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ABSTRACT 

 
 Bovine tuberculosis (Mycobacterium bovis) and brucellosis (Brucella 

abortus) are endemic in bison (Bison bison) herds in and around Wood 

Buffalo National Park, and the adjacent Slave River Lowlands. In 1987, 

the Bison Control Area (BCA), along with a surveillance program, was 

created to minimise the risk of disease transmission to the disease-free 

Mackenzie and Nahanni-Liard herds in the Northwest Territories. During 

the 2006 ï 2007 surveillance season, we used a Cessna 337, to fly 12 

shoreline patrols along the northern boundary of the BCA on a weekly 

basis from December 20, 2006 to April 12, 2007. Total survey time during 

shoreline patrols was 26.5 hours. We used a Cessna 210 to fly one semi-

comprehensive aerial survey of BCA Zone ɯ and partial Zone II, from 

February 13 ï 16, 2007; total survey time was 18.5 hours. From 19 ï 24 

March 2007, we used a Cessna 210 to fly the annual comprehensive 

survey of BCA zones ɯ and ɯɯ; total survey time was 35.9 hours. In total, we 

flew 92.8 hours including ferry time to systematically survey the BCA 

during the 2006 ï 2007 surveillance season and did not observe any bison 

(or their sign, i.e., fresh tracks and/or feeding craters) within the BCA 

during our surveillance flights.  
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INTRODUCTION 

 Free-ranging bison (Bison bison) in and around Wood Buffalo 

National Park (WBNP) and the Slave River Lowlands (SRL) are infected 

with bovine tuberculosis and brucellosis (Tessaro, 1990; Joly and Messier, 

2001) (Figure 1). These northern bison herds contracted the two cattle 

diseases when 6,673 diseased plains bison were moved from the National 

Buffalo Park at Wainright, Alberta to WBNP between 1925 and 1928 

(Fuller, 2002). Risk of infection to healthy free-ranging bison as well as 

commercial cattle and bison herds has been a chronic management 

problem ever since (see Connelly, 1990; APFHRAN, 1999; RAC, 2001). 

Recent results from Jolly and Messier (2004) showed that bison within 

WBNP have overall apparent prevalence rates of 49% and 31% for 

tuberculosis and brucellosis respectively. These results suggest that the 

diseases will continue to persist in the affected bison in and around WBNP 

and further supports the need to mitigate the risk of infection to the health 

status of the Mackenzie Wood Bison herd (Tessaro, 1993; Nishi, 2002), 

the presumed disease free status of the Hay-Zama herd located in 

northwest Alberta, and the Nahanni-Liard herd located near the 

Mackenzie Mountains (Gates 1992) (Figure 1). The diseased bison in and 

around WBNP also present the most important limiting factor to the 

reestablishment of other healthy free-roaming herds in the region that 
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could contribute to the resource-based economies of surrounding 

communities (Gates, 2001).   

 In March 1996, because of ongoing concerns of the commercial 

bison industry, the Canadian Bison Association requested the Animal, 

Plant and Food Health Risk Assessment Network (APFRAN), Canadian 

Food Inspection Agency conduct a formal risk assessment. The objective 

was to determine the risk of infection with tuberculosis and/or brucellosis 

from bison in WBNP and surrounding area during a 12-month period, for 

each of three ñat riskò groups: commercial cattle, commercial captive bison 

and disease-free, free-ranging bison. In January 1999, APFRAN 

completed the risk assessment and concluded that disease-free, free-

ranging bison had the highest probability of becoming infected with bovine 

brucellosis and/or tuberculosis (APFRAN, 1999).  

As the APFRAN (1999) disease risk assessment was not based on 

terrain and habitat variability, a follow-up research project was initiated to 

compile local knowledge on bison movement and distribution around 

WBNP, define the relative influences of biophysical and management 

factors, and to integrate quantitative and local qualitative data on 

biophysical factors into a bison movement model (Gates, 2001; Mitchell, 

2002).  The research focused on bison movements and distribution in the 

region in order to provide a model and maps for informing the 

development of disease risk management measures and to update the 

APFRAN risk model. The results suggested that the highest likelihood for 
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bison dispersal occurred in corridors that were parallel to the Peace River 

in the area of Fort Vermillion, and with the broadest network of corridors 

between High Level and WBNP. 

 Additional results from Gates and Wierzchowskiôs (2003) 

movement corridor analysis indicate that potential movements of bison 

between WBNP and the Mackenzie Bison Range are most likely to occur 

in the northern section of surveillance Zone I in the BCA. Gates and 

Wierzchowski (2003) recommended that in addition to the in situ 

surveillance of BCA Zone I, aerial surveillance of the area between Buffalo 

Lake and Highway #5 should be conducted to ensure that the disease-free 

Mackenzie herd does not come into contact with infected bison that may 

occupy this area. Due to the propensity of bison to use meadows near 

lakes and rivers, they also suggested that aerial reconnaissance of the 

area on the northwest side of Buffalo Lake might be worthwhile.   

Continuation of shoreline and surveillance surveys is critically 

important for early detection of bison in the control area, due to the 

ongoing risk of disease transmission from WBNP bison to the Mackenzie 

and Nahanni bison herds. 
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Figure 1. Distribution of bison herds in northern Canada. 
 
Note: Bison herds considered to be infected with bovine tuberculosis and 
brucellosis are shown in light green; HL = Hook Lake, LBR = Little Buffalo 
River, NY = Nyarling, HC=Hay Camp, GR=Garden River, DL=Peace-
Athabasca Delta, FB=Fire Bag, WZ=Wentzel, WA=Wabasca, BM=Birch 
Mountain. Bison herds considered to be disease-free are shown in light 
beige grey; MB = Mackenzie, NH = Nahanni, PM= Pink Mountain, HZ = 
Hay Zama, SY = Syncrude/Fort McKay. The delineation of home ranges 
has originated from various research activities (Reynolds and Hawley, 
1987; Joly and Messier, 2001; Harper, 2000; Wood Buffalo National Park, 
Resources, Wildlife and Economic Development, British Columbia Ministry 
of Environment, and Alberta Environment.) 
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The Bison Control Area Program 

In 1987, the Government of the Northwest Territories (GNWT) 

implemented a program to reduce the risk of contact between infected and 

disease-free bison (Gates and Gray, 1992; Gates, 1992). The program 

entailed defining an area ï the Bison Control Area (BCA) ï from which 

bison are excluded through surveillance and active management. The 

BCA originally included lands south of the Mackenzie River and North of 

the Mackenzie Highway between Mills Lake (near Fort Providence) and 

Hay River. In 1990, the BCA was expanded to encompass the area 

between the Alberta-NWT border and southern shoreline of the Mackenzie 

River; the western boundary was delineated by Trout River; the eastern 

boundary was outlined by the Buffalo River and western boundary of 

WBNP (Figure 2). Presently, the BCA encompasses 3,936,339 ha. 

 Since 1993, the Government of the Northwest Territories 

(Department of Environment and Natural Resources) and the Government 

of Canada (Parks Canada) have jointly funded the Bison Control Area 

Program (BCAP). Cost of surveying the BCA is jointly funded under a 

Memorandum of Understanding between the two agencies. This report 

summarizes the results of the Bison Control Area Program for the 2007 ï 

2008 surveillance season. 
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Figure 2. The Northwest Territories BCA showing all three surveillance 
zones. 

Goals and Objectives 

The goal of the Bison Control Area Program in the Northwest 

Territories is to reduce the risk of infection of the Mackenzie and Nahanni 

herds with tuberculosis and brucellosis. Our overall approach to achieve 

this goal is to conduct systematic aerial surveys with an extensive public 

communication program.  

The objectives of the Bison Control Area Program are to: 

 Detect and remove any bison in the BCA, and to prevent 

establishment of bison herds or individuals in this area1; 

                                                 
1 Wood bison (Bison bison athabascae) are considered a threatened subspecies of North 
American Bison by the committee on the Status of Endangered wildlife in Canada 
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 Continue surveillance of the bison control area; and 

 Increase public awareness of the Bison Control Program. 

 
 

Photograph 1. View of the Mackenzie River looking northwest towards 
Fort Providence and representing the area covered during the shoreline 
patrols. 

                                                                                                                                     
(COSEWIC); they are listed on Appendix II by the Convention on the International Trade 
In Endangered species (CITES). Because of the disease risk, any bison found in the BCA 
are considered nuisance wildlife under section 61 of the NWT Wildlife Regulations Act 
(Government of the Northwest Territories, 1992). This regulation states that NWT 
residents may shoot any bison sighted in the BCA. 
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METHOD 

 
The same route and data collection techniques were used as in 

previous years, to ensure consistency and comparability of search effort 

and resulting wildlife observations (Gates and Gray, 1992; Gates, 1992; 

Williamson, 1995; Antoniak and Gates, 1996; Bohnet and Gates, 1997; 

Boulanger, 1998 and 2001; Tanguay, in prep, Potvin, in prep; Jewell, in 

prep; Campbell, 2003).  

 The Bison Control Area is stratified into three discrete zones (Figure 

2). Active surveillance through aerial observation is conducted during 

winter months when bison and bison signs are most identifiable (i.e. tracks 

and/or feeding craters) and visibility is optimal. Survey effort and 

frequency of monitoring is allocated according to the presumed likelihood 

of bison moving into the area (see AFRAN, 1999) and existing weather 

conditions. Consequently, this survey design requires frequent (weekly) 

patrols of the shoreline areas that are closest to the range of Mackenzie 

Bison Herd and the range of bison in WBNP. Less frequent surveys (semi-

comprehensive and annual comprehensive) are used to survey larger 

areas (BCA Zones I and II) in the BCA. These surveys also include the 

collection of information on other species, including boreal caribou, 

moose, wolves & wolf activity and small mammals. This data is then 

stored in related data banks. This year the information collected will also 

be fed into the Wildlife Management Information System (WMIS). 
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Three different types of aerial surveys were completed to 

systematically survey the BCA throughout the surveillance season. The 

first type of survey was a weekly shoreline patrol of the high-risk area 

(Zone I). The patrol route flown in the 2006 ï 2007 season was continued 

this season (Hartop). This survey was conducted at approximately seven-

day intervals and had a planned flight time of about two and one half 

hours per patrol flight.  

Figure 3. Standardized shoreline patrol route for the BCA that was flown 
in 2007 ï 2008 season. 
 

 The second type of survey was a one-time semi-comprehensive 

surveillance flight of Zone I; this survey was conducted in February 2007. 
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This survey covers a larger area and requires about 15 hours to complete. 

This season the transects were slightly more concentrated around the 

McNally Creek area than usual, as there had been delayed, third party 

reports from truckers over the summer of possible bison sightings. The 

final survey type was the annual comprehensive surveillance flight of 

Zones I and II.  For this annual comprehensive survey performed in late 

March, we allocated approximately 35 hours of flight time. We did not 

conduct aerial surveys in Zone III of the BCA.  

 All patrols and surveys were flown using a Cessna 337. A local 

community observer and pilot from Landa Aviation in Hay River conducted 

all shoreline patrols. There was no requirement to conduct verification 

flights. The survey crew for the surveillance flights of Zone I and the 

annual comprehensive survey of Zones I and II consisted of a pilot, the 

BCA Technician and two community observers.  The technician sat in the 

front seat while the observers occupied the left and right rear seats of the 

aircraft.  Survey aircraft were flown at approximately 150 to 200 meters 

above ground level +/- 21 meters with a standard deviation of 94 metres at 

90% level of confidence and at a speed of approximately 170 kilometres 

per hour. 

 The flight paths from previous surveys, to plan our routing for aerial 

surveys in the 2007 ï 2008 surveillance season, were used. However, 

routes used in previous years, for both the semi-comprehensive and 

comprehensive surveys were updated and restructured this season in 
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order to put emphasis on areas of probable importance as identified by 

local observers and past BCA reports. Survey lines were extended into the 

northwest corner of WBNP, similar to last year, in addition to concentrating 

more coverage in higher risk areas (Figures 4 and 5). Utilizing 

predetermined flight routes ensures maximum coverage for both 

surveillance surveys, and allows the BCA Technician to pre-plan fuel 

stops and breaks, which increases survey efficacy and improves safety. 

Pre-planned routes were used as a guide, and were followed for the bulk 

of the survey only deviating from them to investigate animal tracks or other 

abnormal activities such as wolf kills; in this way we could be sure of 

consistency and some accuracy in area covered. This allowed us to 

survey Zones I and II with the greatest possible coverage given available 

flying hours.  
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Figure 4. Actual routes flown for the semi comprehensive survey February 
19 ï 21, 2007, from Hay River and Fort Providence, NWT. 
 
 To improve sampling quality and precision during surveillance 

surveys, a known strip (transect) width of 500 metres was used and sticks 

cross-hatched with electrical tape were mounted on the aircraft struts to 

define the boundaries of the strip within which the observers count 

animals. With the aid of the observers, the BCA technician affixed the 

markers prior to flights using a known calculation [w = (W/H)*h]. Once this 

exercise was complete, a test flight was carried out to ensure marker 

placement accuracy; the test flight entailed positioning the aircraft 

alongside a known 500-metre length on the ground, at survey altitude, and 
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confirming whether the fixed tape positions aligned with the known ground 

length. Implementing a known strip (transect) width enables us to 

accurately calculate percent cover.   

 
Figure 5. Routes flown for the March comprehensive survey completed 
March 19 ï 24, 2007. 
 

Wildlife observations during weekly shoreline patrols were most 

often plotted on a NTS 1:250,000-reproduction map of the survey area 

and recorded on a survey data sheet. The above information as well as 

the survey weather and details were faxed to the BCA Technician from 

Fort Providence. This was input into an Excel spreadsheet and then 

transferred into a Database IV file format for export into ArcGIS 9.0 
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Geographic Information System (Environmental Systems Research 

Institute, 1999 ï 2004). An OziExplorer Mapping program (Des Newman, 

version: 3.95.4) was used to plot the route grid for the survey routes, this 

was uploaded into a hand-held Garmin GPS, GPS map 76S and was used 

by the pilot for navigation and to maintain adherence to the planned 

routes. Also the survey routes plotted in OziExplorer were verified and 

checked and then entered into ArcPad® 7.0.1, Environmental Systems 

Research Institute Inc (ESRI). During the surveys the same GPS used by 

the pilot was interfaced with the ArcPad system through a Panasonic, 

Tough book, Model #CF-18 PC, Centrino Mobile Technology, to provide 

the location of observations. This system was on loan from Parks Canada, 

our partner, on a trial basis. All observations of large mammals (i.e., 

moose, caribou, and wolves) were recorded using ArcPad ® ESRI Field 

Software for Windows XP, during the semi-comprehensive and annual 

comprehensive flights. These data were prepared for copy to ArcGIS 9.0, 

(ESRI) with ArcPad® 7.0.1. The Pathfinder Office Software Aspen Global 

Positioning system Field Software (Trimble Survey and Mapping Products, 

1998) was carried as a backup system only.  
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Photograph 2. Photo of typical BCA topography near Buffalo Lake 
looking towards the Cameron Hills. 
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RESULTS 

During the 2007 ï 2008 surveillance season all attempts were 

made to fly the aerial surveys and patrols when weather and light 

conditions were most favorable for visually observing animal tracks and 

activities. However, some flights were conducted in less suitable 

conditions in order to maintain adequate and regular surveillance 

(Appendix A). 

 

Shoreline Patrols  

 Weekly shoreline patrols were initiated on December 20, 2007 and 

continued until April 28, 2008 (Figures 6.1 ï 6.13 Maps). The BCA 

Technician completed the first patrol as previously arranged observers 

became unavailable and to assess the actual location of the patrol route.  

The same shoreline patrol route used in the 2006 ï 2007, was followed. 

Due to poor weather conditions, patrols were cancelled and did not 

resume until January 21, 2008. Two shoreline patrols were initiated 

directly from Hay River; Patrol Number 1 to search the McNally Creek 

area while en-route to Fort Providence to look for possible bison sign, that 

had been reported by a trucker in the summer of 2007 and Patrol 9 due to 

the unavailability of an observer in Fort Providence, resulting in having an 

observer from Hay River do the flight. Patrol number 12 was not 

completely flown (Figure 6.12) due to an unforeseen local weather 
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condition resulting in freezing rain over Mills Lake area. With the exception 

of Patrol number 1, Bison were seen in the Slave Point area and a small 

herd varying between 11 and 15 animals was seen close to the Mackenzie 

crossing throughout the entire project period. 

 Total flight time for the 13 shoreline patrols flown was 39.8 hours2 

(Table 1) with a mean duration of 3.06 hours (± 0.3 Standard Deviation 

with a 90% level of confidence).  A Cessna 337 was used to complete all 

Shore Line Patrols. On April 28, 2008 the last scheduled shoreline patrol 

flight was flown.  Flights were continued up to that date because of the 

lengthy cold spring, which kept snow conditions intact. After that date 

daytime temperatures rapidly increased to the mid-teens swiftly 

deteriorating snow and ice conditions. It was determined that ice 

conditions in these areas would likely continue to degrade very quickly 

and deter bison from crossing the Mackenzie River.  
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Table 1. Summary of shoreline patrols in the BCA from December 2007 to 
April 2008 3 completed with a Cessna 337.  
 

Date Ferry Hrs Survey Hrs Date Ferry Hrs Survey Hrs 

20-Dec-2007 0.5 2.8 04-Mar-2008 1.0 2.2 

5-Jan-2008 1.0 2.3 07-Mar-2008 1.0 2.4 

29-Jan-2008 1.0 2.1 14-Mar-2008 0.0 2.5 

02-Feb-2008 1.0 2.1 24-Mar-2008 1.0 2.4 

13-Feb-2008 1.0 2.2 3-April-2008 1.0 2.1 

28-Feb-2008 0.9 2.3 9-April-2008 1.7 1.0 

   28-April-2008 1.0 1.3 

Total survey hours: 27.7 Hrs. Total ferry hours: 12.1 Hrs. Total Shoreline: 39.8 Hrs. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.1. Map of patrol number 1, completed December 20, 2007. 

                                                 
2 Total flight time for shoreline patrols includes ferry time. 
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Figure 6.2. Map of patrol number 2, completed January 15, 2008.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.3. Map of patrol number 3, completed January 29, 2008. 
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Figure 6.4. Map of patrol number 4, completed February 2, 2008.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.5. Map of patrol number 5, completed February 13, 2008.  
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Figure 6.6. Map of patrol number 6, completed February 28, 2008.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.7. Map of patrol number 7, completed March 4, 2008.  

 
 
 
 


