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Executive Summary
Staff and Contractors from the Ministry of Environment, Thompson Region conducted a total count census of part of the Wells Gray and Allan subpopulations and all of the Groundhog subpopulation on    March 13th, 19th, 20th, 21st and 26th, 2006. The 2006 survey is considered reliable based on the large number of collared caribou observed during the survey and the coverage of potential winter range.

Mountain Caribou in the Headwaters Forest District were studied using radio-telemetry from 1995 to present. Surveys conducted prior to 2002 reflected jurisdictional rather than ecological boundaries. In 2002 the entire range of mountain caribou in British Columbia was censused so ecological subpopulations could be enumerated. 

Where possible, surveys conducted prior to 2002 were re-analysed using our current understanding of caribou subpopulations. The number of caribou seen in the Wells Gray subpopulation (Wittmer et. 2005 definition) was 78% of what was observed in 1995. The population trend is stable or slightly upward since 2002. 

The range of the Allan Creek population was not covered completely, but results from this survey and another flight conducted prior to the survey indicate approximately 19 animals in the area, similar to the 22 animals counted during the 2002 survey. This subpopulation is connected to the Wells Gray population (based on multiple movements of radio-collared caribou) and should be analysed in conjunction with that subpopulation.

In 1988 and 1990 there were more than 50 animals counted in the range of the Groundhog subpopulation during winter surveys. The 2006 survey indicates the Groundhog subpopulation remains small (23 animals were observed), but slightly more caribou were counted this year than in 2004 and 2002. 
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Introduction

Mountain caribou are an ecotype of woodland caribou (Rangifer tarandus caribou) that, except for a small population in Idaho, are found exclusively in south-eastern and east-central British Columbia.  In 2000, mountain caribou were moved from the blue list to red list in British Columbia indicating that populations within the province are at risk of becoming endangered. In May 2002 the Committee on the Status of Endangered Wildlife in Canada (COSEWIC) confirmed that the southern mountain population of caribou was threatened. Reasons for the designation include the small size and isolation of populations, the large majority of which are declining (COSEWIC website, 2003).  

Survey Area and Subpopulations

The survey area discussed in this report covers part of the continuous band of occupied caribou habitat that stretches from north of Prince George south to Glacier National Park. Prior to 2002, caribou survey areas were bounded by jurisdictional boundaries due to funding constraints and a lack of knowledge regarding subpopulation boundaries.  Subsequent analyses of telemetry data by Wittmer et. al. (2005) determined that 18 different subpopulations exist within British Columbia and their distributions cross many of the jurisdictional boundaries previously used to delineate survey boundaries.  We now know that caribou move across boundaries of earlier censuses, making it difficult to make comparisons over time. 
Since 2002, caribou have been surveyed province wide.  This report covers the area staff from the MOE Thompson Region were responsible for surveying in 2006. The surveyed area is shown in Figure 1. Staff and contractors from the Columbia Forest District surveyed caribou habitat east and south east of the survey area. Staff and contractors from the Cariboo region surveyed areas to the Northwest and west  (Figure 2). 
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Figure 1. Area Thompson Region staff were responsible to survey 2006. Wittmer et al. (2005) subpopulations based on 90% kernel home ranges of radio-collared caribou.
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Figure 2 Quesnel Highland and Cariboo Mountains Survey Area, March 2006. Caribou in the Junction, Stevenson and Horsefly Blocks are part of the Wells Gray North (WGN) subpopulation as defined in Wittmer et. al 2005.

Some areas were consistently excluded from the surveys in 2002, 2004 and 2006 due to the presence of rugged terrain thought to be incapable late winter habitat. These areas included the North Thompson watershed upstream of Canvas and Adolph Creek, the area north of Clemina Creek, and North of Oliver Creek to the Adams River Headwaters. In addition to these excluded areas, survey boundaries changed year to year due to inclement weather.
For this report we primarily use new subpopulation boundaries described by Wittmer et al. (2005). The survey area contains portions of three (Wittmer et al. 2005) subpopulations (Wells Gray, Allan and Groundhog). The entire Groundhog subpopulation defined by Wittmer et. al. (2005) is contained within the survey boundaries. Staff in the Cariboo Region and the Thompson Region together surveyed the Wells Gray subpopulation and data from both surveys is compiled for this report. The Allan subpopulation spans the Thompson and Omineca regional boundary. Surveys of this population have been coordinated to cover the entire range since 2002.

Methods

Caribou were censused during late winter (March) when they are located in the sub-alpine parkland during normal to high snowfall winters.  The census was conducted using a Bell 206 helicopter with bubble windows and 3 observers plus a pilot. Within the survey area a contour near treeline (1800-2130m) was flown including all suitable caribou habitat in the study area. Tracks were followed until animals were sighted, unless tracks descended into the timber and were lost from view. An estimate of the number of caribou in these unsighted groups was based on separate tracks and or beds. The flight path and location of each group was marked and numbered on a 1:250,000 map and recorded with a GPS. Animals were only classified consistently to adults and calves. This methodology is considered the standard for obtaining total counts of mountain caribou (RIC 2002).  

Between 1996 and 2006 70 caribou were captured by net gunning from a helicopter in the Headwaters Forest District. Caribou were fitted with mortality (motion) sensitive GPS or VHF radio-collars.

Collared caribou were used as marks for mark-resight calculations. Prior to 2004, the number of radio collars sighted by observers in each group was recorded as the number of re-sights. Since 2004, caribou were counted as sighted after scanning for functioning collars using a telemetry receiver after a group was found. This method ensures that all marked animals counted during the survey are identified as marked and that marked animals were limited to a known number of functioning radio-collars.  It also allows surveyors to track missing caribou post survey and determine why they were missed and how many animals were in the missed group.

Population estimates were calculated using the program NOREMARK (1996) using the maximum likelihood joint hypergeometric estimator for closed populations and 90% confidence intervals. Since 2002, mountain caribou populations across jurisdictional boundaries were surveyed simultaneously to ensure the assumption of a closed population is met.

Results

General results 2006 survey:

Staff from the Thompson Region surveyed winter range of caribou in the Groundhog, Allan Creek and a portion of the Wells Gray and Columbia North subpopulation was surveyed on March 13th, 19th, 20th, 21st and 26th, 2006 (Figure 3). 
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Figure 3. Flight paths by date and locations of caribou observed during 2006 census flown by staff from the Thompson Region.

Flight lines were viewed against a backdrop of 1800-2000m contour lines in order to determine the extent of survey coverage. The following areas were not surveyed: the North Thompson watershed upstream of Canvas Creek and Adolph Creek, the area upstream of Hobson Lake, North of Clemina Creek, upper Bone Creek, and terrain along the height of land from Oliver Creek north to the Adams River headwaters.  In addition the area north of Camp Creek was not covered due to deteriorating weather.

Overall the survey coverage area is similar to previous surveys. Notable variation in extent between this survey and previous surveys was the addition of a drainage north of Hobson Creek that yielded 6 caribou and the exclusion of the area north of Camp creek that resulted in missing 2 collared caribou.

Total survey time was 22.5 hours excluding ferry and fuel time. Three observers plus the pilot were present except on March 26th when there were only 2 observers.  Survey conditions were excellent on March 19th and 20th, with clear skies and relatively fresh snow. Conditions on March 13th were good; it had snowed about 4 days previous, and tracks were highly visible. Conditions on March 19th and 21st were less than ideal, with partial cloud, and cells of weather, resulting in occasional periods of flat light. 

A total of 217 caribou were seen in 33 groups in the survey area. A total of 42 (or 19%) calves were seen.  Group size in this survey area varied from 1 to 19, with a mean of 6.6 and median of 5.5. An additional 5 caribou were estimated from tracks that were followed unsuccessfully. 

Thirteen of the 15 animals with functioning radio collars were seen and identified during the survey. The two missed collared caribou were located nine days after (April 3rd, 2006) on a telemetry flight north of camp creek (outside the area that was covered during the survey). Conservation officers saw a group of 8 caribou located north of Camp Creek during a fixed wing flight a day before the survey. It is possible the two missed caribou collars were in this group. 

The results by subpopulation are shown in Table 1. Within the survey area (area in grey Figure 1), 188 caribou were seen within the range of the Wells Gray subpopulation. The entire range of the Groundhog subpopulation was surveyed and 23 caribou were observed. Only a portion of the range of the Allan population was surveyed where 11 caribou were sighted. A small portion of the range of the Columbia North subpopulation was surveyed. Within this area 2 caribou were observed in Serpentine Creek (in MU 3-43) and two sets of caribou tracks were observed south of Foster Creek. Census results for caribou in the Columbia North herd are summarized in McLellan et al. 2006.

Table 1. Summary of 2006 census results by subpopulation (Wittmer et al. 2005) for the survey area. *Only a small portion of the North Columbia subpopulation was surveyed by the Thompson Region staff,  see McLellan et al. 2006 for a summary of this population. ** The total range of this population was not surveyed (see text).  *** The entire range of the Groundhog range was surveyed and is summarized here. 

	Subpopulation
	Observed
	Calves
	% Calves
	Collars observed

	Wells Gray (Thompson Region only)**
	188
	37
	19.7
	9/9

	Groundhog ***
	23
	4
	17.4
	2/2

	Allan**
	11
	1
	9.1
	1/3

	North Columbia*
	2
	0
	0
	1/1


Staff in the Cariboo Region surveyed the remainder of the winter range of the Wells Gray subpopulation on March 9th to 12th, 2006 using the same survey methodology (Freeman and Stalberg 2006).  They covered the area west of Clearwater and Hobson Lakes and the area west of the height of land along the Wells Gray Park boundary west of the (upper) Clearwater River Headwaters (pers. comm. Nicola Freeman). 210 caribou (and 3 of 5 collared caribou) were seen in the portion of the Wells Gray subpopulation range surveyed by staff in the Cariboo Region (Freeman and Stalberg 2006).

Well Gray subpopulation:

Data from the Cariboo Region and the Thompson Region was combined in order to estimate the total Wells Gray Population based on surveys starting in 1995. 

The surveyed area varied somewhat year to year in the Thompson Region. Survey areas in 2002, 2004 and 2006 were similar, with most of the range surveyed except for the Clearwater River upstream of Hobson Lake (although one drainage in this area was surveyed in 2006 and yielded 6 caribou). The 1995 survey area appears be the most complete. The 1999 survey did not include a large portion of MU 3-46, specifically the area north of Azure Lake and east of Hobson Lake in Wells Gray Park. The 1998 survey had similar coverage to 1999, but additionally covered the area immediately north of Azure Lake and River, but not Goat Creek. 

Table 2. Summary of census results since 1995 for the area within the currently recognized range of the Wells Gray subpopulation. Includes NOREMARK Joint Hypergeometric population estimates. *area was not completely surveyed.  **These are values only for the portion of MU 3-46 west of Clearwater and Hobson Lakes. Survey coverage in this management unit was variable between years. *** WGN = wells gray north as defined in Cariboo Region census reports, it includes the Stevenson, Junction and Horsefly blocks. 

	Management Units
	2006
	2004
	2002
	1999
	1998
	1995

	MU 3-44 (S of N. Thompson only)
	62
	35
	28
	44
	24
	40

	MU 3-40, 3-45
	50
	82
	89
	81
	108
	160

	MU 3-46 **
	76
	27
	12
	Not surveyed
	21*
	67

	WGN***
	210
	187
	181
	151
	184
	240

	
	
	
	
	
	
	

	Wells Gray Subpopulation

	Observed
	398
	331
	310
	276
	337
	511

	JHE Estimate (90% CL)
	422(401-494)
	355(337-397)
	516(395-791)
	441(359-598)
	390(358-454)
	620(455-792)

	% Calves 
	18.1
	18.4
	18.4
	
	
	18.3

	Collars Seen
	17/18
	27/29
	9/15
	15/24
	25/29
	14/17



Allan subpopulation:

Surveys of the Allan population were inconsistent and very limited until 2002. Since 2002 coordinated surveys covered both sides of the regional boundary north to the Canoe River and south to the North Thompson River upstream of Albreda River. The 2006 survey covered Camp, Allan and Adolph Creek drainages but did not cover the area north of Camp Creek due to poor weather.  However, the day prior to the survey, Conservation Officers sighted a group of 8 caribou north of Camp Creek. It is possible that the two missed collars were in this group.

Table 3. Total number of caribou observed during surveys of the Allan subpopulation since 2002.  Survey areas were variable -see text. * These collared animals were likely in a counted group based on telemetry data.  Numbers in brackets for 2004 are additional animals estimated from tracks. 

	
	2002
	2004
	2006

	Observed
	22
	11 (+4)
	11 (+8)

	Percent calves
	20
	9.1
	9.1

	marks sighted/marks available
	0/2*
	1/1
	1/3


Since the Wittmer et al. (2005) analysis, two radio-collared animals have migrated south to (and north from) the range of the Wells Gray subpopulation (at Miledge Creek) into the range of the Allan subpopulation (at Allan Creek). In light of these migrations, the two populations are presented together in Figure 5. The Allan subpopulation range has only been surveyed consistently since 2002. 
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Groundhog subpopulation:

The Groundhog subpopulation falls entirely within the Thompson Region and has been consistently surveyed since 1988. In 2002 a minimum of 27 caribou were in the area as a group of 12 were sighted after the survey.

Table 4. Total number of caribou observed, number of calves observed and the number of collars sighted out of the total number of collared animal in the Wittmer et al. 2005 Groundhog subpopulation between 1988 and 2006. The 1990 data Is slightly confused with the author estimating 74 animals in the area, but digital data suggesting a total of 85.  Data from: Jury 1988, Low 1990, Low et al 1999, MOE Unpublished Data.

	
	1988
	1990
	1995
	1998
	1999
	2002
	2003
	2004
	2006

	Observed 
	59
	85
	37
	13
	24
	15
	18
	16
	23

	Calves
	8
	11
	4
	1
	4
	2
	3
	3
	4

	% Calves
	13.6
	12.9
	10.8
	7.7
	16.7
	13.3
	16.7
	18.8
	17.4

	marks sighted/marks available
	0/0
	0/0
	0/0
	2/4
	2/5
	2/2
	2/2
	3/4
	2/2


MU 3-43

Prior to 2003 there were no radio-collared caribou in MU 3-43. Two caribou have been collared in the area, one in Bone Creek and another that migrated into the area from Howard Creek. This movement suggests caribou in this area may be part of the Wittmer et al. (2005) Columbia North subpopulation. Two adult caribou were seen in this area in the 2006 survey (including one of one collared animals).  Surveys have inconsistently covered the area, and sightings have also been inconsistent  (5 in 1977, 8 in 1979, none in 1988, 9 in 1990, 5 in 1995, none in 1998, none in 1999, none in 2002, 3 in 2003 and none in 2004). 

Discussion:

Wells Gray and Allan Populations:

Estimating the trend in the caribou populations from the available data is difficult primarily because boundaries of earlier surveys were not aligned with boundaries of caribou subpopulations and consequently changes in estimated numbers may also be due to changes in animal distribution.  Longer-term trend information is further hampered by a change from censuses in the summer before 1988 (Ritcey 1984, 1982, 1980) to during winter after 1988.  Here I reported results from the 2006 census but also tried to use previous data to estimate trends in the various subpopulations.
Radio-telemetry indicates that caribou have historically moved between Wells Gray Park and the Horsefly block (Young and Freeman 2006) and from Wells Gray park to MU 3-40 and into Blue River around McRae Creek (MU 3-44). Movements of collared caribou from the Mileage area to Wells Gray Park or points south have been rare since the inception of the current telemetry project in 1995 (Although movements from Wells Gray Park into the Upper North Thompson occurred during radio telemetry studies in the 1980s (Seip 1990)).  Movements of collared animals between Allan Creek and Miledge Creek appear fairly common and have been recently recorded.  Changes in caribou numbers from survey to survey may be due to these migrations in the Miledge Creek area.  When Allan and Mileage data is added together the fluctuations are reduced. The Allan creek area was not surveyed thoroughly before 2002. In future the Allan Creek population should be analysed in conjunction with the Wells Gray subpopulation.

Trends in population changes in the Wells Gray North (Stevenson, Horsefly and Junction Blocks) area, Wells Gray Park and MU 3-40, and the Miledge and Allan Creek areas are described below:

Wells Gray North

Based on joint hypergeometric estimates, numbers in the Wells Gray North (WGN) census area (the Cariboo Region portion of the Wittmer et al. 2005 Wells Gray subpopulation) fluctuated up between 1993 and 1995 then down between 1996 an 1999 and slightly upward to 2002 (Young and Freeman 2003). Using all survey data between 1993 and 2002 the trend indicated a declining population (Young and Freeman 2003). The short-term trend from 2002 is stable (Freeman and Stalberg 2006). See Young and Freeman (2003) and Freeman and Stalberg (2006) for a more detailed discussion of trends.
Most of the decline in the WGN census area is in the Horsefly Block  (from a high of approximately 110 observed in 1994 to 39 in 2006) and specifically in the central and north part of this zone (Young and Freeman 2003). Numbers are stable in the Horsefly block since 2002 (Freeman and Stalberg 2006). 

Calf numbers in the WGN area were stable between 1993 and 1995 (average of 16.5%), low between 1996 and 1998 (average 9.8%), stable in 1999(15.2%), slightly low in 2000(12.8%) and higher in 2002 (17.1%) and 2006 (16.7%). Freeman and Stalberg (2006) also note that calf recruitment in the Horsefly block is low (for the 2006 survey 10.3% calves versus 18.1% in the Stevenson and Junction blocks combined).  

Wells Gray Park and MU 3-40

Movement of animals from the Horsefly block into Wells Gray Park might have accounted for some of the decline in that census block apparent since 1994. However, when data from MU 3-40 and the non-WGN portion of Wells Gray Park (east of Clearwater and Hobson Lake) is added together, a decline is also apparent in this area from a total of 227 animals observed in 1995 to 101 in 2002, 109 in 2004 and 126 in 2006 (Table 2).

There are reliable surveys that covered all of Wells Gray Park (including part of the horsefly census block) dating back to 1987 (Table 5). These surveys indicate fluctuating numbers, and it is probable that a large part of this fluctuation was due to emigration/immigration to MU 3-40 and to the west of the Park. The 1987, 1988, and 1989 surveys included the Peddie Mt. portion of MU 3-40 only (Seip 1990). The 1995 survey included all of MU 3-40 (MOE unpublished data).  These data suggests a steady or slightly upward population trend from the mid 80’s to mid 1990’s.

Table 5. Census results of winter surveys in Wells Gray Park and part of MU 3-40 in the mid 1980's (Seip 1990) and 1995 (MOE unpublished data).

	Year
	No. counted in WGP
	No. counted in WGP and MU 3-40
	Total Estimate

	1987
	192 (18/23)
	221
	275

	1988
	162 (14/21)
	181
	274

	1989
	220 (20/23)
	263
	302

	1995
	225 (0/0)
	246
	336


Summer counts of caribou were conducted in Wells Gray Park between 1964 and 1984 (Ritcey 1984, 1982, 1980, MOE 1960, 1970). Numbers observed year-to-year fluctuated wildly- likely due to the massive differences in sightability year to year. The highest number counted was 304 in 1970. In other years there were fewer than 100 caribou seen, with the exception of 1964 when 140 caribou were sighted.  These numbers are only useful to establish minimum numbers of caribou historically present in the park.

The total number of calves observed during surveys of Wells Gray Park (Table 6) fluctuated around an average of 15% between 1985 and 1992, hit a high of 21% in 1995 and dropped starting in 1998 and has stabilized at between 10 and 12 percent since then.

Table 6. Percent of total animals counted during winter surveys in Wells Gray Park that were calves. These numbers don't include the area west of Hobson and Clearwater Lakes after 1995. Data are from Seip 1990 , BC Parks 1995 and 2002, MOE unpublished data.

	Wells Gray Park
	1985
	1987
	1988
	1989
	1992
	1995
	1998
	2002
	2006

	% calves
	14
	18.0
	13
	14
	15
	21
	12
	10
	11


Miledge Creek and Allan Creek

The Miledge area has been surveyed consistently since 1988 (Table 7). Numbers of caribou counted during winter surveys in the area have been variable. Calf numbers in the Miledge area were also somewhat variable.  Numbers were high (19-21%) in 1990, 1995 and 1999, then hovered around 15% from 1999-2004 and were very high at 23% in 2006.

When caribou counts from the Miledge Creek and Allan Creek area are added together the fluctuations are less severe. The Allan area only started to be surveyed in 1999, and a thorough census of the range was only completed in 2002.  

Table 7. Winter census results from the Miledge (Thunder, Miledge, Chapelle, Lempriere and Manteau Creeks) area and the Allan Creek area (includes Allan, Adolph and Camp Creeks) recorded during surveys since 1998 (Low et al 1999, MOE unpublished data).

	
	1998
	1990
	1995
	1998
	1999
	2002
	2004
	2006

	Observed Miledge
	12
	32
	40
	24
	44
	28
	35
	52

	% Calves Miledge
	13
	19
	20
	21
	15
	15
	14
	23

	Observed Miledge and Allan
	
	52
	50
	
	
	
	46
	63


Summary: Wells Gray and Allan Subpopulations

The population trend in the Wells Gray subpopulation is stable or trending slightly upwards from a low in 2002 when only 61% of the numbers of caribou observed during the 1995 survey were seen. However, the reliability of the 2002 survey is low as many collars were missed, and a receiver was not used to identify marks for surveys of Wells Gray Park and the North Thompson. This resulted in some confusion as to which collars were sighted and which collars were not sighted. The 2006 survey is considered reliable and the observed number of animals is 78% of what was observed in 1995.

These results confirm that the Wells Gray subpopulation trend was declining from 1995 until at least 1999 and appears to have stabilized or slightly increased since 2002.  It is probable that the Wells Gray Park population was stable from the mid 1980’s to mid 1990’s. There is insufficient data to determine if this trend extended to the rest of what is our current understanding of the range of the Wells Gray subpopulation (Wittmer et al. 2005).

The decline in caribou numbers since 1995 was most apparent in the Horsefly Census Block (Cariboo Region) starting in 1995 and continuing until 2000, when numbers began to increase slightly. This stabilizing or slightly upward trend continues to 2006, although calf numbers continue to be low. The decline was also apparent in Wells Gray Park/MU 3-40 area. This area experienced a drastic decline from 1995, and has only recovered slightly since then to 55% of the 1995 observed numbers.  

The decline was least apparent in the Miledge area where numbers seem to fluctuate up and down from year to year, possibly due to immigration/emigration to Allan Creek. The Stevenson and Junction blocks (part of WGN in the Cariboo Region) appear to have declined from 1996 to 1999 and have since recovered to 1996 numbers. The Allan population does not yet have a history of surveys sufficient to judge population trend. In future the Allan Creek population should continue to be analysed in conjunction with the Wells Gray Population.

Calf numbers since 1995 over the whole subpopulation have been stable at around 18%. Bergurud (1992) suggested the required stabilizing recruitment of the population to balance out natural mortality of adults was 15-16%. Calf numbers have generally been above 15% since 1995 in the Miledge area, have recovered in the WGN area, but continue to be low in the Wells Gray Park (west of Clearwater and Hobson Lake)/MU 3-40 area and the Horsefly census block. 

Groundhog subpopulation:

A single radio-collared caribou moved from the North Columbia to the Groundhog subpopulation in 2004 and has since remained in the range of the Groundhog subpopulation. The North Columbia and Groundhog herds were not surveyed in conjunction until 2002.  A large number of caribou have been collared in the Groundhog and North Columbia subpopulations since 1995 and 1992 respectively and only one migration of a collared caribou between the subpopulations has been recorded during that period. Given the rarity this event I believe it is reasonable to continue treating these two populations as separate. 

The Groundhog subpopulation appears to have decreased from 59 animals in 1988 and 85 in 1990 to 15 in 1998 but has stabilized or even increased since then. Detecting population changes in this subpopulation is difficult, since numbers are small. Calf numbers in this subpopulation have been above 15% since 1999. Further effort should be made to confirm that the high 1990 number (Low 1990) is correct since there seems to be some discrepancy between data and the report, which estimates 74 caribou in the Groundhog Herd.

Recommendations:

In the future, surveys should continue to be coordinated with staff in each of the adjacent Regions.  A database of sighting data, active collars during census and whether they were sighted, and a file outlining the details (observers, weather, flight times, helicopter type) of each survey would make analysis considerably easier.  

Allan Creek should continue to be surveyed from the North Thompson River at least as far north as the Canoe River. The northern part of Wells Gray Park (the Clearwater River upstream of Hobson Lake) should be surveyed. Less expensive, fixed wing flights should be used to confirm the lack of caribou in the upper North Thompson River, as there are isolated and small patches of winter habitat in that area.  

The cause and timing of declines in areas outlined in this report should be investigated further. Analysis of causes and rates of mortality in light of these results should be a priority.
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Appendix 

Table 8. 2006 census locations  surveyed by staff from the Thompson BC MOE Region.

	Type
	Population*
	Easting
	Northing
	Zone
	Date
	Time
	Group ID
	Total adults and yearlings
	Calves
	Total 
	Frequencies
	Collars Seen
	Track Estimate
	Notes
	Location
	

	census
	Groundhog
	352861
	5755445
	11
	13-Mar-06
	11:40
	1
	3
	2
	5
	1 unknown frequency
	1
	
	n. end groundhog
	
	

	census
	Groundhog
	353271
	5756146
	11
	13-Mar-06
	12:02
	2
	16
	2
	18
	1 unknown frequency
	1
	
	n. end groundhog; ended at 12:15, start at 12:30.

	census
	Groundhog
	356871
	5776892
	11
	13-Mar-06
	12:48
	3
	0
	0
	0
	
	0
	
	no caribou, 7 adult wolves same as group 3

	census
	Groundhog
	352383
	5776733
	11
	13-Mar-06
	12:53
	3
	0
	0
	0
	
	0
	
	no caribou, same as above, 7 adult wolves

	census
	Columbia N?
	362320
	5804705
	11
	13-Mar-06
	14:33
	4
	2
	0
	2
	1unknown
	1
	
	Serpentine, saw 2 caribou, may be more based on amount of tracks

	census
	Groundhog
	391224
	5784556
	11
	13-Mar-06
	16:00
	5
	0
	0
	0
	
	0
	2
	Foster creek, estimate 2 caribou based on tracks

	census
	Wells Gray
	299623
	5748822
	11
	19-Mar-06
	10:07
	1
	0
	0
	0
	
	0
	
	goat tracks
	table mountain
	

	census
	Wells Gray
	308878
	5770661
	11
	19-Mar-06
	10:46
	2
	0
	0
	0
	
	0
	
	7 plus beds lots of tracks….same as group 3 - don't count

	census
	Wells Gray
	306249
	5772602
	11
	19-Mar-06
	10:59
	3
	6
	2
	8
	
	0
	
	same animals as group 2
	

	census
	Wells Gray
	294682
	5780265
	11
	19-Mar-06
	11:21
	4
	2
	0
	2
	
	0
	
	
	
	

	census
	Wells Gray
	343005
	5787515
	11
	19-Mar-06
	12:54
	5
	3
	0
	3
	
	0
	
	
	
	

	census
	Wells Gray
	330649
	5765174
	11
	19-Mar-06
	14:27
	6
	5
	1
	6
	151.47
	1
	
	1 collar
	
	

	census
	Wells Gray
	333016
	5758744
	11
	19-Mar-06
	15:22
	7
	11
	3
	14
	150.420;150.249;150.262;150.170
	4
	
	4 collars
	
	

	census
	Wells Gray
	333533
	5759026
	11
	19-Mar-06
	15:28
	8
	3
	0
	3
	
	0
	
	
	
	

	start
	Wells Gray
	299056
	5733044
	11
	19-Mar-06
	9:29
	
	
	
	
	
	
	
	start point
	
	

	census
	Wells Gray
	313307
	5782015
	11
	20-Mar-06
	09:56
	1
	1
	0
	1
	
	0
	
	
	
	

	census
	Wells Gray
	310875
	5787774
	11
	20-Mar-06
	10:10
	2
	2
	0
	2
	
	0
	
	
	
	

	census
	Wells Gray
	311493
	5788381
	11
	20-Mar-06
	10:31
	3
	0
	0
	0
	
	0
	
	wolf tracks 2+ along lake
	

	census
	Wells Gray
	295818
	5790331
	11
	20-Mar-06
	13:03
	4
	3
	2
	5
	
	0
	
	
	
	

	census
	Wells Gray
	287458
	5793004
	11
	20-Mar-06
	13:16
	5
	4
	1
	5
	150.53
	1
	
	1 collar
	
	

	census
	Wells Gray
	288779
	5797096
	11
	20-Mar-06
	13:21
	6
	3
	0
	3
	
	0
	
	
	
	

	census
	Wells Gray
	293812
	5801666
	11
	20-Mar-06
	13:44
	7
	1
	0
	1
	
	0
	
	
	
	

	census
	Wells Gray
	288723
	5811227
	11
	20-Mar-06
	14:02
	8
	3
	2
	5
	
	0
	
	
	
	

	census
	Wells Gray
	280053
	5826291
	11
	20-Mar-06
	14:30
	9
	15
	2
	17
	
	0
	
	
	
	

	census
	Wells Gray
	294396
	5839712
	11
	20-Mar-06
	14:52
	10
	0
	0
	0
	
	0
	3
	caribou tracks 1 wk old
	

	census
	Wells Gray
	295934
	5847295
	11
	21-Mar-06
	11:43
	1
	5
	1
	6
	
	0
	
	
	Mt. Goodall
	

	census
	Wells Gray
	304359
	5821994
	11
	21-Mar-06
	12:06
	2
	2
	0
	2
	
	0
	
	
	Braithwaite Crk
	

	census
	Wells Gray
	306826
	5823709
	11
	21-Mar-06
	12:14
	3
	5
	1
	6
	
	0
	
	
	Braithwaite Crk
	

	census
	Wells Gray
	306569
	5818212
	11
	21-Mar-06
	12:21
	4
	8
	2
	10
	
	0
	
	
	Mt. Hogue
	

	census
	Wells Gray
	307078
	5809963
	11
	21-Mar-06
	14:16
	5
	16
	3
	19
	
	0
	
	
	Mt. Hogue W
	

	census
	Wells Gray
	312488
	5815405
	11
	21-Mar-06
	14:43
	6
	7
	2
	9
	
	0
	
	
	NE Mt. Hogue
	

	census
	Wells Gray
	316996
	5817212
	11
	21-Mar-06
	15:01
	7
	1
	1
	2
	
	0
	2
	2 other tracks possibly present here
	Knutson
	

	census
	Wells Gray
	277090
	5806696
	11
	21-Mar-06
	15:45
	8
	0
	0
	0
	
	0
	
	wolf tracks
	
	

	start
	
	289258
	5836424
	11
	21-Mar-06
	11:14
	
	
	
	
	
	
	
	start point
	
	

	stop
	
	348540
	5816808
	11
	21-Mar-06
	12:41
	
	
	
	
	
	
	
	stop survey
	
	

	start
	
	310354
	5804632
	11
	21-Mar-06
	14:11
	
	
	
	
	
	
	
	start survey
	
	

	stop
	
	300460
	5806018
	11
	21-Mar-06
	15:38
	
	
	
	
	
	
	
	stop survey
	
	

	census
	Wells Gray
	345928
	5794547
	11
	26-Mar-06
	12:25
	1
	1
	1
	2
	
	0
	
	
	
	

	census
	Wells Gray
	345232
	5794438
	11
	26-Mar-06
	12:32
	2
	4
	4
	8
	
	0
	
	
	
	

	census
	Wells Gray
	344727
	5800258
	11
	26-Mar-06
	13:51
	3
	6
	3
	9
	150.161
	1
	
	collar 150.161 at norberts nose (Miledge Creek)

	census
	Wells Gray
	341973
	5803862
	11
	26-Mar-06
	19:15
	4
	7
	0
	7
	
	0
	
	
	
	

	census
	Wells Gray
	341584
	5804843
	11
	26-Mar-06
	14:10
	5
	7
	1
	8
	
	0
	
	
	
	

	census
	Wells Gray
	343068
	5804714
	11
	26-Mar-06
	14:11
	6
	1
	1
	2
	150.201
	1
	
	
	
	

	census
	Wells Gray
	344541
	5802924
	11
	26-Mar-06
	14:12
	7
	6
	2
	8
	
	0
	
	collar seen but not picked up by receiver (there are multiple non functioning collars in this herd)

	census
	Allan
	347764
	5831918
	11
	26-Mar-06
	13:46
	8
	3
	0
	3
	
	0
	
	heavy snowmobile tracks adjacent to this location

	census
	Allan
	348422
	5832462
	11
	26-Mar-06
	13:46
	9
	7
	1
	8
	150.58
	1
	
	heavy snowmobile tracks
	

	census
	Wells Gray
	331289
	5802150
	11
	26-Mar-06
	13:47
	10
	13
	2
	15
	150.3
	1
	
	
	
	

	census
	Wells Gray
	352547
	5821007
	11
	26-Mar-06
	14:16
	
	0
	0
	0
	
	0
	
	heavy snowmobile tracks
	

	census
	Wells Gray
	346456
	5832868
	11
	26-Mar-06
	13:46
	
	0
	0
	0
	
	0
	tracks - no estimate
	caribou tracks camp creek
	

	census
	Wells Gray
	348789
	5800763
	11
	26-Mar-06
	13:47
	
	0
	0
	0
	
	0
	tracks - no estimate
	
	


Table 9. Collared caribou with functioning collars during the 2006. *The frequency of collars sighted were not specified, but all were sighted.

	Active
	Observed?
	Population
	Frequency
	Drainage

	y
	y*
	GH
	150.120
	Groundhog (note this is a columbia animal)

	y
	y*
	GH
	151.750
	Groundhog

	y
	y*
	Columbia North?
	150.290
	Pyramid/Howard

	y
	y
	WG
	150.300
	Millege / Thunder

	y
	n
	Allan
	150.540
	Allan

	y
	y
	Allan
	150.580
	Allan

	y
	y
	WG
	151.161
	Millege

	y
	n
	Allan
	151.181
	Allen

	y
	y
	WG
	151.201
	Miledge/Allen/Camp

	y
	y
	WG
	150.170
	N Blue river

	y
	y
	WG
	150.530
	McDougall Lake

	y
	y
	WG
	151.249
	Blue River

	y
	y
	WG
	151.262
	N Blue river

	y
	y
	WG
	151.420
	N Blue river

	y
	y
	WG
	151.470
	N Blue river

	no
	
	
	151.113
	Miledge

	no
	
	
	151.273
	Miledge


Miledge Creek








Figure � SEQ Figure \* ARABIC �5�.  Total number of caribou observed and estimated (using NOREMARK) for the Wells Gray and Allan (Wittmer et al. 2005) subpopulations.





Figure � SEQ Figure \* ARABIC �4�. Total number of caribou observed and estimated (using NOREMARK) for the Wells Gray subpopulation (Wittmer et al. 2005).  Note that the 1998 and 1999 surveys were did not cover the north part of Wells Gray Park completely.
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