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Figure 2: Relationships between home range size 

(100% Minimum Convex Polygon, km2) and the 

number of locations for individual coyotes in the 

Greater Kouchibouguac Ecosystem, NB. 

tend to increase from breeding to nursing 

periods (Caturano 1983, Winter 1990). 

From gestation to nursing period, female 

home range size tend to decrease (Caturano 

1983, Parker and Maxwell 1989). However, 

during nursing, we did not have monitored 

female inside KNP, and we combined the 

locations of both members of the pair 

monitored outside KNP. Although, the 

periods of monitoring of our coyotes does 

not completely overlap, we felt appropriate 

to test the hypothesis that OP-coyote home 

ranges were smaller than KNP-coyote home 

ranges. 

Table 2: Home range estimates of six radio-tracked coyotes in the Greater Kouchibouguac 

Ecosystem (October 1995 - June 1996). 

Beginning of End of monitoring N 95%AK• 100%MCP' 95%MCP" 

monitoring (year-month-day) (km2
) (km2

) (km2 ) 

(year-month-day) 

AF! 19951011 19960310 37 239 169 129 

AMAF2 19951013 .19960116 10 61 36 36 

AM6 19951102 19960213 31 155 114 74 

AM8 19960203 19960615 40 38 29 22 

AM9 19960211 19960529 22 32 24 19 

AMAFIO 19960228 19960419 II 28 17 17 

Mean± SE 6 92 ± 35 65± 25 49± 18 

Mean(>20t ± SE 4 116± 50 84 ± 35 61 ± 26 

Mean (KNP-coyotes)°± SE 3 151 ± 51 I 06 ± 39 80± 27 

Mean (OP-coyotest ± SE 3 32± 3 23±4 19± 1 

AF! (I st asymptote)' 1995101 I 19960213 32 199 125 116 

'AK= Adaptative Kernel ; MCP = Minimum Convex Polygon. 

b Mean for coyotes with more than 20 localizations. 

' Mean for coyotes using Kouchibouguac National Park. 

d Mean for coyotes exclusively located outside Kouchibouguac National Park. 

'See explanation in the result section. 
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Although, we have no evidence of 

any relationship, the home range of AFl 

( 1 00¾MCP) seemed to reach a first plateau 

at 125 km2 but increased dramatically to 169 

km2 juste after we lost the signal of AM6. 

Therefore, we also estimated the home range 

of AFl only from locations before February 

13t\ date of the last location of AM6 (Table 

2). The average area of winter home ranges 

of the coyotes (AFl, AM6, AMS, and AM9) 

was then 106 ± 42, 73 ± 27, and 58 ± 23 km2 

with 95% AK, 100% MCP, and 95% MCP 

respectively. And the average size of home 

ranges for coyotes that used KNP (N=3; 

AFl, AMAF2, and AM6) was 138 ± 41, 92 

± 28, and 75 ± 23 km2 (95% AK, 100% 

MCP, and 95% MCP respectively). 

When comparing mean home range size 

estimates (95%AK, l00¾MCP, and 

95%MCP) ofKNP-coyotes and OP-coyotes, 

with both estimates of AFl home range size, 

OP-coyotes home ranges were significantly 

smaller (one-tailed t-tests, P::;0.083). 

Movements 

Minimum distance traveled was 

assessed from successive locations less than 

36 hours apart for five territorial coyotes 

(AFl, AM6, AMS, AM9, and AMAFl0). 

Because minimum distance traveled were 

similar for K,_1\fP-coyotes and OP-coyotes 

(tc48l=0.305, P=0.761), we pooled all data to 

compare their movements between periods 

of the day (Table 3). 

Table 3: Minimum traveled distance by coyotes in 

the Greater Kouchibouguac Ecosystem ( January -

April 1996). 

N Number km/h Estimated 

of movement 

coyotes 

KNP-coyotes" 22 2 0.25 6.0 km/24h 

OP-coyotes" 28 3 0.18 4.4 km/24h 

IP-localizations ' 11 2 0.21 5.0 km/24h 

OP-localizationsb 39 5 0.21 5.1 km/24h 

08h00-l 7h59 6 2 0.41 4.1 km/l0h 

18h00-07h59 27 3 1.15 16.2 km/14h 

Weighted mean 0.84 20.2 km/24h 

;, KNP-coyotes = coyotes using Kouchibouguac National Park ; 

OP-coyotes= coyotes located exclusively outside KNP. 

1, IP-localizations= localizations within KNP ; OP-localizations= 

localizations outside KNP. 

Coyotes traveled significantly 

greater distances during the night 

(tc295 l=3.867, P=0.001). The estimated daily 

minimum distance was 20 km. However, 

when pooling all the data regardless of the 

period of the day, successive locations were 

separated by an average of 5 km/24h. KNP­

coyotes tended to increase their daily 

travelling distance outside KNP 

(toos)=l.800, P=0.101). 
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Table 4: Percent (%) of active locations for 10 monitored coyotes a from October 1995 to May 

1996 in the Kouchibouguac Greater Ecosystem, NB, Canada. 

Overall OP- KNP- All coyotes KNP-coyotes K NP-coyotes Males Females 

sample coyotes coyotes relocated outside relocated outside relocated wthin 

KNP KNP KNP 

08h00-l 7h59 63.I (84)" 64.3 (49} 61.4 (35) 65.7 (67) 69.4(18) 52.9 (17) 61.9 (63) 63.3 (30) 

I 8h00-07h59 61.6 (43) 77.8 (27) 34.4 (16) 68.I (36) 38.9 (9) 20.0(5) 59.6 (47) 55.6 (18) 

Weighted Mean ' 62.2 (127) 72.2 (76) 45.7 (51) 67.] (103) 51.6 (27) 33.7 (22) 60.6 (I JO) 58.8 (48) 

' Except for comparisons between males and females, when coyotes from a pair where located together, we considered activity as the mean of the 

two individuals. 

b Sample size in the brackets. 

'Weighted mean= (08h00-l 7h59 period+ I 8h00-07h59 period)/2 

Activity patterns 

For activity pattern, we pooled all 

the locations of the 10 coyotes for which we 

had records of activity (AFl, AF2, AM2, 

AM4,AM6,AM7,AM8,AM9,AM10,and 

AF 10). Overall, the coyotes were active 

62% (n=127) of the time (Table 4). There 

was no difference (P=0.804) in activity 

between males (61 %, n=l 10) and females 

(59%, n=48). When comparing the 

percentage of active records outside and 

within Kouchibouguac National Park, and 

for OP- and KNP-coyotes, we obtained a 

significant difference (Gaaj=7.875, df=l, 

P=0.005, and Gadj=9.059, d.f=l, P=0.003, 

respectively). However, KNP-coyotes did 

not seem to modify their activity according 

to their location within or outside KNP. 

KNP-coyotes were more active during the 

20 

daylight (08h00 - 17h59, Gadj=3.144, df=l, 

P=0.076) while OP-coyotes seemed to be 

active more continuously during the 24 

hours period (Gadj=l .490, df=l, P=0.222). 

However, this could reflect a difference in 

activity rate between early and late winter 

rather than between KNP-coyotes and OP­

coyotes owing to the difference in sampling 

periods. 

Habitat composition of home 

ranges 

AFI, AM6, and AMAF2 were 

relocated outside KNP boundaries in 40, 41, 

and 50% of the time, respectively. Forested 

habitats constituted most of coyote home 

ranges (Fig.3). 
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Figure 3: Habitat composition of coyote home 

ranges during winter 1995-1996 in the Greater 

Kouchibouguac Ecosystem, NB. 

The size of home ranges was 

negatively related to the proportion of forest 

regeneration areas within the home range 

(R2=0.8, y = 0.0012x2 
- 0.2935x + 24.592, 

Fig.4), and positively related to the 

proportion of wetlands within the home 

range (R2=0.9, y = -0.0014x2 + 0.393x -

2.2418, Fig.4). 
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Figure 4: Relationships between coyote home range 

size ( 100% Minimum Convex Polygon, krn2) and the 

percentage of forest n::generation and wetland areas 

(% of the home range). 

When excluding the wetland areas in 

coyote home ranges, we still obtained a 

significant difference in home range size 

between OP-coyotes and KNP-coyotes 

(P=0.084). 

Discussion 

The winter home range of the 

coyotes we monitored fell within the upper 

range of areas generally reported during 

winter in northeastern USA (Harrison et al. 

1989, Major and Sherburn 1987, Winter 

1990) and eastern Canada (Parker and 

Maxwell 1989, Fortin and Huot 1995, 

Patterson 1995). Larger sample sizes would 

probably have reduced values for 95%AK 

and 95%MCP by allowing the exclusion of 

more extra-territorial locations. Conversely, 

our small sample sizes may have resulted in 

a conservative estimation of the home 

ranges. However, the fact that the estimated 

areas of home ranges seemed to reach an 

area-asymptote, makes us confident that our 

data are representative of the actual situation 

in our study area. 

Early winter home ranges of coyotes 

using KNP were significantly larger than 

late winter home ranges of coyotes using 

exclusively the outside of the Park. The 

monitoring periods ofKNP-coyotes and OP-
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coyotes did not completely overlap and a 

seasonal bias might have affect our data. 

However, we mostly monitored territorial 

males or pairs for which home range size 

usually does not vary or tends to increase 

from breeding to nursing (see Bekoff and 

Wells 1986, Caturano 1983, Winter 1990). 

Therefore, although, KNP-coyotes were 

monitored during early winter while OP­

coyotes were monitored during late winter, 

we think that the difference we observed 

may have been even greater with more 

overlapping monitoring periods. 

Home range size increased with the 

proportion of wetlands in the area. 

Wetlands may represent poor winter habitats 

for coyote. Nevertheless, Major and 

Sherburne (1987) reported, in western 

Maine, that ericaceous bogs were selected 

by coyotes during all seasons but less during 

winter (Ivlev's index 0.03) than spring and 

fall (lvlev's index 0.42 to 0.70). However, 

home ranges of OP-coyotes remained 

significantly smaller than home ranges of 

KNP-coyotes after excluding the wetland 

areas. Thus, the higher proportion of 

wetland areas in KNP do not explain the 

difference in home range size we found. 

The fact that the size of the home range was 

negatively related with the percentage of 

forest regeneration areas may explain the 
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difference in home range size between KNP­

coyotes and OP-coyotes. Gese et al. (1988) 

also found a negative relationship between 

coyote home range size in Colorado, and the 

percentage of different types of habitats with 

the highest prey densities and available 

cover for bed sites and dens. At least in one 

of their two study sites, Mills and Knowlton 

(1991), reported an increase in coyote home 

range size as main prey (Black-tailed 

jackrabbit, Lepus californicus) density 

decreased. 

The KNP area is characterized by a 

low human activity, especially during 

winter, and a lower level of anthropic 

perturbations resulting in a lower level of 

fragmentation. Several studies showed 

higher vulnerability of lagomorphs to 

predators as forest fragmentation increase 

(Keith et al. 1993, Villafuerte et al. 1997). 

Although snowshoe hare density was lower 

outside KNP, they may have been more 

vulnerable to coyote predation due to forest 

fragmentation. Consistently, Dumond et al. 

(submitted manuscript) found that coyotes 

were consuming more hare outside the Park 

during winter. OP-coyote winter diet was 

mainly constituted of hare outside KNP 

(occurence in 75% of the scats), while KNP­

coyotes were relying on a more divers diet 

including snowshoe hare (44%), moose 



(32%), beaver (21 %) and small mammals 

(18%). 

Fragmentation of forested habitat 

generally leads to higher vulnerability of 

inhabiting species, and higher 

concentrations of medium-sized generalist 

predators such as raccoon, skunks, foxes, 

and coyotes (Oehler and Litvaitis 1996). 

Therefore, the higher vulnerability of hare 

outside KNP may reduce the required area 

for a coyote to survive. 

At least during winter, this would be 

consistent with the hypothesis that northern 

forested habitats with low human activity 

may represent suboptimal habitats for 

coyotes (Todd 1985, Crete and Lemieux 

1994, Tremblay et al. 1998). 

According to our telemetry data and 

field observations, four coyote families were 

estimated to use KNP. Consistently, 

Dumond (1997) estimated a coyote density 

of 8 coyotes/I O0km2 during winter in KNP. 

Dumond and Villard (2000), found that the 

proportion of coyotes under 2 years old was 

very low in eastern New Brunswick 

(15 .6% ), and that the percentage of adult 

females with placental scares was only 

42.9%. This suggest that the recruitement in 

this population was low. Also, KNP­

coyotes extended their movements outside 

KNP-boundaries and thus were exposed to 

human-related mortality. Therefore, the 

hypothesis that a protected area such as 

Kouchibouguac national Park would act as a 

source for the local coyote population seems 

to be groundless. Moreover, these data 

support the hypothesis that human activities, 

and the resulting forest fragmentation, 

artificially maintain high coyote population 

densities. 

The daily distance traveled by 

coyotes reported in our study area (20.2 

km/24h) was higher than the winter average 

observed by Patterson et al. (1999) in Nova­

Scotia (14.3 km/24h). Nevertheless, our 

data coincide with the annual average (20.2 

km/24h) reported by Patterson et al. (1999). 

Although minimal distances traveled 

were similar between KNP-coyotes and OP­

coyotes, KNP-coyotes tended to travel 

greater distances when located outside KNP. 

Compared to OP-coyotes, the activity rate of 

KNP-coyotes was significantly lower and 

concentrated during the daylight hours. This 

could reflect a lower level of human 

persecution within KNP that allow coyotes 

to be more active during the daylight. A 

significant higher level of diurnal activity 

was also reported in a western coyote 

population after human persecution have 

ceased (Kitchen et al. 2000). Nevertheless, 

ungulates were more important in coyote 
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diet within than outside the KNP during 

winter (Dumond et al. submitted 

manuscript). This may have influenced the 

movements and the activity rate ofKNP­

coyotes that would be more inactive while 

feeding on ungulate carcasses (Gese et al. 

1996). 

Recommendations 

Because human activities and 

particularly forest fragmentation seem to 

favor high coyote population densities, the 

management of coyotes should include 

appropriate forestry practices. Clear-cutting 

increase forest edges and may in tum result 

in higher prey vulnerability, and higher 

medium-sized carnivore densities. Different 

logging practices should be experiment in 

areas where high coyote population density 

represents a threat to other target wildlife 

populations. 

It is important to mention that KNP 

does not seem to represent a demographic 

source for the local coyote population. 

Moreover, KNP apparently provides 

suboptimal winter habitat for coyotes 

because the lower level of habitat 

fragmentation may reduce snowshoe hare 

vulnerability to coyotes (Dumond et al. 

submitted manuscript). 
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Although ungulate carcasses may 

represent high quality food for coyotes, their 

availabilty is probably dispersed in the 

landscape, so that coyotes would require 

larger home ranges compared to coyotes 

living in areas of high hare vulnerability. 

For that matter, ungulate carcasses resulting 

from non-natural mortality (e.g. roadkills) 

should not be clumped but dispersed in the 

landscape when discarted. 

For better wildlife management 

plannings, we need to understand coyote 

behavioral responses to landscape structure 

and human activities in the northeastern part 

of coyote distribution. Particularly, we need 

to understand the factors that promote 

variation in coyote diet and movements in 

forested landscapes with different logging 

practices and different levels of human 

disturbances. 
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