for coyotes and red foxes 

(Vulpes vulpes), and Ḙ25 mm for wolves (Weaver and Fritts 

1979; Green and Flinders 1981; Reed et al. 2004; Proulx and 

Parr 2018). Dog (Canis lupus familiaris) scats were rejected 

after macro-examination in the field. 

   Scats were dated, bagged, and kept frozen until they were 

analyzed at the Alpha Wildlife Research & Management 

laboratory in Sherwood Park, Alberta. Scats were soaked 

overnight in a mild water-bleach solution, washed through a 

sieve, and oven-dried at 75°C (Proulx 2016). Hairs from 

scats (3 samples of Ḙ15 hairs per scat) were treated with 

methyl salicylate (Fisherɳs Scientific, Fair Lawn, New Jersey, 

USA) and examined with a microscope (Micromaster, Model 

CK, Toronto, Ontario, Canada) to identify cuticular scales 

and the medulla configuration (Moore et al. 1974). Although 

the main objective of this study was to confirm the presence 

of cattle remains, all hairs were identified to species. 

Whereas hairs of juvenile ungulates may be differentiated in 

summer, greater uncertainty exists in August with the 

emergence of adult coats (Barber-Meyer and Mech 2016). 

Considering that the majority of scats were collected when 

age-class designations may be problematic, we did not age 

the ungulate remains.  Bone remnants and teeth were used to 

ascertain the identification based on hair examinations. 

Feathers were identified to order level using Chandler (1916) 

and Day (1966).  

   We recognize that wolf diet changes quickly in response to 

the availability and abundance of vulnerable prey (Van 

Ballenberghe et al. 1975; Fuller 1989; Wiebe et al. 2009; 

Gable et al. 2018).  However, considering that our objective 

Figure 1.  Location of the study area. 



PROULX and VILLENEUVE     4 
 
was to determine if cattle was an important food item of 

wolves in the Blackfoot Recreation Area, we decided to pool 

scats among seasons (i.e., summer vs. winter) to increase 

sample sizes. Although pooling scats does not recognize the 

fact that wolf diet may change monthly within each season, 

it still allows us to identify the main food items of these 

wolves.  Contents of scats per season were presented both as 

percentage of occurrence (PO  ╖  percentage of total scats in 

which an item was found; because more than 1 food item 

may be found in a scat, the total PO may exceed 100%) and 

relative percentage of occurrence (RPO  ╖  number of times a 

specific item was found as percentage of all items found). 

Although PO indicates how common an item is in the diet, 

RPO provides a better indication of the relative frequency 

with which each item is consumed because it accounts for 

more than 1 of a given item being found in a scat (Ackerman 

et al. 1984). Percent volume of remains of each food item in 

scats were estimated visually to the nearest 5% (McDonald 

and Fuller 2005). We also reported estimated biomass in the 

diet attributed to each food item to obtain an estimate of the 

relative importance of a given prey category. Biomass may 

be more meaningful than relative percentage of occurrence 

when prey size varies (Floyd et al. 1978; Steenhof 1983). We 

estimated biomass by multiplying the relative frequency of a 

prey item by mean prey mass (Steenhof 1983; Poole and Graf 

1996). Calves and fawns are particularly important as wolf 

prey in summer in many areas (Peterson and Ciuccci 2003).  

Therefore, we assumed that 40% of cervid remains in 

summer were from calves and fawns based on previous 

studies of wolf food habits (e.g., Peterson 1974; Fuller and 

Keith 1980; Ballard et al. 1987; Found et al. 2017).  Average 

weights of prey were obtained from Banfield (1974), Burt 

and Grossenheider (1976), Sibley (2003), Bird (2010), 

Proulx (2005, 2016), and Barber-Meyer et al. (2016). Percent 

biomass resulted from dividing the product by the total 

biomass of all food items. These values are rough estimates 

because the size of prey will vary with sex, age, and season.  

While scat studies cannot differentiate scavenging and 

predation (Barber-Meyer and Mech 2016), they do not 

account for incomplete carcass consumption, e.g., bones, and 

food lost to scavengers (Peterson and Ciucci 2003).  

   Frequencies of food items in scats between seasons were 

compared with Fisherôs Exact Probability test and the Chi-

square test for Independent Samples (Siegel 1956). Mean 

volumes of remnants were compared with a Student-t-test for 

unequal variances (Dixon and Massey 1969). Probability 

values ḗ0.05 were considered statistically significant. 

 

 

 

RESULTS 
Cattle 

   We collected 58 and 72 wolf scats in summer and winter, 

respectively.  In winter, 2 scats contained cattle hairs (5 and 

40% of the remains).  No cattle hairs were found in summer 

scats.  

Other food items  

  There was a significant difference (c2 = 30.81; df: 14; 

P<0.01) between the summer and winter diets of wolves 

(Tables 1 and 2). Remains of fossorial rodents (Richardsonôs 

ground squirrels, Urocitellus richardsonii, and northern 

pocket gophers, Thomomys talpoides) and birds were 

significantly more frequent (Fisherôs test, P=0.029 and 0.017, 

respectively) in summer than in winter.  Also, the mean 

volumes of northern pocket gopher and birds were 

significantly greater in summer than in winter (t Ó 2.19, 

P<0.05).   

   The relative frequency of snowshoe hare remains was 

significantly greater (Fisherôs test, P=0.0001), and their 

mean volume larger (t=9.0, P<0.005), in winter than in 

summer. Although the relative summer and winter 

frequencies of red squirrel (Tamiasciurus hudsonicus) 

remains were similar (Fisherôs test, P=0.074), mean percent 

volumes were significantly greater in winter than in summer 

(t=110, P<0.005).  Only 2 winter scats contained beaver 

remains (100 and 40%). Moose were the dominant ungulate 

in the winter and summer diets of wolves in our study area 

(Tables 1 and 2).  Elk were more important than deer in 

frequency and volume during both seasons (Tables 1 and 2). 

 

DISCUSSION 
Hypothesis ╖ Cattle will  not be an important food item of 

the small pack of wolves    

   Due to their large size, cattle provided 32.8% of the total 

winter prey biomass.  However, considering that cattle 

remains were found in only 2 (1.5%) out of 130 scats 

collected from September 2017 to September 2018, and 

relative percent volumes of the remnants (5 and 40% in each 

scat) were low, cattle are likely not an important prey for 

wolves (Table 1).  This finding is in agreement with our 

hypothesis.  We believe that, if cattle were an important food 

item of wolves in the Blackfoot Recreation Area, we would 

have collected at least a few scats containing hairs of cattle 

in the summer when they are grazing in the recreation area, 

and calves are born in surrounding rural areas.    

   Proulx and Parr (2018) found that livestock depredation by 

coyotes and wolves in east-central Alberta was largely the 

result of scavenging events rather than predation. Wolf 

scavenging on livestock carcasses has been repeatedly 

reported in the scientific literature (Fritts 1982; Peterson and  
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Table 1. Frequencies, volumes and biomass of food items in winter scats of grey wolves, Blackfoot Recreation Area, Alberta, 

2017-18 (PO: percentage of occurrence; RPO; relative percentage of occurrence; SD: Standard deviation; PV: percent 

volume). 

   Deer  ╖  adult: 75 kg; calf: 25 kg; Moose  ╖  adult: 350 kg; calf: 75 kg; Elk ╖  adult: 225 kg; calf: 50 kg; American bison  ╖  500 kg; Cattle 

 ╖  400 kg; Deer mouse  ╖  35 g ; House mouse  ╖  35 g; Red squirrel  ╖  150 g; Northern  flying squirrel  ╖  60 g; Richardsonôs ground 

squirrel  ╖  325 g; Northern pocket gopher  ╖  150 g; Voles  ╖  35 g; American porcupine  ╖   10 kg; American beaver  ╖  12 kg; Snowshoe 

hare   ╖  1 kg; Weasels  ╖  190 g; Striped skunk  ╖  4 kg; Canadian lynx  ╖  10kg; Galliformes  ╖   500 g; Gruiformes  ╖  325 g; Gaviiformes 

 ╖  5 kg; Columbiformes  ╖  300 g; Passeriformes  ╖  10 g; Anseriformes   ╖ 1 kg; Eggs  ╖ 25 g; Vegetation  ╖  25 g.  
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Table 2. Frequencies, volumes and biomass of food items in summer scats of grey wolves, Blackfoot Recreation Area, 

Alberta, May-September 2018 (PO: percentage of occurrence; RPO; relative percentage of occurrence; SD: Standard 

deviation; PV: percent volume). 

   Deer  ╖  adult: 75 kg; calf: 25 kg; Moose  ╖  adult: 350 kg; calf: 75 kg; Elk ╖  adult: 225 kg; calf: 50 kg; American bison  ╖  500 kg; Cattle 

 ╖  400 kg; Deer mouse  ╖  35 g ; House mouse  ╖  35 g; Red squirrel  ╖  150 g; Northern  flying squirrel  ╖  60 g; Richardsonôs ground 

squirrel  ╖  325 g; Northern pocket gopher  ╖  150 g; Voles  ╖  35 g; American porcupine  ╖   10 kg; American beaver  ╖  12 kg; Snowshoe 

hare   ╖  1 kg; Weasels  ╖  190 g; Striped skunk  ╖  4 kg; Canadian lynx  ╖  10kg; Galliformes  ╖   500 g; Gruiformes  ╖  325 g; Gaviiformes 

 ╖  5 kg; Columbiformes  ╖  300 g; Passeriformes  ╖  10 g; Anseriformes   ╖ 1 kg; Eggs  ╖ 25 g; Vegetation  ╖  25 g.  
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Ciucci 2003). Considering the low percent volumes of cattle 

remains in 2 scats, we also believe that the presence of cattle                                

remains may have been the result of wolves scavenging on 

the carcasses of animals that had died from non-wolf-related 

cause.  Most livestock are killed during the summer grazing 

season (Fritts et al. 2003).  In western Canada, wolves kill 

more calves in mid- to late-summer than in other seasons 

(Dorrance 1982; Gunson 1983, Tompa 1983).  Interestingly, 

in our study, no cattle remains were found in summer wolf 

scats.  As pointed out in previous studies (Fritts et al. 2003; 

Newsome et al. 2016), domestic prey consumption might be 

related to the density and diversity of wild prey, mainly 

ungulates.  In our study area, wild ungulates were abundant 

due to high densities in Elk Island National Park (Parks 

Canada 2018) where there is no hunting, and the quality of 

habitats in the Blackfoot Recreation Area (Chapman 1991).  

Other food items 

   In terms of biomass, cervids (particularly moose in summer, 

and moose and elk in winter) were the most important prey 

of wolves in the Blackfoot Recreation Area. Calculating 

biomass based on the relative percentage of occurrence of 

prey items may overestimate the importance of larger prey 

species in the diet of wolves, as remains of large individuals 

may occur in several scats (Weaver and Hoffman 1979).  On 

the other hand, our findings are consistent with other North 

American studies (Fuller and Keith 1990; Thurber and 

Peterson 1993; Forbes and Theberge 1996; Newsome et al. 

2016).   

   Cervid biomass in the diet of wolves was higher in summer 

(80%) than in winter (66%). In the Blackfoot Recreation 

Area and contiguous EINP, white-tailed and mule deer, 

moose and elk were abundant, and wolves had access to a 

large supply of fawns and calves (Proulx and Villeneuve, 

personal observations). In winter, depending on 

environmental conditions (e.g., snow depth and hardness), 

capturing large ungulates may have been a greater challenge 

for a small pack (Fuller et al. 2003; Barber-Meyer et al. 

2016), although 2 wolves can kill large prey such as adult 

moose and elk (Mech 1966; Jordan et al. 1967; Nudds 1978; 

Thurber and Peterson 1993; Blakeslee 2017).  The relatively 

high frequency of moose and elk remnants in scats, and the 

use of smaller prey, likely provided wolves with a constant 

supply of food throughout seasons, and allow them to meet a 

daily requirement of 3.25 kg (Peterson and Ciucci 2003).   

   Bison remnants were found in 1 summer scat only.  Wolves 

likely avoided hunting bison when and where less dangerous 

prey exist (MacNulty et al. 2014). Although 2-3 wolves 

could capture and kill a young bison in spring or summer, it 

is possible that they scavenged on the carcass of a bison that 

had died from non-wolf-related causes.   

   From a frequency point of view, small mammals (PO = 

75.9%) and birds (PO = 25.9%) were most commonly found  

in summer scats; small mammal (PO = 56.9%) and snowshoe 

hare (PO = 43.1%) remains were more frequent in winter.  In 

the past, wolves have shown how adaptable they were to 

adjust to seasonal availability, distribution and abundance of 

prey (Paquet and Carbyn 2003). The use of small prey by 

wolves has been reported in previous studies (Tener 1954; 

Kuyt 1972; Forbes and Theberge 1996), and may be 

critically important to buffer against potential variation in 

ungulate prey abundance or accessibility (Banfield 1954; 

Newsome et al. 2016).  

   Snowshoe hare was an important prey for wolves in 

summer and particularly in winter, as it was also reported for 

lone wolves and small packs (Thurber and Peterson 1993), 

and for larger packs (Theberge et al. 1978; Messier and Crête 

1985; Forbes and Theberge 1996; Gable et al. 2018).  This 

prey may have played an important role, along with red 

squirrel and birds in summer, in providing wolves with a 

minimum food supply on a daily basis.  However, contrary 

to most studies (Pimlott 1967; Milne et al. 1989; Thurber and 

Peterson 1993; Forbes and Theberge 1996; Newsome et al. 

2016), beaver remnants were not frequent in the diet of 

wolves from the Blackfoot Recreation Area, as was also 

found by Proulx and Parr (2018).  Because of repeated 

burning, which dramatically decreased beaver lodge 

occupancy (Hood et al. 2007), prolonged droughts (Parks 

Canada 2010), and beaver control by Rural County 

administrations and landowners (e.g., Lamont County 2016), 

beaver densities may have been low during our study. The 

relatively high frequency of aquatic birds in the diet of the 

wolves (Table 1) suggests that the pack frequented marshes 

and ponds which are quite abundant in the study area.  The 

abundance of alternative small prey in summer and winter in 

the Blackfoot Recreation Area may partially explain the lack 

of predation on beavers.  

   Predation on northern pocket gophers suggests that wolves 

hunt along forest edges and in fields adjacent to the 

Blackfoot Recreation Area. Pocket gophers are active above 

ground in summer (Proulx et al. 1995) and winter (Proulx, 

unpublished observations). Because Richardsonôs ground 

squirrels were in hibernation during our winter period 

(Proulx 2019), their remains were found in summer scats 

only. 

   Our study demonstrated that the summer and winter food 

items of the small wolf pack of the Blackfoot Recreation 

Area consisted mostly of wild animals.  The diversity and 

abundance of wild foods in our study area likely explain why 

this small pack does not need to venture in neighbouring 

pastures and grazing areas to feed on cattle.   
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MANAGEMENT IMPLICATIONS  
   In the Blackfoot Recreation Area and EINP, grey wolves 

and coyotes are the most important predators of cervids, and 

they likely have an effect on the dynamics of wildlife species 

inhabiting the region. A few years after the loss of most of 

the wolf pack of the Blackfoot Recreation Area, the EINP 

administration announced they were considering regulated 

hunting within park borders to deal with an overabundance 

of elk (Martell 2017).  While it is unknown if the loss of the 

wolves resulted in the overpopulation of elks in the park, it 

is likely that maintaining a larger pack of wolves in the area 

would have contributed to more sustained predation on 

cervids. 

   This study showed that the small pack of wolves of the 

Blackfoot Recreation Area behaved like larger packs in other 

North American regions, i.e., they fed on large cervids that 

were the most important prey from a biomass point of view.  

While many studies were conducted on wolf food 

consumption in winter, little is known about food intake in 

summer (Peterson and Ciucci 2003).  Our findings showed 

that wolves of the Blackfoot Recreation Area were flexible 

predators that fed on a variety of foods, particularly small 

mammals and birds. This is in agreement with Peterson and 

Ciucci (2003) who pointed out that ñsmall prey are 

frequently eaten by wolves in summer, but relatively little of 

the wolfôs total food comes from small preyò. Considering 

that the wolves that we studied did not reproduce during our 

study, the use of small prey may have helped them to meet 

their daily requirements and reduce the urge to seek larger 

and riskier prey (Barber-Meyer et al. 2016), including cattle. 

Much more research is required on this aspect of wolf 

biology. If wolves from other regions were to immigrate in 

our study area and form a larger pack with the 2 wolves 

inhabiting the Blackfoot Recreation Area, it would be 

appropriate to investigate their movements and monthly diet 

to prevent cattle depredation. 

   Our findings ascertained Proulx and Parrôs (2018) 

conclusion, which was based on a limited number of scats, 

that livestock was not important in the diet of wolves in the 

Blackfoot Recreation Area.  This is not surprising since the 

whole region is rich in wild prey, particularly in moose, deer 

and elk (Hood et al. 2018).  Grey wolves have flexible 

foraging strategies, and their ability to capitalize on diets 

consisting of rodents, birds, and small mammals suggests 

that their survival in the Blackfoot Recreation Area may 

depend more on social acceptance (Bruskotter and Wilson 

2014; Dressel et al. 2015) than lack of habitat or prey.  

Farmers and ranchers hold the most negative view of wolves, 

and this is true regardless of whether the farmers live close 

to a wolf population or have had any experience with wolves 

(Fritts et al. 2003; Proulx, personal communications with 

rural residents of the Blackfoot Recreation Area, 2017-2018). 

What people choose to believe about wolves can be more 

important than the objective truth (Fritts et al. 2003), and 

managing public attitudes towards the Blackfoot Recreation 

Area should be of paramount importance to government 

agencies and naturalist groups. Findings on the diet of 

wolves in east-central Alberta (Proulx and Parr 2018, and 

this study) need to be reported to local farmers, ranchers, and 

the general public, to properly educate them about the impact 

of wolves on populations of domestic and wild animals, and 

appease their fears and concerns.  Educational workshops to 

producers on how to prevent livestock depredation should 

also be offered in the Blackfoot Recreation Area and 

surrounding rural communities. Finally, there is a need to 

inform the public about the ecological role of wolves in 

wildlife communities (Ripple et al. 2014), and explain how 

they help reduce disease prevalence in ungulate prey 

populations, thereby mitigating agricultural costs because of 

spillover effects on domestic livestock (Packer et al. 2003). 
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