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Abstract 

In 2018, we documented 2 grey wolves (Canis lupus) from the Greater Voyageurs Ecosystem, Minnesota that 

dispersed >300 km north individually but exhibited strikingly similar dispersal patterns. These individuals eventually 

interacted with one another several months after dispersing. Though the probability of this occurring randomly appears 

incredibly low, we do not know whether the observed dispersal movements were the result of chance encounter or of 

an undescribed biological phenomenon that causes wolves from the same area to disperse long distances in the same 

direction. Interestingly, there are multiple observations of wolves from the same area dispersing long-distances in the 

same direction suggesting that there could be a biological explanation for the observed dispersal behaviour. 
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INTRODUCTION 
   Dispersal is a fundamental component of the ecology of 

most animal populations. Dispersing individuals typically 

leave their natal habitat in search of a mate or available 

resources such as food and space (Gotelli 2008). Grey 

wolves (Canis lupus) typically disperse as juveniles (<3 yrs 

old) and can travel long distances (>1000 km; Wabakken et 

al. 2007) in search of vacant territory and a mate (Fuller et 

al. 2003). Prior work, based predominantly on radio-

telemetry studies, has demonstrated that wolf dispersal 

strategies and behaviour are complex (Mech, submitted). In 

particular, there are a few extraordinary accounts where 

dispersing individuals from the same natal pack or 

population disperse >100-300 km and settle in the same pack 

or in close proximity to one another (Mech 1987; Boyd and 

Pletscher 1999; Kojola et al. 2006). Such observations 

suggest that there could be an underlying biological pattern 

(e.g., inherited or learned habitat preferences or movement 

decisions; Sanz-Pérez et al. 2018) that causes individuals 

from the same area to disperse similar directions and 

distances. Recent advances in GPS-tracking technology 

provide an unprecedented ability to study and understand 

long-distance wolf dispersal patterns and strategies 

(Wabakken et al. 2007). In 2018, we documented 2 GPS-

collared wolves that were caught in the Greater Voyageurs 

Ecosystem (GVE) that dispersed individually but eventually 

interacted with one another several months after dispersing 

>250 km north of the GVE. We question and discuss whether 

this observation and examples from prior research are the 

result of chance encounters or a biological pattern. 

OBSERVATIONS & DISCUSSION 
   We captured wolves V057 and V059 on 17 February 2018 

and 22 April 2018, respectively, and fit both with Lotek 

IridiumTrack1D GPS-collars (Lotek Wireless Inc, 

Newmarket, Ontario, Canada) that recorded location fixes 

every 20 min (72 locations/d). Both wolves were collared as 

part of a larger wolf ecology study in the GVE, Minnesota 

(see Gable et al. 2018 for more details on study area; capture 

and handling of wolves was approved by the National Park 

Service’s Institutional Animal Care and Use Committee 

protocol no.: MWR_VOYA_WINDELS_WOLF). Wolf 

V057 was a yearling (born in Spring 2017) female wolf that 

remained with her natal pack (the Moose River Pack) until 

April 10, 2018 when she dispersed. V059 was a ~2-3-year-

old lone male wolf that was captured near the center of the 

Lightfoot Pack territory, which is the pack that is westerly 

adjacent to the Moose River Pack. V059 immediately started 

traveling long distances and crossing through multiple pack 

territories after being collared. Though V057 and V059 were 

captured 9.8 km apart, we do not know whether both wolves 

were from the same natal pack because V059’s history prior 

to capture is unknown. Wolf V059 initially traveled 60 km 

south before heading north on 27 April.  

   Wolves V057 and V059 dispersed north into Ontario, 

Canada on 24 April and 22 May 2018, respectively, but they 

never traveled together and were never closer than 50 km to 

one another when traveling northward (Figures 1 and 2). By 

the end of June, both wolves had reached Trout Lake 

Provincial Park, Ontario, which was the farthest north we 

documented either wolf. In total, V057 and V059 traveled a 

straight-line distance of 330 km and 387 km, respectively, 

from their southernmost location in Minnesota to their 

northernmost location in Ontario. By late July, both wolves 

started localizing around a landfill ~50 km southwest of 

Trout Lake Provincial Park, and both wolves generally 

remained within a 10-km radius of the landfill through mid-

September. During this time, both wolves spent considerable 

time in close proximity to one another (Figure 2) based on 

GPS-collar locations. We identified 58 locations where both 

wolves were <200 m apart, 27 locations where both wolves 

were <100 m apart, and 4 locations where both wolves were 

<50 m apart. On 7 September 2018, at 13:40, the wolves 

came within 5 m of one another, which was the closest the 

wolves were documented together. Interestingly, this 

interaction occurred 2 km from the landfill. In late September, 

V059’s collar failed and we lost contact with him until 

January 7th, 2019 when V059 was legally harvested near 

Red Lake, Ontario roughly 50 km NW of the landfill. V057’s 

collar had a programmable drop-off that released the collar 1 

km from the landfill on 31 October 2018. Although the 

probability that 2 wolves, captured 9 km apart, dispersed 

>300 km and interacted with one another months later is 

likely quite low, we still question whether this is evidence of 

a biological pattern. Observations of similar dispersal 

behaviour appear to be relatively rare as we are only aware 

of a few similar accounts. In 2 instances, 2 individuals from 

the same pack in Montana dispersed at different times but 

ended up in the same pack 150 km away from the natal 

territory (Boyd and Pletscher 1999). In another instance, 3 

pack members in Minnesota dispersed and ended up in the 

same general area ~180 km away (Mech 1987). Multiple 

wolves from east-central Finland dispersed >100-300 km 

and settled in close proximity to other wolves that dispersed 

from the same natal area (see Figure 4 in Kojola et al. 2006). 

Similarly, wolves on the Scandinavian Peninsula from the 

same area dispersed >170-200 km and eventually settled in 

the same territory or in bordering territories (see Figure 2 in 

Milleret et al. 2019). Undoubtedly, the presence of the 

landfill impacted the movements, behaviour, and eventual 

interaction between V057 and V059, as both wolves 

appeared to be subsisting on garbage for several months. Yet, 
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before either wolf discovered the landfill, both exhibited— 

ostensibly independent of one another—strikingly similar 

dispersal patterns (Figure 2). Each wolf made a long-distance 

northward movement in the spring followed by a period of 

time in and around Trout Lake Provincial Park before 

localizing around the landfill (Figure 1).   

   Ultimately, we do not know whether the dispersal patterns 

of V057 and V059 were the result of chance or of an 

undescribed biological pattern that leads wolves from the 

same areas to disperse long distances in the same direction. 

Long-distance dispersal strategies in mammals generally 

evolved in part to minimize inbreeding with closely-related 

individuals so it would be surprising if closely-related 

individuals had a natural disposition to exhibit similar long-

distance dispersal strategies (Van Vuren 1998). Though, 

observations of wolves in multiple systems dispersing 

together suggest there might be benefits to doing so (Mech 

and Boitani 2003). We speculate that the dispersal behaviour 

we observed, should it be indicative of a biological pattern, 

could be the result of a genetic predisposition to disperse in 

certain directions and distances (Pasinelli et al. 2004), or that 

there could be habitat corridors that facilitate similar long-

distance dispersal patterns. Recent evidence suggests there 

might also be a link between natal habitat, wolf dispersal 

strategies, and where dispersing wolves ultimately settle, 

though more research is needed to understand these 

relationships (Sanz-Pérez et al. 2018; Milleret et al. 2019).  

   We think it is only by documenting these accounts that 

larger patterns of wolf dispersal might be identified and that 

subsequent studies can be developed to detect such patterns. 

Figure. 1. The dispersal movements of 2 dispersing wolves, V057 (light gray line) and V059 (dark gray line), from the 

Greater Voyageurs Ecosystem (bold black polygon), Minnesota, USA. Both wolves were fitted with GPS-collars that 

recorded locations every 20 min. Both wolves dispersed north into Ontario, Canada in April-May 2018, within 29 d of 

each other, and eventually localized around a landfill southeast of Red Lake, Ontario. 
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If future research using GPS-collars does not reveal dispersal 

behaviours similar to ours, then our observation is likely the 

result of a chance encounter. But if similar behaviour is 

documented repeatedly in the future, then there will exist a 

fascinating opportunity to explore and identify the 

mechanism(s) behind this phenomenon. 

ACKNOWLEDGEMENTS 
   We thank University of Minnesota, Voyageurs National 

Park, Van Sloun Foundation, Voyageurs National Park 

Association, Rainy Lake Conservancy, Bell Museum, 

Northern Michigan University, and the Bruggink Wildlife 

Research Lab for providing logistical and financial support 

for this work. Additional funding was provided by National 

Science Foundation grants to JKB (NSF #1545611, NSF 

#1556676), and Environment and Natural Resources Trust 

Fund as recommended by the Legislative-Citizen 

Commission on Minnesota Resources.   

LITERATURE CITED 
Boyd, D. K., and D. H. Pletscher. 1999. Characteristics of 

dispersal in a colonizing wolf population in the Central 

Rocky Mountains. Journal of Wildlife Management. 63: 

1094–1108.  

Fuller, T. K., L. D. Mech, and J. F. Cochrane. 2003. Wolf 

population dynamics. Pages 161–191 in L. D. Mech and L. 

Boitani, editors. Wolves: behavior, ecology, and 

conservation. University of Chicago Press, Illinois, USA.  

Gable, T. D., S. K. Windels, and J. K. Bump. 2018. 

Finding wolf homesites: improving the efficacy of howl 

surveys to study wolves. PeerJ 6: e5629.  

Gotelli, N. 2008. A primer of ecology. Sinauer Associates, 

Sunderland, Massachusetts, USA. 

Kojola, I., J. Aspi, A. Hakala, S. Heikkinen, C. Ilmoni, 

and S. Ronkainen. 2006. Dispersal in an expanding wolf 

population in Finland. Journal of Mammalogy 87:281–286.  

Mech, L. D. 1987. Age, season, distance, direction, and 

social aspects of wolf dispersal from a Minnesota pack. 

Pages 55–74 in B. D. Chepko-Sade and Z. T. Halpin, 

editors. Mammalian dispersal patterns: the effects of social 

structure on population genetics. University of Chicago 

Press, Illinois, USA. 

Mech, L. D. Submitted. Unexplained characteristics of wolf 

natal dispersal. Canadian Journal of Zoology. 

Mech, L. D., and L. Boitani. 2003. Wolf social ecology. 

Pages 1–34 in L. D. Mech and L. Boitani, editors. Wolves: 

behavior, ecology, and conservation. University of 

Chicago Press, Illinois, USA.  

Milleret, C., A. Ordiz, A. Sanz-Pérez, A. Uzal, D. 

Carricondo-Sanchez, A. Eriksen, H. Sand, P. 

Wabakken, C. Wikenros, M. Åkesson, and B. 

Zimmermann. 2019. Testing the influence of habitat 

experienced during the natal phase on habitat selection 

later in life in Scandinavian wolves. Scientific Reports 9: 

6526. 

Figure. 2. The straight-line distance of 2 GPS-collared dispersing wolves (V057=light gray, V059=dark gray) from their 

capture locations in the Greater Voyageurs Ecosystem, Minnesota, USA from 22 April to 21 September 2018. The black 

line represents the straight-line distance between the 2 wolves as they dispersed north into Ontario, Canada. On 7 

September 2018, the 2 wolves were 5 m apart. 



GABLE et al.  65 
 
Pasinelli, G., K. Schiegg, and J. R. Walters. 2004. Genetic 

and environmental influences on natal dispersal distance in 

a resident bird species. American Naturalist 164: 660–669. 

Sanz-Pérez, A., A. Ordiz, H. Sand, J. E. Swenson, P. 

Wabakken, C. Wikenros, B. Zimmermann, M. Åkesson, 

and C. Milleret. 2018. No place like home? A test of the 

natal habitat-biased dispersal hypothesis in Scandinavian 

wolves. Royal Society Open Science 5: 181379. 

Van Vuren, D. 1998. Mammalian dispersal and reserve 

design. Pages 369–393 in T. Caro, editor. Behavioral 

ecology and conservation biology. Oxford University Press, 

Oxford, England. 

Wabakken, P., H. Sand, I. Kojola, B. Zimmermann, J. M. 

Arnemo, H. C. Pedersen, and O. Liberg. 2007. 

Multistage, long-range natal dispersal by a global 

positioning system–collared Scandinavian wolf.  Journal of 

Wildlife Management 71: 1631–1634.  

ABOUT THE AUTHORS    
   Tom Gable is a PhD 

student at the University of 

Minnesota and is the project 

lead for the Voyageurs Wolf 

Project, which studies 

wolves in the Greater 

Voyageurs Ecosystem, 

Minnesota. Tom finished his 

MSc in 2016 from Northern 

Michigan University where 

he studied summer wolf diet 

and predation habits in Voyageurs National Park.      

   Austin Homkes is a wildlife technician for Voyageurs 

National Park and works collaboratively with the Voyageurs 

Wolf Project. He is also a 

MSc student at Northern 

Michigan University 

where he is studying wolf 

predation on white-tailed 

deer fawns in the Greater 

Voyageurs Ecosystem, 

Minnesota.  

 

 

 

 

 

 

   Joseph Bump is a wildlife ecologist and Associate 

Professor at the University of 

Minnesota in the Department 

of Fisheries, Wildlife, and 

Conservation Biology.  He 

mostly works on carrion 

ecology and the functional 

role and conservation of large 

terrestrial carnivores.  

   Steve Windels is a wildlife biologist at Voyageurs 

National Park and an Adjunct Assistant Professor at the 

University of Minnesota 

in the Department of 

Fisheries, Wildlife, and 

Conservation Biology. His 

research interests center 

on the ecology of semi-

aquatic mammals, 

predator-prey dynamics, 

and protected areas 

management. 

 

Received 12 August 2019– Accepted 30 September 2019 

 

 

 

 

 

 

 

 


