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Executive Summary 
There is substantial evidence that elk populations, and in particular non-migratory elk, increased in the 

2000s in the East Kootenay (EK) (Phillips et al. 2008). During this time, concerns mounted with 

overgrazing on crown land and depredation on private land, and much of the blame was targeted at 

non-migratory elk (i.e., animals that do not leave the low elevation Trench during summer). In response, 

the Provincial Fish and Wildlife Branch (F&W) initiated liberal cow/calf elk hunts. These hunts were 

restricted to low elevations and closed by mid October to focus harvest on non-migratory elk. 

The East Kootenay Elk Management Plan (2005-09) recommended that a monitoring program be 

established to assess the effectiveness of the cow/calf hunt in meeting management objectives (Wilson 

and Morley 2005). In addition, up to date information on elk migratory behaviour in the EK was lacking. 

Research in the early 1990s (Jamieson and Hebert 1992, 1993) provided vital information on elk 

movements and population dynamics. However, much changed in the EK between the early 1990s and 

late 2000s, and F&W required updated information on elk movements, habitat use and population 

dynamics to make informed management decisions. Our project was designed to replicate past work, so 

that changes in migratory behaviour over time could be assessed. 

During 2007 and 2008, 81 radio collars were deployed on cow elk: 42 Global Positioning System (GPS) 

and 39 Very High Frequency (VHF) collars. GPS collars collected frequent, round-the-clock locations 

providing detailed information on migration routes and timing. To increase our sample size, VHF collars 

were deployed to collect data on broad migratory behaviour and survival. Throughout the project close 

to 40,000 locations were recorded (~38,800 GPS locations and ~1150 VHF locations). Both ground and 

aerial telemetry were conducted using standard telemetry procedures outlined in provincial guidelines 

(RIC 1998). 

On average from 2007 to 2009, 37% of monitored elk were non-migratory. This was much higher than 

the estimated 5% non-migratory elk in the early 1990s (Jamison and Hebert 1993). Compared to the 

1990s, migratory elk spent an average of 31 days longer on winter range, leaving the Trench later in the 

fall and returning earlier in the spring. Thirty-four collared elk died during the study. The majority of 

known causes of death were human related, including hunting, suspected hunting/poaching and vehicle 

collisions. 

The increase in non-migratory elk, and time spent on winter range is likely increasing grazing pressure 

on already stressed grasslands. However, the low elevation hunt may be reducing the total population - 

particularly non-migratory elk - which would partially offset the increase in grazing. 

F&W will use this scientific information to make sound management decisions, which will contribute to 

sustainable elk populations and healthy grassland ecosystems. 
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Introduction 
Elk are highly valued in the East Kootenay by resident and non-resident wildlife enthusiasts. Provincial 

Fish and Wildlife (F&W) managers hence strive to ensure good hunting and viewing opportunities for 

the public over the short and long term. Current scientific information is required to make sound 

management decisions, which will contribute to sustainable elk populations and healthy grassland 

ecosystems. 

There is substantial evidence that elk populations, and in particular non-migratory elk, increased during 

the 2000s in the East Kootenay (EK) (Phillips et al. 2008). During this time, concerns mounted with 

overgrazing on crown land and depredation on private land, and much of the blame was targeted at 

non-migratory elk (i.e., animals that do not leave low elevation habitat during summer). In response, 

F&W initiated more liberal cow/calf hunts in 2005. These hunts were restricted to low elevations and 

closed before October 15 to focus harvest on non-migratory elk. In 2005 and 2006 F&W offered a bow-

only General Open Season (GOS) and Limited Entry Hunt (LEH) permits. In 2007, 2008 and 2009 the hunt 

was further liberalised adding a GOS for youth and senior hunters, and increasing LEH permits. Through 

this project the response of elk populations and individual elk to liberalised hunting was monitored to 

determine whether the hunts effectively reduced year-round elk pressure in low elevation areas. The 

East Kootenay Elk Management Plan (2005-09) recommended that a monitoring program be established 

to assess the effectiveness of the cow/calf hunt in meeting management objectives (Wilson and Morley 

2005). 

Up to date information on elk migratory behaviour in the EK was lacking at the onset of the project. 

Research in the early 1990s provided vital information on elk movements and population dynamics 

(Jamieson and Hebert 1992, 1993). However, much changed in the EK between the early 1990s and late 

2000s and F&W required updated information on elk movements, habitat use and population dynamics 

to make informed management decisions. Our project was designed to replicate past work, so that 

changes in migratory behaviour over time could be assessed. The public perception was that migratory 

behaviour had changed by the late 2000s, and that a much higher percentage of the elk population was 

non-migratory, exacerbating social and economic conflicts. Also, substantial changes had occurred since 

the early 1990s: the elk population increased substantially, and the Trench had significant human 

development and wide-spread wildlife exclusion fencing. 

The objectives of this project were: 

1. To assess the response of elk to liberalised low elevation cow/calf hunts, to determine whether 

these hunts effectively reduced overgrazing and crop depredation. We assessed both population 

responses (e.g., change in population size) and individual responses (e.g., response to hunting). 

2. To update information on the migratory behaviour of EK elk, and compare this to the early 

1990s, when movement patterns were last monitored. Specifically, we determined the 

proportion of the elk population that was non-migratory, and the timing of spring/fall migration. 
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Study Area 
The study was conducted in south-eastern British Columbia, in the southern EK Trench extending from 

Canal Flats to the USA Border (Figure 1). The East Kootenay Trench (also referred to as the Rocky 

Mountain Trench), provides winter range habitat for elk, while higher elevation habitat on either side of 

the Trench provides summer range. Typical winter habitat within the Trench includes grasslands, open 

forest, agricultural areas, riparian along the Kootenay River and closed forest. The project was 

conducted in Wildlife Management Units 4-3, 4-4, 4-20, 4-21, 4-22, 4-24 and 4-25. 

The study area was in the dry climatic region within several biogeoclimatic zones. Winter range (or 

Trench valley bottom) is dominated by Ponderosa Pine (PPdh2) and Interior Douglas Fir (IDFdm2). 

Ranging in elevation from 700-950 m, the PPdh2 zone has open stands of ponderosa pine (Pinus 

ponderosa) and Douglas fir (Pseudotsuga menziesii), while bluebunch wheatgrass (Agropyron spicatum) 

predominates the understory (Braumandl and Curran 1992). The IDFdm2 zone falls between 800 m and 

1200 m, and is dominated by Douglas fir, western larch (Larix occidentalis) and lodgepole pine (P. 

contorta); the understory is dominated by pinegrass (Calamagrostis rubescens) and several species of 

shrubs (Braumandl and Curran 1992). 

In addition to elk, both mule deer (Odocoileus hemionus) and white-tailed deer (O. virginianus) are 

abundant within the study area. Less common wild ungulates include moose (Alces alces), bighorn sheep 

(Ovis canadensis) and mountain goats (Oreamnos americanus). Predators include cougars (Felis 

concolor), black bears (Ursus americanus), grizzly bears (U. arctos) and wolves (Canis lupis). 
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Figure 1: Study area for East Kootenay Elk Monitoring Project, 2007-2010. 
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Outside of urban settings, there is a variety of human use throughout the Trench, including private land 

holdings, many with an agricultural focus. In addition, there is some commercial tree harvesting within 

the Trench, and significant historic and current logging in the Purcell and Rocky Mountains. Since the 

1990s, there has been a substantially effort to restore grassland ecosystems in the Trench by clearing 

tree encroachment and in-growth (Anderson et al. 2006). There are several golf courses in the area. 

Many ranchers hold tenures to graze domestic cattle on Crown land with the Trench. 

Methods 

Capture 

In 2007, we used corral traps to capture elk between January and March, when elk were easily baited, 

and non-migratory and migratory elk overlapped on winter range. Areas with high numbers of elk and 

easy winter access (i.e. ploughed roads) were chosen to set up the traps. We operated two traps in 

different locations. The traps were pre-baited using high quality alfalfa hay for a few days to ensure elk 

were comfortable with the area before the gate trigger was set. The trigger was set by fastening a cord 

to a hay bale that sat on a barrel at the back of the corral. We then ran the cord out to the gate to hold it 

open. Once elk entered the corral they would eventually pull the hay bale off the barrel which would 

trigger the release mechanism, shutting the gate to the corral. Corrals were monitored at first light each 

morning. If elk were captured in the corral, F&W staff and volunteers would quietly approach the site 

and release any bulls and calves, by opening the gate, or by moving the animals through the chute. 

Once calves and bulls were released and the remaining cows calmed down, we herded elk in to pens 

using swing doors and then, one at time, into a chute and animal squeeze for sampling and marking. The 

squeeze area was kept dark and elk were blindfolded during processing to reduce stimuli. We fit cow elk 

with a collar, collected blood and hair (sent to the provincial wildlife veterinarian for archiving), and 

released animals one at a time. Handling time was kept to a minimum (< 20 minutes) following live 

animal capture guidelines (RIC 1998). 

In 2008 additional radio collars were deployed in March and April using helicopter net-gunning to 

capture elk. Again, handling time was kept to a minimum and net-gunners followed live animal capture 

guidelines (RIC 1998). 

Collar type 
We deployed a combination of GPS (Global Positioning System; Advanced Telemetry Systems GPS 

collars, model G2000) and VHF (Very High Frequency; Lotek LMRT series) radio collars. GPS collars 

provided accurate and frequent locations to assess behaviour and habitat use year-round as well as 

throughout the day and night. However they were expensive and limited to 2 years of data collection, 

because of battery life. GPS collars were set up to collect UTM locations every 9 hours to ensure that 

data were collected at different times throughout the day and night (e.g., at 9 am and 6 pm the first day, 

at 3 am, 12 noon and 9 pm the next day and so on). In addition the collars were equipped with motion 

sensors that doubled the VHF transmittal rate when stationary for 8 hours, indicating animal mortality. 
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These collars stored data on-board and were retrieved to download the information. Collars collected 

date, time, UTM coordinates, altitude (for 3D fixes only), 2 or 3 dimensional fix, position dilution of 

precision, horizontal dilution of precision, number of satellites, number of tilt switch changes, time 

required to obtain each fix, and air temperature. Different VHF signals (e.g., double beep every 6th beep) 

indicated successful GPS fixes, animal mortality and battery life. 

To increase our sample size and enable long term data collection on survival, we also deployed VHF 

collars. These collars were monitored using telemetry, and provided data on broad migratory behaviour. 

VHF collar batteries can last several years, enabling longer term survival rate monitoring. The collars 

were set to transmit at 60 pulses per minute with the rate doubling if no motion was detected in 8 hours 

to indicate animal mortality. 

Radio collar monitoring 
We used standard telemetry procedures (RIC 1998) to monitor collared elk. At the beginning of the 

study we primarily used ground based telemetry, supplementing with aerial telemetry when we were 

unable to relocate collared elk from the ground. Later we primarily used aerial telemetry supplementing 

with ground telemetry when we were unable fly due to weather, or budget constraints, or if there was a 

specific collar we were interested in locating. Aerial telemetry was conducted from a fixed-wing aircraft 

(Super Cub or Cessna 206) using two directional antennae. From the ground, collared elk were first 

relocated using a non-directional antenna while driving. Once the signal indicated collared elk were 

close by, we used a directional antenna to obtain a compass bearing for triangulation. Two to four 

compass bearings were collected at different ground locations for each collared elk. Using this data and 

Locate II software (Nams 2000), we were able to estimate locations and error for ground relocations. 

Relocations were marked and recorded using a Garmin 76CSx GPS. 

VHF collars were monitored bi-weekly during migration periods, to capture migratory movements, and 

monthly otherwise. Migration periods spanned about 10 weeks in the spring (mid March through May) 

and 12 weeks in the fall (October through December). GPS collars were checked once per month to 

determine if any collared elk had died and to ensure collars were properly functioning.  

Collar retrieval 
VHF and GPS collars were retrieved using ground telemetry after we detected a mortality signal. 

Determining cause of death was not a priority for this study, and hence many collars were retrieved 

weeks or even months post-mortality. To accurately determine cause of death, mortalities should be 

investigated immediately post-death. However this would have added significant cost to the study, and 

would not have been possible for GPS collared elk, which could only be monitored for 5 days each 

month. Still, we attempted to assign elk mortalities to broad cause of death categories, including 

predation (indicated by scattered bones, predator scat, teeth marks on bones), hunting (typically 

hunters would return the collar to the F&W office), poaching (indicated by a cut radio-collar, and/or 

bullet wound), vehicle collision (indicated by close proximity to road/railway and signs of trauma), 

natural (indicated by a carcass with no sign of human or predator-caused death) and undetermined. We 

assumed that elk that died during the hunting season, within the legal hunting zone, and with evidence 
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of human-caused mortality (cut collar, no carcass) were legally hunted and not poached. However it is 

possible that these mortalities were poaching related.  

Two years after deployment, we attempted to release GPS collars from a fixed-wing aircraft using a 

Wildlink triggering transmitter. Collars that released were then retrieved from the ground using 

telemetry, data were offloaded on to a computer, and maps were created to visually display movement 

patterns. Some GPS collars would not release and were instead retrieved by recapturing elk with 

helicopter net-gunning.  

Several GPS collars scheduled to release in spring 2009 could not be located in winter 2008-09. 

Therefore, in February 2009 a grid was flown using a Supercub in the southern half of the East Kootenay, 

from Windermere south to the Wigwam River and from 30 km west of the Trench (in the Purcells) to the 

Elk Valley. North-south transects were flown 8-13 km apart. In March 2009 another grid was flown with 

east-west transects 10-20 km apart. In March 2010 a north-south grid was flown again with 10-15 km 

transects. The collars were not located on any of the grid flights. 

Data compilation 
Wildlife Species Inventory databases (MS Excel format) were set up for capture and relocation data 

(Provincial Fish and Wildlife Branch 2008). Relocation data were entered monthly and imported in to the 

Provincial Wildlife Species Inventory annually. Data were also entered into an MS Access relational 

database. 

Data analysis 

Definition of winter range 

For this project winter range was defined by the East Kootenay Trench eco-section boundary (Demarchi 

1995). This boundary encompasses most areas in the southern East Kootenay Trench below 1100 m. 

Definition of migratory, partially migratory and non-migratory elk 

We defined “non-migratory elk” as those animals that did not leave a 3.5 km buffer around the East 

Kootenay Trench eco-section. This buffer was chosen to allow for small movements outside of the 

Trench that were not migrations. “Migratory elk” left the Trench for the summer and “partially 

migratory elk” moved in and out of the Trench during the summer. The East Kootenay Trench eco-

section was also used in 1991 (Jamieson and Hebert 1993) to determine whether elk were migratory.  

To allow for comparisons with the early 1990s study (Jamieson and Hebert 1993), migratory elk were 

separated into two categories: short distance and long distance migrators. Short distance migratory elk 

moved 10 to 30 km from the East Kootenay Trench eco-section boundary to their summer range, while 

long distance migratory elk moved 30 or more kilometres to their summer range. We measured this 

distance using the straight-line distance between the eco-section boundary and data points. 

To determine whether an elk was migratory or not, elk locations were plotted in ArcMap along with a 

layer depicting the East Kootenay Trench eco-section. Then a 3.5 km buffer was placed around the eco-
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section boundary. This allowed us to visually determine whether the elk had moved out of this boundary 

or not and if so, how far it travelled outside of the boundary. Unlike the early 1990s, we had accurate 

GPS locations and after plotting the data many animals appeared non-migratory, but sometimes strayed 

a few kilometres from the eco-section boundary. In the early 1990s an elk was considered migratory if it 

moved 10 km from the EK Trench ecosystem boundary. We chose a smaller buffer because of our more 

accurate data, however we also analysed data using a 10 km buffer to allow for comparisons. If elk 

locations fell outside of the 3.5 km buffer, the elk was designated partially migratory or migratory 

depending on the movement patterns, and if all of the data points fell within the Trench eco-section 

boundary and the 3.5 km buffer, the elk was designated non-migratory. We defined migratory elk as 

those animals who migrated 10 or more kilometres from the Trench and then returned months later. 

Partially migratory elk moved in and out of the eco-section boundary (beyond the 3.5 km buffer) 

throughout the summer with no clear summer migration.  

We tested for bias with corral trapping, since non-migratory elk may be more likely to be habituated to 

people and hence attracted to hay/traps). This was assessed by comparing the percent of migratory and 

non-migratory elk captured by corral trapping and net-gunning. 

Definition of seasons 

Throughout the report we refer to winter and summer habitat and spring and fall migration. We used 

the calendar season define winter (December 22 – March 19), spring (March 20 – June 20), summer 

(June 21 – September 22) and fall (September 23 – December 21). 

Migration timing 

For VHF collared elk, we defined the date of spring migration as the midpoint between the last day that 

the animal was relocated in the Trench and the first day the animal was relocated outside of the Trench. 

For fall migration, we determined the midpoint between the animal’s last relocation in the mountains 

and first relocation in the Trench. If there was an 8 week or longer span between relocations in the 

Trench and in the mountains, we felt the migration date was highly uncertain, and report it as unknown. 

For GPS collared elk, migration dates were determined by plotting data downloaded from retrieved GPS 

collars in ArcMap. Since locations were collected every nine hours, we were able to determine the exact 

date the collared animal left the Trench in the spring, and returned to the Trench in the fall. 

Non-migratory elk response to low-elevation hunts 

To determine if non-migratory elk spent less time in the Trench during low elevation hunts, we 

compared the percent of locations in the Trench during the 7 week hunt to the percent of locations in 

the Trench 7 weeks prior to and 7 weeks after the low elevation hunt. There were both GOS and LEH 

hunts between September 1 and October 20 within Zone X, a special hunt zone with similar boundaries 

to the EK Trench Ecosystem boundary. Using ArcMap we joined GPS collar data with the Trench eco-

section layer, to produce a database file indicating which GPS locations were within the Trench. Each 

animal with data for a complete season (July 14 to December 7) was considered one animal year.  
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Period of winter use 
To allow for comparison with the 1990s study, migratory elk were split into 3 herds: Bull River, Premier 

(both summering in the Rockies) and Pulpmill (summering in the Purcells) and similar methods were 

used to calculate the period of winter use. We calculated the median date of departure and arrival using 

the dates by which 50% of the collared elk had departed from or returned to the Trench. As in the early 

1990s, elk that remained in the Trench into mid-summer were eliminated from the calculations (Jamison 

and Hebert 1993). Mid-summer was not defined in the early 1990s report, but for our study we 

eliminated elk that left the Trench after July 1. In addition, if there was high uncertainty about an 

animal’s migration date (> 8 weeks between the last locations in the Trench/mountains) they were 

eliminated from this calculation. The median arrival and departure dates were used to calculate the time 

period a herd spent on winter range. 

Snow data 
We compiled historic (1971-2000) and current (2007-2009) snow depth data for the EK Trench for the 

Cranbrook airport (elevation 940 m) (Canadian Climate Normals; Environment Canada 2011) to enable 

comparisons among our study period, the early 1990s study period, and historic averages. We focused 

on snow depth on the last day of the month (cm) from October to March for 1991/92, 1992/93, 2007/08 

and 2008/09 winters, and from October to December for 1993 and 2009 (Monthly Data; Environment 

Canada 2011). 

We compiled snow depth (cm) data from the Moyie Mountain Station 2C10 (elevation 1940 m) for 1991-

1993 and 2007-2009 (Automated Snow Pillow Data Archive; Ministry of Environment 2011). Snow depth 

was collected on the first day of each month. Historic data were summarized from 1971 to 2009 

(Historic Snow Survey Data for BC; Ministry of Environment 2011). 

Results 

Capture 
We deployed 81 radio collars on cow elk (42 GPS and 39 VHF collars): 40 in 2007 by corral trapping and 

41 in 2008 by net-gunning (Table 1). The study area was split into three sections: south of Cranbrook 

(Figure 2), north of Cranbrook (Figure 3) and northwest of Cranbrook (Figure 4). Elk collared to the south 

of Cranbrook were captured in the Pickering Hills, Cranbrook/Chipka or Steeples/Wildhorse. Capture 

areas to the north of Cranbrook were Premier Ridge and Skookumchuck. To the northwest of Cranbrook, 

elk were captured in the Wycliffe area, along the outskirts of the Mission Reserve and towards the 

Cherry Creek/Kimberley airport area. The north capture areas and Pickering Hills sites were similar to 

those used by Jamieson and Hebert (1992). However, in the south we expanded to two new areas 

because the Pickering Hills had relatively few elk and abundant deer at baiting sites. In 2007, elk were 

captured in the north and south sections of the study area. In 2008, elk were captured in all three 

sections expanding the study area to the northwest. 
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Table 1. Number of elk radio-collared by winter range in the East Kootenay Trench, 2007-2008.  

Winter range 
(management unit) 

Elk collared 2007 Elk collared 2008 

VHF GPS VHF GPS 
North study area 

Premier (4-21) 3 7 3 0 

Skookumchuck (4-20) 2 3 5 3 

South study area 

Steeples/Wildhorse (4-22) 6 9 2 4 

Pickering Hills (4-22) 2 4 4 1 

Cranbrook/Chipka (4-03) 2 2 1 5 

Northwest study area 

Wycliffe (4-20) 0 0 9 4 

Total 15 25 24 17 
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Figure 2. Corral trapping and net-gunning locations for elk in the southern East Kootenay Trench (south study area), 2007-
2008. 
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Figure 3. Corral trapping and net-gunning locations for elk in the southern East Kootenay Trench (north study area), 2007-
2008. 
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Figure 4. Net-gunning locations for elk in the southern East Kootenay Trench (northwest study area), 2007-2008. 

Radio collar monitoring 

VHF locations 

We tracked VHF collared elk for 3 years from March 2007 to November 2010 and collected 1144 

locations. Figure 5 displays relocations for a migratory elk and Figure 6 shows relocations for a non-

migratory elk. 
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Figure 5. Telemetry relocations and movement path of a migratory elk (Elk 8), East Kootenay Trench, 2007-2008. 
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Figure 6. Telemetry relocations and movement path of a non-migratory elk (Elk 19), East Kootenay Trench, 2007-2008. 

GPS locations 

We obtained almost 38,900 detailed locations from GPS collared elk. Collars successfully collected 

locations (9 hour intervals) 75% of the time (54-100% of attempts/collar). Two collars released on their 

own (57% and 61% success rate), one collar battery died prematurely (54% success), and 4 other collars 

had success rates less than 70% for unknown reasons.  



21 

 

Collar retrieval 

Live elk 

Twenty-three GPS collars were retrieved from live elk. We remotely released and retrieved 14 GPS 

collars from a fix-winged aircraft. Several GPS collars malfunctioned and would not release. As a result 7 

collars were retrieved by capturing the elk using helicopter net-gunning. One collar was retrieved by 

killing the collared elk, after a year of failed attempts at remote triggering and net-gunning (the elk was 

not in suitable areas for net-gunning). The elk was killed humanely with a rifle, and the meat was 

donated. Finally, one collar was found on the ground by a landowner and turned in to F&W office in 

February 2010. Collar malfunctions were common and included broken antennae and battery 

malfunctions, which made it difficult to locate collars set to be released. Two collars were located from 

the air by chance as we flew directly over them (they had gone undetected for months prior). In 2009, 3 

GPS collars were missing, and in 2010, an additional 2 could not be located. In March 2010 a grid was 

flown throughout the study area and no signals were heard. We suspect the missing collars either have 

malfunctioning VHF signals, or were hunted/poached and the collars were destroyed or removed from 

the area. Data were successfully offloaded from all retrieved collars, although several had to be sent to 

ATS for data retrieval because the batteries were completely dead. 

Mortalities 

Thirty-five collared elk died during the study, and all collars were retrieved successfully (14 GPS collars 

and 21 VHF collars) (Figure 7). One mortality may have been capture related (elk died within a couple 

months of collaring) and cause of death could not be determined for 8 elk. Hunting was the most 

significant cause of mortality, followed by predation. Human-caused mortalities were more than double 

non-human caused mortalities, however many of the undetermined mortalities could have been non-

human caused. Some people suggested that elk in the area were in very poor body condition during the 

winter of 2007/2008, resulting in death by starvation. During late winter/early spring 2008 five elk 

femurs were collected from elk killed by vehicle collisions and the marrow was assessed for fat content 

by the provincial wildlife veterinarian. All five femurs had an adequate amount of fat given the time of 

year. This does not eliminate starvation as a cause of death, but means it is unlikely. The majority of 

mortalities occurred in the fall (Figure 8).  
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Figure 7. Cause of mortality for radio-collared elk in the East Kootenay Trench, 2007-2010. 
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Figure 8. Number of mortalities per season, East Kootenay Trench, 2007-2010. The number of elk monitored varied among 
years.  
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Migratory behaviour 
Migratory elk left the Trench for the summer, non-migratory elk did not leave the Trench and partially 

migratory elk moved in and out of the Trench during summer. The average percentage of non-migratory 

elk was 45% in 2007, 31% in 2008 and 35% in 2009 (mean = 35% across years). Annual differences were 

primarily due to different elk being monitored and not annual changes in behaviour for individual elk. 

We did not obtain sufficiently detailed data from 2 GPS collared elk in 2007, 5 in 2008 and 5 in 2009 to 

determine migratory behaviour; hence these animals were classified as unknown. Elk that died before 

August 15, 2007 were not included in the 2007 summary. In both 2008 and 2009, two elk died before 

spring migration so we were unable to determine if they were migratory. In 2010, VHF collared animals 

were monitored primarily for survival and we were unable to determine migratory behaviour. The south 

study area had the highest percent of non-migratory elk all three years (73% in 2007, 55% in 2008 and 

53% in 2009) (Table 2). The Premier Ridge winter range had the highest percent of migratory elk over 

the 3 years (average = 83%), followed by the Pickering Hills (average = 81%; Table 3). The Skookumchuck 

winter range had the lowest percentage of migratory elk (average = 9%). 

Thirteen migratory elk travelled long distances (30-100 km) to their summer range and 9 travelled short 

distances (10-30 km). One elk was a short distance migrator in 2007 and a long distance migrator in 

2008. Without using the 3.5 km buffer, all but one elk would be considered migratory since every elk 

with a year of GPS data crossed the eco-section boundary. Two of the partially migratory elk stayed 

within 10 km of the eco-section boundary.  

Table 2. Percent of migratory and non-migratory elk in the East Kootenay Trench, 2007-2009, EK Elk Monitoring Project. Elk 
with unknown migratory status were not included in calculations. Sample size (number of elk) is indicated in parentheses.  

Study area Migratory elk Partially migratory elk Non-migratory elk 

2007 2008 2009 2007 2008 2009 2007 2008 2009 
North 67% 

(8) 
55% 
(11) 

38% 
(5) 

17% 
(2) 

35% 
(7) 

31% 
(4) 

17% 
(2) 

10% 
(2) 

31% 
(4) 

South 27% 
(6) 

45% 
(14) 

42% 
(8) 

0% 
(0) 

0% 
(0) 

5% 
(1) 

73% 
(16) 

55% 
(17) 

53% 
(10) 

Northwest n/a 18% 
(2) 

22% 
(2) 

n/a 55% 
(6) 

56% 
(5) 

n/a 27% 
(3) 

22% 
(2) 

Average 
(Total) 

47% 
(14) 

40% 
(27) 

34% 
(15) 

8% 
(2) 

45% 
(13) 

31% 
(10) 

45% 
(18) 

31% 
(22) 

35% 
(16) 

 
Table 3. Percent of migratory elk by winter range in the East Kootenay Trench, 2007-2009. 

Winter range  
(management unit)  

Migratory in  2007 Migratory in 2008 Migratory in 2009 Average   

North study area 
Premier  
(4-21) 

80% 90% 80% 83% 

Skookumchuck  
(4-20) 

0% 17% 10% 9% 

South study area 
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Winter range  
(management unit)  

Migratory in  2007 Migratory in 2008 Migratory in 2009 Average   

Steeples/Wildhorse  
(4-22) 

7% 29% 25% 20% 

Pickering Hills   
(4-22) 

83% 80% 80% 81% 

Cranbrook/Chipka  
(4-03) 

0% 25% 29% 18% 

Northwest study area 
Wycliffe  
(4-20) 

n/a 15% 18% 17% 

 
Elk captured with corral trapping were slightly more non-migratory (50%) compared to elk captured with 

net-gunning (33%; Table 4). However the percent of non-migratory and partially migratory elk combined 

was similar for corral trapping (56%) and net-gunning (55%). The migratory behaviour of 11 elk (6 corral 

trapped and 5 net-gunned) could not be determined, and were therefore not included in calculations.  

Table 4. The percent (and number of elk in parentheses) of migratory, non-migratory and partially migratory elk captured by 
corral trapping and net-gunning in the East Kootenay Trench, 2007-2009. 

Capture Method % migratory 
elk 

% non-
migratory elk 

% partially 
migratory elk 

% elk with different migratory 
behaviour among years 

Corral trapping 41 (14) 50 (17) 6 (2) 3 (1) 
Net-gunning 33 (12) 33 (12) 22 (8) 11 (4) 

 

Migration timing 
Details on migration timing for individual migratory elk are provided in Table 5 for VHF collared elk, and 

Table 6 for GPS collared elk. Elk migrated to the mountains (spring migration) between April 10 and 

August 11 (median = May 18), and to the Trench (fall migration) between October 27 and December 20 

(median = October 19).  

Table 5. Approximate timing of spring and fall migration for VHF-collared migratory elk in the East Kootenay Trench, 2007-
2009. If there was an 8 week or longer span between relocations in the Trench and in the mountains, migration dates are 
indicated as unknown.  

Elk 
ID 

Spring 
migration 

Fall migration Last date in 
Trench 

1st date in 
mountains 

Last date in 
mountains 

1st day in 
Trench 

8 3-May-07 18-Nov-07 30-Apr-07 4-Jun-07 2-Nov-07 4-Dec-07 
16 26-May-07 26-Sep-07 17-May-07 4-Jun-07 5-Sep-07 4-Oct-07 
17 10-May-07 24-Sep-07 16-Apr-07 4-Jun-07 5-Sep-07 21-Oct-07 
33 9-May-07 19-Oct-07 30-Apr-07 17-May-07 17-Oct-07 21-Oct-07 
35 9-May-07 Unknown 30-Apr-07 17-May-07 5-Sep-07 7-Dec-07 
8 22-May-08 N/A 15-May-08 29-May-08 Dead  
16 25-May-08 23-Nov-08 15-May-08 4-Jun-08 14-Nov-08 3-Dec-08 
17 Unknown 27-Oct-08 10-Mar-08 4-Jun-08 18-Oct-08 6-Nov-08 
33 24-May-08 10-Oct-08 15-May-08 3-Jun-08 2-Oct-08 18-Oct-08 



25 

 

Elk 
ID 

Spring 
migration 

Fall migration Last date in 
Trench 

1st date in 
mountains 

Last date in 
mountains 

1st day in 
Trench 

35 24-May-08 Unknown 15-May-08 3-Jun-08 4-Aug-08 6-Nov-08 
42 26-May-08 28-Oct-08 15-May-08 4-Jun-08                18-Oct-08              6-Nov-08 
45 26-May-08 23-Nov-08 15-May-08 4-Jun-08 14-Nov-08 3-Dec-08 
50 10-May-08 19-Nov-08 5-May-08 15-May-08 6-Nov-08 3-Dec-08 
54 26-May-08 Unknown 15-May-08 3-Jun-08 2-Oct-08 28-Nov-08 
71 24-May-08 20-Dec-08 15-May-08 2-Jun-08 3-Dec-08 5-Jan-09 
80 Unknown 27-Oct-08 17-Jun-08 2-Sep-08 18-Oct-08 6-Nov-08 
16 11-Jul-09 10-Oct-09 18-Jun-09 03-Aug-09 01-Oct-09 20-Oct-09 
17 1-May-09 n/a 15-Apr-09 16-May-09 Dead  
33 9-May-09 10-Oct-09 01-May-09 16-May-09 01-Oct-09 20-Oct-09 
35 26-May-09 10-Oct-09 16-May-09 04-Jun-09 01-Oct-09 20-Oct-09 
42 Unknown Unknown 16-May-09 06-Aug-09 06-Aug-09 20-Oct-09 
45 9-Jun-09 28-Oct-09 16-May-09 02-Jul-09 20-Oct-09 04-Nov-09 
50 9-May-09 18-Nov-09 01-May-09 16-May-09 04-Nov-09 02-Dec-09 
54 Unknown Unknown 15-Apr-09 02-Jul-09 03-Sept-09 06-Jan-10 
71 10-Apr-09 10-Oct-09 6-Apr-09 15-Apr-09 01-Oct-09 20-Oct-09 
80 26-May-09 10-Oct-09 16-May-09 04-Jun-09 01-Oct-09 20-Oct-09 

 
Table 6. Timing of spring and fall migration for GPS collared migratory elk in the East Kootenay Trench, 2007-2009. 

Elk 
ID 

Spring 
migration 
2007 

Fall 
migration 
2007 

Spring 
migration 
2008 

Fall 
migration 
2008 

Spring 
Migration 
2009 

Fall 
Migration 
2009 

1 27-Jun-07 19-Oct-07 24-Jun-08 Died n/a n/a 
2 18-May-07 15-Oct-07 30-Jun-08 28-Oct-08 n/a n/a 
3 17-May-07 collar 

malfunction 
n/a n/a n/a n/a 

4 1-May-07 20-Oct-07 15-May-08 30-Oct-08 n/a n/a 
7 31-May-07 17-Nov-07 30-May-08 29-Oct-08 n/a n/a 
9 Non-

migratory 
Non-
migratory 

27-May-08 27-Jul-08 n/a n/a 

12 13-May-07 7-Oct-07 14-May-08 30-Oct-08 n/a n/a 
23 8-Aug-07 11-Oct-07 27-Jul-08 14-Oct-08 n/a n/a 
31 16-May-07 11-Oct-07 18-May-08 22-Oct-08 n/a n/a 
32 26-Apr-07 3-Nov-07 12-May-08 22-Nov-08 n/a n/a 
65 n/a n/a 3-May-08 12-Nov-08 03-May-09 12-Oct-09 
67 n/a n/a 12-May-08 16-Dec-08 18-May-09 7-Oct-09 
69 n/a n/a 01-Jun-08 16-Oct-08 17-May-09 3-Nov-09 
73 n/a n/a 11-Aug-08 03-Oct-08 Partially 

migratory 
 

74 n/a n/a 18-May-08 24-Oct-08 24-May-09 19-Oct-09 
76 n/a n/a 06-May-08 06-Nov-08 06-May-09 10-Oct-09 
77 n/a n/a 14-Jun-08 17-Nov-08 n/a n/a 
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During spring migration, most elk migrated in May (Figure 9), but the migration period spanned from 

April to August. In the fall (Figure 10), most elk migrated in October and November. One elk returned to 

the Trench in July, after migrating to the mountains, and a couple elk did not return until December. 

Figure 11 shows time spent in and out of the Trench by each GPS collared elk. Elk left the Trench during 

all months of the year, but mainly between March and October. Many elk that summered in the Trench 

left for a short period in mid-September or October, during the hunting season. 

0

2

4

6

8

10

12

14

16

18

20

April May June July August

N
u

m
b

er
 o

f 
el

k 
th

at
 m

ig
ra

te
d

 t
o

 t
h

e 
m

o
u

n
ta

in
s 

ea
ch

 m
o

n
th 2007 2008 2009

 

Figure 9. Timing of migratory elk movements from the Trench to the mountains (spring migration) in the East Kootenay 
Trench, 2007-2009. Elk with uncertain migration timing (8 or more weeks between relocations) were excluded.  
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Figure 10. Timing of migratory elk movements to the Trench from the mountains (fall migration) in the East Kootenay Trench, 
2007-2009. Elk with uncertain migration timing (8 or more weeks between relocations) were excluded. 
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Figure 11. Time spent in and out of the East Kootenay Trench by GPS collared elk, 2007-2009. Each line represents a unique elk ID and year. 



Shift in migratory behaviour 
We analysed changes in migratory behaviour of individual elk among years, using multi-year 

data from 58 elk (the remaining elk had single year data only). Of these, 53 did not change their 

migratory behaviour among years, one elk shifted from non-migratory to migratory, one 

changed from migratory to partially migratory and three shifted from partially migratory to non-

migratory. Hence, 4 of the 5 elk that changed their migratory behaviour shifted to less migration 

over time. 

Non-migratory elk response to low elevation hunt 
To evaluate whether non-migratory elk responded to low elevation hunting, we compared the 

time elk spent in the Trench prior to, during and after the hunts. Fourteen GPS collared elk were 

non-migratory, four of which were excluded from analyses (three died prior to end hunt and 

one did not leave the Trench). The 10 remaining elk were monitored over more than one year, 

resulting in 21 elk-years. Of these, 13 (62%) spent less time in the Trench during the hunt 

compared to before the hunt and 15 (71%) spent less time in the Trench during the hunt 

compared to after the hunt (Table 7). Although some elk spent much less time in the Trench 

during the hunt, compared to before or after (e.g., elk ID 20, 38, 62), the reduction in number of 

days overall was minimal. On average, elk spent 6 fewer days in the Trench during the hunt 

compared to prior, and 13 fewer days compared to after the hunt.  

Table 7. Number of days that non-migratory elk spent within the East Kootenay Trench during pre hunt, hunt and 
post hunt periods, 2007 to 2009. Each period ran 49 days (7 weeks).  

Elk ID Year Days in Trench  
pre hunt 

Days in Trench  
during hunt 

Days in Trench  
post hunt 

5 2007 2 14 44 

9 2007 49 47 49 

9 2008 34 49 49 

14 2007 49 41 49 

14 2008 20 0 0 

20 2007 49 35 49 

20 2008 42 24 49 

24 2007 45 41 49 

24 2008 47 34 49 

28 2007 42 32 49 

28 2008 46 33 49 

36 2007 48 48 49 

36 2008 49 46 49 

38 2007 45 49 49 

38 2008 45 7 49 

62 2008 41 13 48 

62 2009 34 20 49 

63 2008 49 49 49 

63 2009 49 49 49 
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Elk ID Year Days in Trench  
pre hunt 

Days in Trench  
during hunt 

Days in Trench  
post hunt 

67 2008 0 0 0 

67 2009 0 17 45 

Average  37 31 44 

Migration period 
Migratory collared elk spent an average of 156 days/year (range: 64-218 days/year) out of the 

Trench during summer migration in 2007 to 2009 (Table 8). The average migration period was 

longest in 2008 (166 days/elk) and similar in 2007 and 2009. Time spent out of the Trench by 

individual elk varied among years, with an average difference between years of 28 days (range = 

0-91 days).  

Table 8. Number of days that radio-collared migratory elk spent outside of the East Kootenay Trench in summer 
2007-2009.  

Elk ID Days out of Trench 
in summer 2007 

Days out of Trench 
in summer 2008 

Days out of Trench 
in summer 2009 

Difference 
between years 

2 150 120  30 

4 172 168  4 

7 170 152  18 

8 199   n/a 

12 147 169  22 

16 123 182 91 59, 91 

17 137 158  21 

23 64 79  15 

31 148 157  9 

32 191 194  3 

33 137 158  21 

35 163 139 154 24, 15 

42  181 141 40 

45  193 193 0 

50  160  n/a 

54  210 183 27 

65  193 162 31 

67  218 142 76 

69  137 170 33 

71   137 n/a 

74  159 148 11 

76  184 157 27 

80   137 n/a 

Average 150 166 151 28 
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Wintering period 
In the Bull River elk herd, 50% of the migratory collared elk left the Trench by early May in 2007 

and late May in 2008 and 2009 (Table 9). Most elk returned to the Trench by mid October. 

Spring migrations ranged from the end of April to August, and fall migrations ranged from mid 

September to mid November. On average, this herd spent 217 days/year on their winter range 

(Table 11).  

In the Premier elk herd, 50% of the migratory collared elk left the Trench in early to mid May, 

and returned in late October or November (Table 10). Sample size for the fall 2009 migration 

was very small (only 3 elk collared). On average, this herd spent 203 days/year on their winter 

range (Table 11). The number of elk used to calculate 50% arrival and departures dates differed 

among years and seasons because of additional radio-collaring and mortalities. 

Table 9. Dates that radio collared migratory elk in the Bull River herd (Pickering Hills) departed from the East 
Kootenay Trench in the spring, and arrived back in the Trench in the fall, 2007-2009.  

 2007 2008 2009 

First departure Apr 26 May 12 May 09 

50% departure* May 09 May 26 May 24 

Final departure May 18 Aug 11 May 26 

Sample size (# of collared elk) 5 11 6 

First arrival Oct 11 Sep 19 Oct 10 

50% arrival* Oct 19 Oct 22 Oct 10 

Final arrival Nov 03 Nov 17 Nov 09 

Sample size (# of collared elk) 5 11 6 

* Represents the date that 50% of the elk departed from or arrived back in the Trench. 

Table 10. Dates that radio collared migratory elk in the Premier herd (collared near Skookumchuck and summering 
in the Rockies) departed from the East Kootenay Trench in the spring, and arrived back in the Trench in the fall, 
2007-2009.  

 2007 2008 2009 

First departure May 01 May 10 May 01 

50% departure* May 13 May 22 May 09 

Final departure Jun 27 Jun 24 Jul 11 

Sample size (# of collared elk) 8 10 4 

First arrival Sep 24 Jul 27 Oct 10 

50% arrival* Oct 20 Oct 30 Nov 18 

Final arrival Nov 18 Nov 23 Oct 28 

Sample size (# of collared elk) 7 8 3 

* Represents the date that 50% of the elk departed from or arrived back in the Trench. 
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Table 11. Number of days that elk herds spent on the Bull River and Premier winter ranges based on the date that 
50% of the radio-collared elk arrived on, and departed from, the winter range, East Kootenay Trench, 2007-2009.  

Year 50% arrival and departure dates  
for radio collared elk 

Days on winter range  

Bull River herd   
Winter 2007-08 Oct 19 to May 26 220 
Winter 2008-09 Oct 22 to May 24 214 

Average  217 
Premier herd   

Winter 2007-08 Oct 20 to May 22 215 
Winter 2008-09 Oct 30 to May 09 191 

Average  203 

 

Snow 
From October to March, the historic total snowfall was 132 cm (Environment Canada 2011). All 

elk monitoring winters in the early 1990s and mid 2000s were within 20 cm of this normal, 

except for 1991/92, when it snowed only 65 cm. This is reflected by very little or no snow 

throughout the winter in 1991/92 (Figure 12). In the early 1990s, 1992/93 had the deepest 

snow, persisting until the end of February. In the 2000s, snow depths were slightly above 

normal in mid-winter 2007/08 and 2008/09.  

Snow pillow data were measured between January and June for the Moyie Mountain Station 

east of Cranbrook (Figure 14; Ministry of Environment 2011). Unfortunately snow depth data 

were missing for all of 2007, June 1991 and 1992, January 2008 and 2009, and February 2008. In 

2008 and 2009 snow depth was below average every month except for April 2008 and 2009. 

During the early 1990s, snow depth was below historic means in 1992 (winter 1991/92) and 

1993 (winter 1992/93), and above in 1991 (winter 1990/91).  
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Figure 12. Snow depth (cm) on the last day of the month at the Cranbrook airport, 1990-1993, compared to historic 
normals. There was no snow at the end of October or March during these years.  
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Figure 13. Snow depth (cm) on the last day of the month at the Cranbrook airport, 2007-2009, compared to historic 
normals. There was no snow at the end of October or March during these years. 
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Figure 14. Snow depth (cm) at Moyie Mountain Station from January to June, 1991-1993 and 2008-2009, compared 
to historic means. Data were not available for 2007. Missing data are indicated with a red star.  

Discussion 

Capture 
In 2007 and 2008 we collared 81 elk across 6 winter ranges (Table 12). In 2008 more collars 

were deployed in the Steeples/Wildhorse winter range, compared to other ranges, because of 

several mortalities in 2007. The early 1990s study deployed 42 collars over 4 winter ranges 

(Table 12; Jamieson and Hebert 1991). Most collars were deployed in Skookumchuck (n = 21) 

and Pickering Hills (n = 11) winter ranges. Our sample size was double that of the early 1990s 

and expanded into the Wycliffe and Steeples area. The different study areas must be considered 

when comparing results from the 1990s and 2000s studies.  

We used two different capture techniques. Corral trapping (2007) was time consuming and 

labour intensive, requiring many staff and volunteer hours. Net-gunning (2008) was quick, but 

relatively expensive. We were interested in assessing whether corral trapping was biased 

towards capture of non-migratory elk, since these elk may be more habituated to people and 

attracted to hay than migratory elk. Corral trapping had a slightly higher percent of non-

migratory elk (50%) than net-gunning (33%). Although this could be due to elk habituation, it is 

more likely because corral trapping was used on winter ranges with a high percentage of non-

migratory elk (specifically the Steeples/Wildhorse winter range).  
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Table 12. Elk radio-collared by winter range in the East Kootenay Trench in the 2000s and 1990s. 

Winter Range 
(Management Unit) 
  

Elk collared 2007-2009 Elk collared 1990-1991 

VHF and GPS collars VHF only 
North study area   

Premier (4-21) 13 2 

Skookumchuck (4-20) 13 21* 

Subtotal 26 23 

South study area   

Steeples/Wildhorse (4-22) 21 0 

Pickering Hills (4-22) 11 11* 

Cranbrook/Chipka (4-03) 10 8 

Subtotal 42 19 

Northwest study area   

Wycliffe (4-20) 13 
 

0 

Total 81 42 

* Included one collared bull 

Radio collars 
On average, 75% of attempted GPS collar fixes were successful. Success rates were low (below 

65%) for 7 collars due to dead batteries, collars self-releasing and other unknown reasons. 

Overall, there were problems with 15 collars (including the 7 mentioned above) including 

broken antennas, collars self-releasing, dead batteries, inability to trigger release, collars missing 

fixes, and inability to locate collars for unknown reasons. These challenges cost the project 

significant time and money. The majority of GPS collars were refurbished 1-3 times prior to this 

study. We were later told that collars refurbished more than 3 times often malfunctioned and 

were not covered under warrantee (Advanced Telemetry Systems, personal communication). 

Kaczensky et al. (2010) suggest that the public has high expectations for telemetry equipment 

because technical failures are rarely made public. They recommend reporting these failures to 

help accelerate improvement to these technologies.  

Mortalities 
Most (65%) known causes of mortalities were human-related, including hunting, poaching and 

vehicle collisions. Human related causes also dominated elk mortality in the Elk Valley (73%; 

Gibson and Sheets 1997). Three of the hunting mortalities could have been illegally killed 

(poached); we assumed that human-cause elk mortalities in the legal hunt zone during the cow-

calf season were hunting related, and that hunters chose to leave the collar in the field instead 

of returning to the F&W office.  

Vehicle collisions (car and train) were responsible for 12% of known elk deaths. This is 

reasonable given high rates of elk/vehicle collisions in the Trench. Within the East Kootenay 

Region in 2002, 16% of wildlife/vehicle accidents involved elk, accounting for 137 accidents, 
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which was second highest next to deer (Sielecki 2004). Gibson and Sheets (1997) documented a 

5% mortality rate from vehicular collisions in the Elk Valley. 

We could not determine cause of mortality for 8 elk. This study was not designed to assess 

mortality causes because relocations were too infrequent. Collars may have emitted a mortality 

signal for 1-2 months before being detected, and collars on mortality were often not retrieved 

for weeks or months.  

Most (54%) collared elk died in the fall and of these hunting was the most common cause (65% 

of known causes). These hunting mortalities primarily affected non-migratory elk, since the 

cow/calf hunting seasons were restricted to low elevation areas early in the fall. It is therefore 

likely that the non-migratory elk population is being affected by the low elevation hunts in the 

Trench. We documented more hunting mortalities than a recent study in Slocan Valley, West 

Kootenay (DeGroot and Woods 2006). In that study only 1 of 19 collared elk died during 30 

months of monitoring, and the cause of death was hunting. However cow/calf hunting seasons 

were much more restricted in the Slocan Valley.  

Migratory behaviour 
We found that 31 to 45% of collared elk did not migrate during our study years. This was much 

higher than the estimated 5% non-migratory elk in the early 1990s (Jamieson and Hebert 1993). 

Our findings are consistent with research conducted in Alberta that found major shifts in elk 

migratory behaviour over 15 years (Hebblewhite et al. 2006). In the late 1970s and early 1980s, 

Alberta’s entire Ya Ha Tinda elk herd migrated, whereas by 2003-2004, 49% of the collared elk 

(39 of 79 collared elk) were non-migratory. In the Slocan Valley, between 2003 and 2005, 21% of 

the collared elk were non-migratory (DeGroot and Woods 2006). In the Elk Valley, 45% of elk 

collared were non-migratory, residing on the west slopes of Natal Ridge year round (Gibson and 

Sheet 1997).  

Hebblewhite et al. (2006) suggested several hypotheses for changes in migratory behaviour, 

including winter range enhancement, access to hay and predator (wolf) avoidance. Although 

over 60,000 hectares of crown land within the Trench have been treated by ecosystem 

restoration activities since 1997 (Anderson et al. 2010), many resource managers suggest the 

health of winter range habitat is in decline. Therefore, it is unlikely that elk are remaining in the 

Trench all summer long due to winter range enhancements. Many of the non-migratory elk 

were in areas with abundant fertilized, irrigated agricultural fields such as along the base of the 

Steeples (80% non-migratory), Cranbrook/Chipka (82% non-migratory) and Skookumchuck (91% 

non-migratory), so it is likely that access to hay and alfalfa fields are encouraging year-round use 

of the Trench. Elk have long been considered a significant problem by ranchers in the East 

Kootenay. Simpson (1988) found that non-migratory elk made extensive use of farmland around 

the Steeples area during summer. 
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Migration timing 
We documented later spring migrations and earlier fall migrations in the 2000s compared to the 

1990s. In the early 1990s migrated between March and May in the spring, and October to 

January in the fall (Jamieson and Hebert 1993). During our study, elk migrated to the mountains 

between April and August with most movements in May. Elk returned to the Trench between 

September and December with the majority returning in October. Compared to the 1990s, 

migratory elk in the 2000s appear to be migrating one to three months later in the spring, and 

returning up to a month earlier in the fall. Hebblewhite et al. (2006) found that Ya Ha Tinda 

migrant elk in the early 2000s returned to winter range almost a month earlier than in the late 

1970s. 

We were interested in correlating timing of spring and fall migrations with snow depth in the 

mountains. However these data were not available for the fall, and were missing completely for 

2007. The spring migration was slightly later in 2008, compared to 2007 and 2009. Snow on May 

1st was 10 cm deeper in 2008 compared to 2009, however this is a minor difference and unlikely 

to affect elk migration. There was little (1 cm) or no snow by June 1st in both years.  

Migration dates for VHF collared elk should be interpreted with caution as they are                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

estimates based on biweekly or monthly relocations. For example, if we re-located an elk on 

May 1 in the Trench and on June 1 in the mountains, we would estimate that the elk migrated 

on May 15. However the elk could have migrated on May 2 or May 30, and hence our estimate 

would off by 2 weeks. GPS collar data shows spring and fall migrations usually spanned several 

days to 2 weeks with minimal time spent on transitional ranges.  

Shift in migratory behaviour 
Elk in the early 1990s behaved the same (remained migratory) throughout the study (Jamieson 

and Hebert 1993). Most of the collared elk in 2007-2009 behaved consistently throughout the 

study as well. However there was a shift in the migratory behaviour of 5 elk, with 4 becoming 

less migratory. This may reflect the trend observed between the 1990s and late 2000s, with a 

higher percentage of non-migratory elk. This trend was likely continuing in the late 2000s. 

Attempts to reduce the non-migratory component of the elk population through hunting may 

not succeed if additional migratory elk become non-migratory each year. It is surprising that this 

trend continued despite a substantial fall harvest focused on non-migratory elk.  

Non-migratory elk response to low elevation hunt 
Some non-migratory elk did react to the low elevation hunt by moving out of the EK Trench 

ecosystem during the hunting season. Fourteen of 20 animal years spent less time in the Trench 

during the hunt compared to before the hunt, and 15 of 20 animal years spent less time in the 

Trench during the hunt compared to after the hunt. Hence the low elevation hunt is likely 

reducing some pressure on winter range habitat from September to October. These data also 

suggest that the majority of non-migratory elk are able to escape the low-elevation hunt by 
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moving to areas outside of the hunt zone. Hunter success rates may continue to decline as elk 

learn how to avoid hunters, which could reduce the effectiveness of the hunt over time.  

Wintering period 
Resource managers require information on how much time elk spend on different winter ranges 

in order to effectively manage grazing pressure. Based on 50% arrival and departure dates, the 

Bull River herd spent 60 days longer on their winter range in the 2000s compared to the 1990s, 

with half of this extra time in the spring and half in the fall (Jamieson and Hebert 1993). The 

Premier herd spent an average of 27 days more on winter range.  

Within our study, both the Bull River and Premier herds spent more time on winter range in 

2007-08 than in 2008-09. The 50% arrival dates for both herds was earlier (9-11 days) in 2007-08 

than in 2008-09. Neither year had snow in October so it is unlikely snow was a factor in their 

earlier arrival. The 50% departure date for the Bull River herd was the same both years, but the 

Premier herd departed 13 days earlier in 2009. Snow pillow data shows snow depth was lower 

in May 2009 than May 2008, perhaps explaining why Premier herd departed earlier in 2009. 

Conclusions 
1. In the 2000s, migratory elk spent more time on their winter range compared to the 

1990s.  

2. In the 2000s, a much higher percent of the elk population was non-migratory, compared 

to the 1990s. This is likely increasing elk grazing pressure on winter ranges, which could 

negatively affect grassland ecosystem health.  

3. Although non-migratory elk spent less time in the Trench during the low elevation hunt, 

the hunt did not appear to substantially reduce the amount of time elk spent in low 

elevation habitat.  

4. The low elevation hunt may reduce grazing pressure on winter range by reducing non-

migratory elk population, since the fall hunt was a significant cause of elk mortality.  
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