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Preface 
 
The ecological integrity of the Rocky Mountain Cordillera is becoming increasingly eroded from 
transportation links, development and other human impacts. The Rocky, Purcell and Selkirk 
Mountains in British Columbia and Alberta are particularly vulnerable to transportation-related 
disturbances. They are traversed by the high-speed Trans-Canada Highway (TCH) and the 
Canadian Pacific Railway (CPR); both make up a formidable transportation corridor whose 
impact on the environment, terrestrial and aquatic, is long-lasting and irreparable. The direct 
and indirect effects of all these activities on the environment are extremely problematic, 
controversial, and nothing short of catastrophic.  
 
During the second Roads, Rails and the Environment workshop we addressed three key 
themes critical for harmonizing biological conservation and transportation needs: 1) Research, 
monitoring and modelling for mitigating transportation impacts on wildlife; 2) transportation-
related wildlife mortality and performance evaluations of measures to reduce it; and 3) means 
of improving the quality of information used to make decisions regarding transportation effects 
on the environment. Like the first workshop in 1996, we brought together people from the many 
diverse disciplines, to learn about work carried out in the three aforementioned areas and 
generate healthy discussion around them.  
 
A curious blend of biologists, planners, engineers and administrators from transportation and 
natural resource agencies, consulting firms, and NGOôs spent a day and a half together in 
Revelstoke. We spoke about current and future projects, shared experiences, heard about 
ways of improving communication and networking - all for better balancing resource protection 
and transportation needs. We focused primarily on the Trans-Canada transportation corridor 
from Kananaskis Country in Alberta to Salmon Arm, B.C., encompassing the Rocky and 
Columbia Mountains. Presentations from adjacent areas in Kootenay and Jasper National 
Parks were also given. We were fortunate to have the participation of our U.S. colleague from 
neighboring Washington State, to make the workshop international and more importantly stress 
the importance of thinking transboundary.   
 
We tape-recorded the workshop sessions to have an account of the information presented in 
addition to the productive question-and-answer period following each talk. The tapes were 
tediously transcribed to a word-processing document where later some minor changes were 
made to each text in order to improve their ñreadabilityò. We took this approach rather than 
requesting from each speaker a prepared manuscript with accompanying figures and tables. 
This we feared would take much more time and require constant prodding to receive all the 
papers before the end of the millenium.  
 
We hope the proceedings will be of use to all those working or interested in this fascinating and 
challenging area meshing conservation biology and civil engineering. We are confident that the 
workshop served to expand the margins of our traditional ways of thinking and has been a 
starting point for more cooperation on a regional scale. Finally, the active involvement of the 
participants undoubtedly guaranteed the success of the workshop. 
 
Anthony P Clevenger 
Kelly Wells 
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Abstract 
 
Studies assessing the impacts of roads on large mammals have focused mainly on unpaved or 
low-traffic volume roads as opposed to those with high-speed traffic and high traffic volumes. 
Information on railway impacts is scarcer still. Work was conducted in the Beaver River Valley, 
in Glacier National Park, B.C. Black bears were captured, radio-marked and movements 
monitored daily. Logistic regression was used to identify site attributes used by bears. The 
study investigates whether the Trans-Canada Highway (TCH) and Canadian Pacific Railway 
(CPR) are barriers to bear movements. A crossing index was formulated by plotting sequential 
radiolocations. The TCH and CP Railway may be a mortality sink for bears as high numbers of 
bears are killed on both. During the last three years, 17 bears were killed within this relatively 
small study area. This suggests that the TCH and CPR are sinks. Final results from this work 
will be presented at the next Roads, Rails and the Environment meeting. 

 

Introduction 
 
The title of my presentation today is assessing the impact of the Trans-Canada Highway (TCH) 
and the Canadian Pacific Railway (CPR) on bear movements and habitat use patterns in the 
Beaver Valley (BV). Itôs kind of a long-winded title, but I guess what Iôm really interested in is do 
these structures, the CPR and the TCH, impact bears? Now, Iôm going to restrict my talk today 
to the black bear. Iôm also interested in how these structures impact grizzly bears but Iôm going 
to focus today on the black bear. I was hoping to present results, but for some reason or 
another Iôm still in the analysis stage of my thesis so I donôt have any results today. What I 
thought I would do is introduce the problem, give a brief description of the study site, and then 
present ideas on how I approach answering the big question by breaking it down into some of 
its key component questions. Then I thought Iôd review some of the methodology I plan on 
using to answer the questions. 
 
Now, when it comes to assessing the impacts of roads on bears, there have been several 
studies done. However, all to date have been concerned with relatively low traffic volume roads; 
roads with less than 300 cars/day. This pales in comparison to the TCH. As you know, it can 
have upwards of 8,000 cars/day and in addition, this traffic is constant and itôs pretty much year-
round. When it comes to assessing the impacts of railways on animals, Iôve managed to find 
very little material on it, none of which talks about the impacts on bears. 
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Thereôs lots of ways in which roads and railways can exert their effects on bears. This slide 
shows some of these effects and their end result. On the left-hand side weôve got the bearôs 
disturbance, habitat lost, and all these result in the displacement of the individuals. On the other 
side weôve got collisions, poaching and attractants and all these result in mortality. Now, if we 
were to stop at this level of displacement and mortality, weôd only be seeing part of the picture, 
the impact on the individuals. What we really need to know is whether the impacts at the 
individual level affects the population.  Ultimately at the population level, it will determine 
whether the species survives or goes extinct. All my questions that I pose address this level. To 
answer the population question it usually requires a much longer study outside the scope of a 
Masterôs degree.   

 

Study area  
 
The Beaver River valley is located in Glacier National Park, which in turn is found in the eastern 
portion of the province. It runs in a north-south direction 40 km in length. If we focus in on this 
yellow box here it will show why this valley is of interest to me. Weôve got the Selkirk Mountains, 
Purcell Mountain range on the right and the BV divide which divides the two mountain ranges. 
The TCH travels through a pass in the Selkirk Mountains and down into the BV and transects 
the river and divides the valley basically into two portions. The northern portion not only 
contains the highway but actually two CPR lines and the lower portion over here, is basically 
untouched except for the small hiking trail which runs up its length. To give you a clearer picture 
of what it actually looks like, this is looking northwards. You can see this is the highway here 
running along and then crosses the BV. You can see on the hillside two CPR lines and the 
southern portion looks like this. So, if you travel down into the Beaver one thing you may notice 
are these right-of-ways (ROW). Sometimes, theyôre fairly extensive like this one here.  
 
If you actually examine these ROWôs closely, the majority of the plant species found are clover, 
dandelions and grasses. The reason for that is when the highway was built back in 1962, they 
seeded the ROWôs with this clover mixture. The reason for that is theyôre good primary 
successional species. The dandelions werenôt actually seeded but they are good colonizers and 
have since colonized these areas. But not only are they primary successional species, other 
researchers have noted they are important spring foods for bears because they are usually at 
their highest nutrient quality and they are some of the first species to green up. So, 
consequently, if you drive along the highway, you may see one of these bears foraging along 
the ROW. It attracts tourists and you often get ñbear jamsò. 
 
If you go up on the tracks, youôll also find associated with it, these extensive ROWs. This is 
particularly true of the MacDonald line and the ROWs are also seeded with the grass and clover 
mixture to stabilize the embankments, however bears like them too.  Thereôs an additional 
variable associated with the railway that isnôt associated with the highway - the grain. Youôll see 
a pile of grain like this one that comes from railway cars but more commonly what youôll see is 
this constant sprinkle all along the tracks. Itôs primarily wheat, sometimes we see flax but most 
of it was wheat kernels. We know some bears are keying in on it because we have direct 
evidence of it and other times we actually see the bear. This bear is licking up something on the 
tracks. We also have seen them on those grain piles and the bears are totally oblivious to the 
world around them. 
 

Key questions and methodology 
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I will now move on to my key component questions. Iôm breaking down the big question of 
whether or not the TCH and CPR impact bears into key component questions. 
We know some bears use areas next to highways and railways but the question is, is this a 
common occurrence or rare event? So, I posed the first question to try and get at this issue of 
displacement.  Do bears use areas adjacent to the TCH and CPR as often as they use areas 
away from them? Does the use of these areas vary between the sexes?  
 
To answer these questions you first have to radiocollar some animals and in order to radiocollar 
them you need to catch them. When and where we could, we used culvert traps but more often 
because of the inaccessibility of our study site, we used leg-hold snares. This is what we call a 
ñcubbyò, a snare is attached to a center tree. One end is attached to the tree and the other is 
partially hidden under the ground. The idea is to trap the bear in this area. He steps into the leg 
hold trap and thereôs a spring mechanism that cinches the snare around the bearôs paw. So, 
once youôve caught the bear... this is my supervisor, Bruce McLellan trying to drug the bear with 
a jab stick... you use the drug Telazol to immobilize the bears. Once theyôre drugged, we put 
radiocollars on them. This box here is the transmitter and each collar has a unique frequency 
so that you can track individual bear movements. In order to track them we use aerial and 
ground telemetry. The aerial telemetry was done on a weekly basis. The ground telemetry was 
done on a daily basis and because of the inaccessibility of the area we were restricted to one, 
maybe two bear locations a day.   
  
Once you get this location data you need to select a habitat use study design. So I chose a site-
attribute design comparing site characteristics of habitats used by the bear.  Then the idea is to 
use logistic regression to pick out the different combinations of variables that are associated 
with the sites used. For this logistic regression, the dependent variable is whether the site is 
used and the independent variables can be many and varied. For my purposes, I chose habitat 
type and divided them up into what I consider are important bear habitat types (slide paths, 
timber, burns). I also chose to look at elevation and distance to the TCH and CPR.  Thatôs my 
first question. 
  
My second question looks more at this issue of bear movement, whether the TCH and CPR act 
as barriers to bear movement. So, I pose the question, does the TCH and CPR act as barriers 
to bear movement? Is there different movement in different corridors and does movement differ 
between the sexes? To answer this question is actually a simple procedure involving developing 
a TCH-CPR crossing index. It involved plotting each bearôs radio location sequentially and 
connecting them with a line segment then tallying the number of times the line segment crosses 
one of these corridors. Then you get a crossing index. Because not every bear has the same 
number of telemetry locations, I have to divide the number of crosses by the number of 
locations for each bear. 
  
Finally, I wanted to get at this issue of mortality. Iôm interested in, does the TCH or CPR act as 
a mortality sink? To do this, one way is to look at radio locations of all collared bear moralities. 
This bear was one of our sub-adult males killed by the train. This was a bear that was often 
seen feeding on ROWôs both on the TCH and CPR. We actually thought he would be killed on 
the highway. In total, if you look at all our bear mortalities to date it looks like this (Table 1). The 
highway is zero, the railway has taken two, one female and one male and interestingly enough, 
two females have died of natural causes. One died of apparently old age. There was one hunter 
kill outside the park and one ñunknownò mortality. At the end of the 1996 tracking season, we 
had a total of 27 collared bears that use the Beaver Valley. I was going to mention this unknown 
bear. Although itôs unknown, it might have been the highway though we canôt be certain. It was 
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found only 75m from the highway. By the time we got to him he was too badly decomposed to 
tell. Because we donôt know, we had to put him in the unknown category. 
  
An additional source for mortality records is using CPR and old Park records.  These are the 
mortality observations by Pat Wells who is a train engineer that works for CPR (Table 2). He 
travels from Field to Revelstoke every other day or so. On his own initiative heôs tabulated all 
the animals heôs seen killed. If you look at my study site weôve had a total of 11 bears killed and 
majority were in the spring. Weôre talking about a strip of track 15 km in length. Itôs quite a high 
proportion in relatively small area. When it comes to the highway mortalities this is what it looks 
like (Table 3). This highway mortality comes from Parks Canada personnel that patrol the 
highway between Mt. Revelstoke and Glacier National Park. What they found in the last three 
years is a total of four bears killed. All these bears, both highway and Pat Wellsô bears were 
unmarked. So, the total is 15 + 2 research bears, thatôs 17 bears in three years in a relatively 
small strip of habitat. So, is it a mortality sink? We donôt know whatôs going on with the 
population but it definitely suggests it could be. I hope by the end of the summer I should have 
most of my results and maybe by the next Roads, Rails and the Environment meeting, I can 
present some of those results. 
 

 

Question and Answer: 
 

Q:  Were any of the mortalities collared bears? 

A:  Yes, we had two railway mortalities. 
 

Q:  You talk about roads and railways being barriers to movement but the opposite hypothesis 
is they prefer these areas. 

A:  Yes, I hope in my analysis, Iôll be able to tease those apart and I may find that they actually 
do prefer these areas.  
 

Q:  Did you use the southern area where there were no roads or railways as a control area 

A:  We do have a few bears collared there now. I think thereôs seven now. So that is the plan to 
compare the two areas 
 

Q:  The grain appears to have a lot of potential to attract a lot of different types of wildlife 
species. Two questions.... Did you see a lot of other animals killed that were attracted to the 
grain? And my other question is anybody studying the toxicity of ingesting the hydrocarbons 
that get on the grain? 

A:  We didnôt see a lot of other animals. Birds we see feeding along the tracks. I never saw a 
dead bird up there. We saw a skunk and porcupine but I donôt know if theyôre being drawn in by 
the grain. As far as toxicity, I would be concerned just because it is so oily and the grain is 
heavily coated in it. Itôs completely coated with grease from the train. 
 

Q:  Can you tell if the population in the southern area is different from the population where the 
highway and railway are? 

A:  No, we did do a DNA analysis. Michael Proctor was doing an undergraduate degree on the 
possibility of sampling a population using the DNA technique. So we set up the Beaver Valley 
as a way to explore this. Out of that it was too hard to say. There werenôt enough bears 
basically, so for the total numbers for the Valley he calculated 33. The confidence intervals 
were very broad and inconclusive. But we did have more bears in the northern portion. 
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Q:  What was the accuracy of the telemetry you were using? 

A:  The accuracy for aerial telemetry was about 150m
2
. The accuracy for ground telemetry was 

a bit worse because the valley is so steep and access in only gained through the highway and 
railway. Once you went past these structures it was very, very steep. It was a bit inaccurate that 
way, but in the middle of the valley where bears spend most of their time, the accuracy that I 
tested was between 50m and 75m. 
 

Q:  Have you been looking at the differences in impact collision between the daytime and 
nighttime and relating this to the effect of headlights? 

A:  Yes, I was actually interested in that too. But itôs hard to get the time of day the bears were 
killed. In the nighttime bears may be more prone, but Pat seems to think they often get hit 
during the day. What he did say is he thinks a few of them are getting hit on the McDonald line 
going downhill. The trainôs quiet going downhill and the bears might not hear them. I know 
being up on the tracks myself, even though my senses arenôt as keen as a bearôs, a couple of 
times I was surprised that the train was coming. We had time to get off but it was a shock. 
 

Q:  How are you going to handle that you may be dealing with a group of bears that are used to 
the facilities, that get out of the way, as opposed to bears that come from somewhere else and 
arenôt used to it? 

A:  Thatôs a good question. Itôs not an easy issue but we have to provide areas for the bears to 
cross without getting hit. There are some places like that where the train is actually on stilts 
above the ground. Weôve actually had bears hit on the tracks in these areas because theyôre 
walking along the tracks. Thatôs a good question. I donôt know. 
--You could look at the home ranges of the bears. 
--Yes, some of the females we have collared in the valley are fairly old. The youngest is seven 
and the oldest is 20 so we could incorporate the age thing. 
 

Q:  Do you see specific areas where bears are going out onto the highways or tracks? 

A:  We didnôt get enough crosses to actually tease it apart. 
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Table 1. Mortality of radio-collared bears, 1994-1996. 

 
Highway (TCH) 
Railway (CPR) 
Natural 
Hunter 
Unknown 
 
TOTAL 

0 
2 
2 
1 
1 
 
6 

  

 
 
 

Table 2. Railway mortality observations by Pat Wells (CPR  

    main-line, Golden to Revelstoke) 

 
 
 
In study area 
In Park 
Outside Park 
 
TOTAL 

1994 
 

10 
10 
3 

1995 
 

1 
1 
3 

1996 
 

0 
1 
2 

Total 
 

11 
12 
8 
 

20 
 
 

 
 
 

Table 3. Highway mortality observations (Revelstoke to  

    east boundary of Glacier NP) 

 

 

 
In study area 
In Park 
Outside Park 
 
TOTAL 

1994 
 

2 
3 
1 

1995 
 

1 
1 
2 

1996 
 

1 
2 
2 

Total 
 

4 
6 
5 
 

11 
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Abstract  

 
The Bow Valley of Banff National Park contains a major transportation corridor which includes 
the Trans-Canada Highway, Canadian Pacific Railway, and the 1A scenic highway. These 
linear developments have the potential to fragment habitats and populations; they are also a 
source of direct mortality in terms of vehicle-wildlife collisions. This project examines the effects 
that different linear features have on black bears by testing the following hypotheses: (1) black 
bear crossing rates differ among different linear features; (2) crossing rates differ when 
compared to the spatial simulations of a null model; (3) crossing rates differ when compared to 
the simulations of a habitat specific model. We are also using DNA fingerprinting to obtain a 
minimum estimate of  bears in the Bow Valley; this data will be used to relate mortality figures 
to the minimum number of bears present. 
 

Introduction  
 
The title of my talk is black bear movements and survival in the Bow Valley. The talk I present 
today is going to start with a brief introduction and is essentially split into three components: a 
movements component which is by and large the greatest focus of my thesis and then I will 
move on to the genetic and survival components.   
 
My first slide shows the central Canadian Rockies Ecosystem which is 40,000 km

2
. Banff 

National Park (BNP) is this area here which encompasses about 6,500 km
2
. The central 

Rockies Ecosystem includes national parks of Banff, Jasper, Kootenay, as well as provincial 
parks and other provincial territories. The east gate of BNP contains a relatively low proportion 
of low elevation, highly productive, montane habitat. These low elevation valleys are where a lot 
of human activity takes place, like development and transportation corridors. In this valley we 
have the Trans-Canada Highway (TCH), the Canadian Pacific Railway (CPR) and the 1-A 
scenic highway. Again, Iôd like you to notice the high elevation areas. In fact, BNP is 37% high 
elevation rock and ice, which is unsuitable for most forms of wildlife.  
  
Roads, as Robin has pointed out, have direct and indirect effects on wildlife. Directly, roads can 
have an effect on populations in terms of road-kills. Roads also increase hunter and poaching 
access to wildlife in provincial lands. These things are easier to measure than the indirect 
effects. By indirect I mean fragmentation which is the division of a landscape which was once 
formerly connected by causing urban development, resource extraction, etc. In turn, these 
things can lead to avoidance behavior by some animals, which can result in habitat loss.   
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Then you can have the opposite effect, which is attraction. As Robin said, you have increased 
sunlight penetration, which makes for good vegetation, particularly alongside the 1-A. You tend 
to see animals being attracted to this road. In turn, this can lead to habituation causing bears to 
become used to humans. They lose their natural fear, and then they eventually become 
problems and have to be removed from the system because they pose a safety threat.   
  
To mitigate some of these effects, we have underpasses along the BNP portion of the TCH. I 
wonôt go into material about the underpasses because I know there are several other talks 
which will be addressing this issue. Black bears do use these on occasion, more often than 
grizzly bears, which virtually donôt use them at all. And there are also the overpasses located in 
the section currently being twinned. We have no records of animals crossing these structures 
yet as they are still under construction. However they should be completed by the end of the 
season. 
 

Hypotheses  
 
I first became interested in black bears a couple of years ago when I started doing some 
research on mortality figures. Especially when you relate these mortality numbers to population 
size. In the late 1980ôs there was a habitat study done in the Bow Valley and they estimated the 
population size at 15-18 individuals. Itôs a bit higher than that right now but no more than 20 
adults are in the Bow Valley. So, with this in mind I developed some hypotheses. The first 
hypothesis is with respect to movements. Basically, the hypothesis states that there is no 
difference in black bear movements, that is crossing rates, when you compare the TCH and the 
1-A to the Bow River which is a natural linear feature. I developed a crossing index which takes 
into account the proportion of road type (TCH or 1A) that exists in the animalôs home range. In 
BNP thereôs certain short falls because habitat is so variable, especially the habitat adjacent to 
the TCH compared to that adjacent to the 1-A. The background of these treatments differs 
quite remarkably. The TCH differs along its route going from 2-lane to 4-lane. 
  
The next step is to test the hypothesis that there is no difference in crossing rates between 
black bear movements and that of a simulated null model. What do I mean by a null model? If 
this is the home range of the real bear then the simulation of the null model will be bound by the 
identical home range. It will also use the same distance between points and the same number 
of points that were derived from the empirical bear. And finally, it will move in a random azimuth 
or compass bearing. If you run this simulation a number of times you get a distribution so you 
get a crossing index distribution along a particular length of road type. So letôs say this 
distribution is for that segment of TCH that lies within that animalôs home range. Letôs say these 
hash marks here represent 95% of the variance of this distribution. If the point of the empirical 
bearsô lies outside this interval you have what is called a significant difference. If it lies within the 
distribution then there is no difference. 
  
What if itôs not crossing the highway because the habitat is lousy on the other side? Iôm 
examining this final question by testing my telemetry data against a habitat model derived in the 
late 80ôs by John Kansas and some other researchers who developed a black bear habitat 
quality model in the Bow Valley. I used simulations again but this time making it habitat specific 
by pretending that the highway wasnôt there and letting the bear move freely more often to the 
optimal habitats and less often to the less optimal habitats. Again, youôll get a distribution and 
test your empirical data. So the hypothesis is that black bear crossing rates do not differ with 
that of a simulated habitat explicit model.    
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Methodology 
 
How do we get this movement data? You have to collar black bears unfortunately. We trap 
them 90% of the time using culvert traps because of the accessibility. Currently, we have 11 
bears collared in BNP and last year was the first year of this study. We had a full season of 
telemetry data on only two of the bears because they were collared from a previous study. 1997 
will be the second and final year of the project. 
  

Genetic component 
 
The second portion of my study is the genetic component and the objective is to get a more 
recent minimum estimate of the population in the Bow Valley. The secondary objective is to 
contribute to a larger western Canadian database. The hypothesis is that the population is not 
low relative to other montane populations in western Canada. Some of you are probably familiar 
with this technique that was developed right here in Revelstoke. It involves hanging up a scent 
attractant like fish fertilizer, animal fat and oats to retain moisture. You string up barbed wire 
about knee height off the ground. When the bear comes to investigate, they either jump over or 
slither under and a snag of hair gets caught.  From the hair you can extract DNA from the roots. 
Hereôs a barb and hereôs a snag of hair that got caught on the barb.   
 
This overhead here shows the 14 sites I had distributed throughout the Bow Valley from the 
East Gate up to Lake Louise with seven on each side of the TCH. So, I extracted the DNA here 
in Revelstoke. Unfortunately, the lab is backed up and we havenôt been able to do the gels yet. I 
donôt have genetic results of my individuals to show you today. Those should be done some 
time during the summer. I can show you the capture data. We did three rounds at each of the 
14 sites, each round lasting 10 days. After every 10-day period, we came along and freshened 
up the bait and collected the hair. In the first round, we had two sites with hair samples giving a 
14% success rate. We had the same success rate in the second round. In the third round, we 
collected hair at 10 sites for a 71% success rate giving a total of 105 samples. As I mentioned, 
these samples should be analyzed some time this summer. 
  

Survival component 
 
That brings me to the final component, the survival component. The objective is to derive 
maximum mortality rates for black bears. The hypothesis is black bears arenôt suffering high 
levels of unnatural mortality relative to other montane populations in western Canada.  
Achieving this objective relies heavily on the genetic component to obtain a minimum estimate 
of bears in the Bow Valley. We had two possible estimators, one from the hair capture and one 
from the physical capture.   
  
1996 was a record year for highway mortalities and the way we get this data is by driving the 
highway and from wardens and the public. When the animal is hit, itôs picked up and brought to 
the abattoir for a necropsy. This data summarizes mortality. The sources are highway, railway, 
destruction for management purposes, removal and hunting kills for animals outside the Park. 
This table includes research and non-collared animals. So, in 1996 we had four animals hit on 
the highway, one on the CPR and one collared animal which was hunted while outside the park. 
No collared animals were killed on the highway or railway this year. One female was hit quite 
badly on the highway but she bedded down for three days and recovered.   
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Plans for this summer include some light trapping the valley bottom, some DNA scent stations, 
continued telemetry and thesis write-up which should be completed some time in the spring of 
1998.  I hope to present my results to Roads, Rails, and the Environment next year. 
 
 

Question and Answer: 
 

Q:  I was just wondering whether you or Robin have any idea as to what is the total population 
of bears in your study areas? 

A:  Thatôs a really hard thing to get at. Weôve talked and talked about this to get an idea of 
spatial mortality and relate that to population size. What if all the animals were hit on the road 
and thereôs no more to be hit. Maybe mortality has gone down because there are no more 
animals to be hit. Your first question, yes, the early 80ôs estimate was 15-18.  I donôt suspect itôs 
changed much. Maybe, itôs a little higher but I havenôt done as rigorous analysis as they did 
because they trapped for three years. But Iôm going to incorporate the DNA data to figure out 
these rates. My numbers are a lot lower than Robinôs but we know there are a lot fewer bears. 
Presenting absolute numbers is totally meaningless unless you have a population size. Other 
researchers strongly suspect the population is a mortality sink. I developed a simple population 
model and it showed that even under optimal conditions the population was declining. More 
animals were dying than could possibly be produced. The population is likely being maintained 
by immigration. 
 

Q:  Do you have a handle on reproductive rates? 

A:  No, getting at those kinds of demographics is something for long term studies. 
 

Q:  Is there a difference between the sexes with regards to mortality? 

A:  This year, if I remember correctly, all mortalities were males with one exception.  This would 
make sense since males tend to move more. They tend to cross the highway more than 
females do. As far as getting at the question that Robin was asked, whether the experienced 
bears are getting hit less, one way to do that is to look at mortality of sub-adults. Unfortunately, 
I wasnôt able to collar any sub-adults because theyôre difficult to collar, but this year we have 
radio transmittered ear-tags so we can get an idea of differential age mortality. As was 
mentioned earlier, experience plays a role. 
 

Q:  How many trains per day travel along the CPR track? 

A:  Good question. 
Robin:  In my area it was 15 trains per day on each track so 30 per day in total.  
 

Q:  You mentioned sections in your study area are fenced and unfenced. Do these preclude 
access by animals? 

A:  They seem to preclude some animals like ungulates and wolves. Grizzly bears, it seems to 
work for although if they want to they can lift up the fence. Unfortunately, black bears have the 
ability to climb. There are wooden posts used for the fences and apparently when I asked the 
same question to the guy in Florida (Gary Evink) he said black bears donôt cross because most 
of the fenced sections there have barbed wire on top. Occasionally bears in BNP cross the 
fence which can be a real mess because they get caught in the right-of-way. 
 

Q:  Is any of this research done outside the Park or is it strictly the Bow Corridor? 

A:  For me, itôs strictly the Bow Corridor but the interesting things about these spatial 
simulations is I can apply this to anywhere there is black bear research where black bears 
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overlap the highway. Now, Iôm doing these simulations to past years data. Robin and I are 
discussing on doing it to her data as well. 
 

Q:  Is there any record of mortality along the 1-A highway? 

A:  Itôs very sparse, if any at all. The speeds are reduced and traffic is quite a bit lower.  
However, that bear that I mentioned was on a small section of road from the 1-A to the TCH at 
Castle Junction. Itôs an important data point even though she wasnôt killed. The road is only 
about 800 m long. 
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Abstract 

 
Summarized is highway-related mortality of wildlife on the Trans-Canada Highway (TCH) in 
Banff National Park (BNP) during the last 15 years. Over this period, traffic volumes have 
increased steadily and frequent highway upgrades were necessary.  Since 1986, 27 kms of 
TCH has been twinned (expanded from 2 to 4 lanes) and another 18 km twinning project is 
currently underway. Mitigation measures such as wildlife crossing structures and fencing were 
built into the highway upgrades. Crossing structure monitoring since 1995 has shown high 
through-passage rates for ungulates and carnivores; however, frequency of use is five times 
greater for ungulates compared to carnivores; coyotes (75%) and wolves (9%) account for 
nearly all carnivore use. Measures have been 94-97% effective in reducing ungulate mortality 
on the TCH two years post-twinning and 83-100% effective during the last 10 years. Carnivore 
mortality (coyote, black bear, wolf) has increased since twinning. Reasons for this can be 
attributed to defects in the fence.  

 

Introduction 
  
A cumulative effects study has shown that highway-related mortality is the greatest threat to 
maintaining viable wildlife populations in Banff National Park (BNP).  For some species highway 
related mortality is extremely high. For coyotes, 25-30% of the population is killed each year, 
while for black bears and wolves roughly 10-20%. These losses when added to losses from 
collisions with trains, management removals, hunting outside park boundaries, and natural 
mortality, add up to mortality rates equal to or greater than rates of hunted populations outside 
the Park. Ironically, the Park should serve as a core refugia and source population for 
replenishing these unprotected, peripheral populations. At this rate itôs not doing so. 
  
The Trans-Canada Highway (TCH) brings high speed and high traffic volume into the Park. It is 
undoubtedly the most important transportation corridor in the country and one of the busiest 
highways as well. In the last 10 years traffic volumes have been increasing steadily in BNP and 
with that highway upgrade projects have been necessary. The first twinning (2-4 lanes) project 
began in 1980 at the east gate and covered 27 km (Phase I and II). Thereôs currently an 18-km 
twinning project underway which will be finished this fall (Phase IIIA). The remaining 30 kms to 
the B.C. border, rumor has it, will be twinned in the next 5-10 years. 
  
To minimize the adverse effects of highways on wildlife, mitigation measures can been built into 
these sections of highway. These measures consist of wildlife crossing structures (overpasses 
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or underpasses). The function of crossing structures are to get animals safely over or under the 
highway and more importantly, to maintain habitat connectivity. The latter is needed to maintain 
population connectivity by allowing natural movement patterns, dispersal, recolonization of 
areas and allow adequate genetic interchange. Wildlife exclusion fencing serves to keep 
animals off the right-of-way (ROW) and at the same time direct animals to the crossing 
structures. Monitoring and performance evaluations are essential for determining the 
effectiveness of these structures, for making recommendations for improvements if theyôre not 
meeting their goals, and for being pro-active in future upgrade projects by designing more 
effective measures. 
   

TCH mitigation in Banff National Park 
 
There are currently 11 crossing structures in BNP along the 27 km of Phase I and II of the TCH. 
One other structure is located out at the Castle Jct. interchange. We are currently monitoring 
these structures.  We want to know are they being used?  By what species?  How frequently?  
And how might we improve them for wildlife use?   
  
Weôre quantifying wildlife visits and through-passages by two means. Raked tracking sections 
underneath each underpass are checked at 3-day intervals for wildlife tracks. At some 
underpasses we have installed infra-red-operated 35mm cameras to photo-detect animal 

activity. The cameras work fairly well except when it gets below -15  or -20 C the camera 
doesnôt function. Otherwise, they take fairly good pictures. The structures have been monitored 
nearly continuously since December 1994 to the present.   
  
In slightly more than two years of monitoring some interesting patterns can be seen (Table 1). 
The passage rates for ungulates is high, 85-95% of visits resulted in passage. The low figure 
for moose is a result of a small sample size, just two. One time the moose went through, the 
other time it didnôt. The passage rates for carnivores is also high, 85-95%.   
  
When you look at the frequency of use thereôs a completely different picture (Table 1).  
Ungulates account for five times more use of the underpasses than carnivores. Thatôs obviously 
related to density and abundance throughout the TCH corridor. Among carnivores, coyotes 
account for 75% of the usage, while wolves account for 10%. The other carnivores do not use 
the underpasses regularly. During this 2-year period, grizzly bears have used the designated 
wildlife underpasses only once. In the western portion of the study area at 5 Mile bridge thereôs 
a radio-collared adult male that opts to cross the highway using this large span bridge 
underpass even though there are wildlife underpasses within 500 m on both sides of the bridge.   
  
The Eastern Slope Grizzly Bear Project, which has been ongoing on for 3 years is finding that 
the TCH is a barrier for radio-collared adult female grizzlies. Their home ranges abut the TCH 
but do not cross it. I know John Woods has found the same thing occurring for adult female 
grizzlies in this part of B.C. However, I believe this is the first year a radio-collared adult female 
grizzly has crossed the TCH in the Western Slope study area. In other parts of the Eastern 
Slope study area, adult grizzlies, females included, are crossing other important 2-lane 
highways such as Highway 40 in Kananaskis Country and Highway 93.   
  
We started a study this winter that was a follow-up to a work done from 1989 to 1991 by Paul 
Paquet tracking wolves and looking at their response to crossing structures. He found that 50% 
of the time wolves approached the wildlife underpasses they did not go through. So we 
designed semi-circular snow transects, 100 m in radius around the underpass ends. We walked 
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these transects every time we checked the crossing structures.  We were interested in looking 
at the behavior of large carnivores that enter the transect area.  We classified behavior towards 
the underpass as either: 1) avoiding it, 2) ignoring it, 3) through-passage, or 4) partial passage 
(for animals that travel in packs). This winter we walked a total of 343 transects and large 
carnivores were detected 32 times. For wolves 16 out of 20 times behavior was not modified at 
the underpass. For cougars, 11 out of 12 times behavior was not modified. This is a very small 
sample size, the results are preliminary, and we plan on continuing this work next winter and on 
into the future. 
  
Are the TCH mitigation measures effective in reducing mortality? This question came up in 
Robôs talk. John (Woods) looked at this question in 1990, two years post-twinning, and found 
them very effective in reducing ungulate mortality by 94% and 97% (Table 2). There was no 
analysis done for carnivores, so we looked at the data - didnôt find much - but what we did find 
was that mortality was practically unchanged for black bears and increased twofold for coyotes. 
Wolves were not present in the study area prior to twinning.   
  
Itôs been almost 10 years since the Phase I & II mitigation measures have been in place. So we 
decided to go back and do a reassessment of their effectiveness to reduce highway-related 
mortality (Table 2). We compared mortality rates from a 5-year pre-twinning period (1980-85) 
with a 5-year post-twinning period (1990-1995). For ungulates, mortality is still reduced, 
anywhere from 83-100%. However, for coyotes, mortality rates are almost 8 times higher. For 
black bears itôs two times greater now, and even though there were no wolves present pre-
twinning, there have already been two wolves killed on this ñmitigatedò section of highway. We 
wondered if this was a pattern that was occurring through out the Trans-Canada corridor, so we 
compared mortality rates of ungulates and carnivores for these same two periods from the 
closest untwinned area (Phase III) and found those mortality rates are basically unchanged.   
  
So what might be some of the reasons for the ineffectiveness of these measures in reducing 
carnivore mortality? The fence is one reason. It was designed to keep ungulates out not 
carnivores. In many places it doesnôt even touch the ground. Last fall we conducted a survey of 
this fence and found 3-6 coyote size holes underneath the fence per km. Second, there are 37 
one-way gates in this section. We found one third of them to have tracks going through them 
both ways. Some animals are able to bend up the bars and in some places the gate ends arenôt 
touching. Small to medium-sized mammals can get out onto the highway ROW quite easily. 
Third, thereôs little money, if any, budgeted to maintain the fence impermeable. Itôs extremely 
important that these budgets are in place not only during the few years post-twinning but 
annually. As long as there are ways for animals to get under, over or through the fence, weôll 
never get an idea as to how effective these fences and crossing structures are. 
  
What might we do to improve this situation currently and in the future? Experimentation with 
design and good old fashioned manual labor. On the Phase IIIA section the fence is going to be 
buried 1-metre below the ground. Thereôs going to be fewer one-way gates on this section of 
highway and thereôs apparently a new design for one-way gates. Lastly, on the Phase I and II 
section we canôt do anything else but go out there and plug up holes ourselves. Weôll be doing 
that this spring. 
  
Lastly, I want to talk about some work weôre doing on the 5 Mile bridge underpass. This is the 
underpass that the grizzly bear uses occasionally. Here we plan on increasing the connectivity 
of the habitat here. Forest comes up to the underpass but thereôs about 150 m of open terrain 
without cover. We plan on widening the travel area just to the left of the support structures by 
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building a retaining wall. Weôll put some large boulders up to prevent the Bow River from 
washing out this area. Finally weôll be revegetating this area with shrubs and trees to connect 
the forested habitat under the bridge. 
 
 

Question and Answer: 
 

Q:  Do you have any idea why they use the bridge area instead of the underpass? 

A:  Itôs higher, itôs wider. The disturbance from the highway is reduced because itôs further 
away. In the underpasses the traffic is much closer to where the animals are passing. Thereôs 
noise effects, light effects from traffic also. 
 

Q:  Do you have an idea about the sound levels? 

A:  Yes, thatôs something Iôm going to be analyzing in a logistic regression to determine what 
physical and environmental attributes such as distance to forest, type of habitat, openness of 
the underpass, sound levels, are important in determining the success of these underpasses 
 

Q:  We always seem to be providing for animals with something that is depressed or elevated.  
What about depressing the highway and maintaining the natural gradient?  Do you think that 
would help? 

A:  Yes, I think that would help. I think even better would be raising the highway and 
maintaining the natural corridor. Instead of modifying the animalôs path of travel, modify our 
path of travel (automobiles). Thatôs something Iôd like to find out from transportation engineers. 
What are the costs of these raised highways?  Everybody Iôve talked to seems to think itôs very 
expensive and itôs difficult to maintain. As you drive out on any highway you see overpasses for 
cars. Itôs basically the same thing. I donôt understand how thereôs such a great difference, that it 
would be more expensive than a 2-3 million dollar wildlife overpass. 
 

Q:  For those stats that show ungulate mortality decline, were they corrected for density 
changes? 

A:  No, they werenôt. 
 

Q:  Is anyone monitoring the overpasses now? 

A:  They will be finished this fall and we will be monitoring them afterwards. We monitored them 
this winter because they could be used, but we only found one pine marten using them. A 
coyote went half way through. 
 

Q:  Have other overpasses been used by carnivores? 

A:  Not by carnivores.  I know in the western part of the U.S. theyôve been used by ungulates. In 
Europe theyôve been used by ungulates quite frequently.  Thereôs only one place I know of that 
carnivores use them and thatôs in Slovenia.  Theyôre not designed for wildlife however. Theyôre 
designed for getting shepherds across the highway. Brown bears occasionally use them; 
however, brown bears in Europe are different in behavior from brown bears in North America. 
 

Q:  What will the ultimate appearance of these overpasses look like as far as landscaping or 
planting trees? 

A:  Theyôre going to be 70% forest cover and 30% open. Forest cover will include 1.5-2m. high 
shrubs. About 12 ft high trees will be planted. Itôs going to take a long time for these to mature 
and reach their full development. As a crossing structure, itôs probably not going to be very 
effective the first year or even the first five years. Itôs going to be 10, 15, or 20 years before we 
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start making valid assessments of their effectiveness. I think many people see the first years as 
being critical where if nothing crosses itôs going to be concluded that they are a complete 
failure. We have to remember itôs going to take a long time for animals to get accustomed to 
these new structures where they live. There will have to be behavioral changes that take place 
as well. 
 

Q:  Whatôs the width of the overpasses? 

A:  Theyôre 50 m. wide. When you actually get up there it seems like 100m. 
 

Q:  Have you looked at the mitigating structures on Phase I and II of the Coquihalla Highway 
and compared them to the ones in Banff? 

A:  No, I just got the report, but I havenôt looked at it yet. 
--I think thereôs an overpass on Phase III and I think it was used even before it was finished. 
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Table 1. Through-passage (TP) rate and frequency of use (FU) of ungulates and      
carnivores at wildlife crossing structures in Banff National Park, 1995-1996. 
 
    %TP      FU 
 
Ungulates 
 Elk   93    4,020 
 Deer   91       1,017 
 Moose  50                 2 
 Sheep   96          225 
 
Carnivores 
 Coyote  94          717 
 Wolf   96          147 
 Cougar  96            35 
 Lynx   70            10 
 Black bear  82            17 
 Grizzly bear          100              1 
 
 
 
 
Table 2. Effectiveness of highway mitigation measures in reducing highway-related 
mortality of wildlife in Banff National Park, 2-4 years and 8-10 years post-twinning. 
 

       2-4 years   8-10 years 
    +/- %change

a  
        +/- %change 

            Phase I   Phase II     1980-85 vs. 1990-95 
 
 
Ungulates 
 Elk   -93        -97       -83 
 Mule deer  -97       -88       -85  
 W-tail deer            -97       -97       -85 
 Moose  n.a.       -100       -100 
 Sheep   n.a.       -100           -93 

All spp.   -94       -97 
 
Carnivores 
 Coyote  +180       +210           +770    
 Black bear

b
    0       -100          +200 

 Wolf
c        

    2 kills 
 
a
Woods 1996. 

b
N=1. 

c
Wolves not present in study area.        
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Abstract  

 
Like the difficulties of accurately estimating population sizes of large mammals in forested 
habitats, determining where and when those animals move through such environments is 
formidable.  However, an attempt must be made to understand their movements so the 
negative impacts of developments such as highways can be avoided or mitigated. 
 
Following the provincial governmentôs preliminary proposal to upgrade the Trans-Canada 
Highway through the Kicking Horse Canyon, we embarked on a project on behalf of the Ministry 
of Highways to identify the areas that served as movement corridors on both daily and seasonal 
time scales for the species that used them. Although the Kicking Horse Valley is generally 
recognized as being of relatively low quality for larger mammals in the East Kootenay 
(especially during the critical winter period), the study area includes two bovids, four cervids, 
two ursids, two canids, three felids, and several mustelids. 
  
Our approach to detecting and monitoring wildlife movements was to utilize several techniques 
simultaneously. For many reasons other than cost, we opted not to embark on a telemetry-
based approach. Rather, data sources included aerial surveys (winter and summer), winter 
track counts (along transects and along the existing highway), summer track counts, the ñstringò 
technique, pellet plots, incidental observations (animals and their sign), information from other 
wildlife researchers working in the area, road- and rail-kill statistics, interpretation of bio-
physiography, and interviews with local naturalists. 
  
Although much of our data still requires analysis, there has been an overwhelming agreement 
between the results of the different methods analyzed thus far. In our opinion, a multi-level 
approach to investigating wildlife movements lowers the likelihood of a ñtype II errorò and 
provides references against which the results of other methods can be compared and 
interpreted. Further, an important benefit of using several approaches to data collection is that 
each one contributes unique insights into the solution of determining where and when animals 
move through, or reside in an area. Such insights are crucial to the formulation of effective 
approaches to avoiding or mitigating the negative effects of highways on wildlife. 
 

 

 

 

Introduction 
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We conducted a wildlife study in the Lower Kicking Horse Valley from late 1995 to early 1997 
on behalf of Ministry of Transportation and Highways (BC MoTH) in response to the proposal to 
twin the Trans-Canada Highway (TCH) in that area. The particular section we studied was 
between Golden and the western boundary of Yoho National Park (YNP).  Previous work done 
here by consultants looking at habitat and vegetation showed that more information was 
needed on what species were of concern with highway development in that area. Our study 
objectives were to: 1) document the occurrence of large mammal species in the area, 2) look at 
the distribution and relative abundance of those species, 3) look at areas that are important 
wildlife habitats, 4) identify areas that are or could be used as movement corridors seasonally, 
daily as well as genetically over generations, 5) recommend approaches to impact avoidance, 
mitigation and concerns related to passenger safety, and 6) identify any data gaps and make 
recommendations for a future monitoring program.   
  

Study area 
  
The study area runs 26km from the western boundary of YNP through the Kicking Horse Valley 
and into Golden where it connects to Highway 95. The options to twin the TCH are very 
restricted by the steep terrain of this area. Also, in many areas thereôs not a lot of terrain thatôs 
conductive to wildlife movement. At the western end of the Kicking Horse Valley where it meets 
the Columbia Valley the area is quite open.  Much of the Kicking Horse Valley is quite narrow 
with steep canyon walls. As you move eastward, the Kicking Horse Valley opens up and where 
it comes up to the Beaverfoot Valley and turns northward, things get a lot more open and better 
for wildlife movement there. 
  
Habitats are also quite varied along with the topography. In the east there are some nice aspen 
stands mixed in with conifers. The south side of the canyon is mostly a north-facing slope thatôs 
cold and supports dense stands of conifers. 
  

Methodology 
  
Our approach was to look at movement corridors along the existing alignment and along an 
alignment that had been identified by a previous consultant as having potential as a twinning 
option. That area included parts of the northern side of the canyon and parts of the southern 
side. So we set up transects from right in town all the way to the Park boundary. Access to 
some of our transects in the winter time was limited. For example, we couldnôt work on steep 
rock faces and in high-hazard avalanche zones. In summer, we were able to get into some of 
those areas and look at wildlife use.   
  
To establish the transects, we started at one point and took off with a hip chain along a bearing 
staying near the existing alignment to assess animal use of habitats that were in the vicinity of 
the highway. Along the proposed alignment, we also set up transects fairly close to the mapped 
route. A section along the transect was marked every 50m and within those sections we set up 
segments with green cotton crochet thread. The thread was used to monitor wildlife activity 
throughout the year, but was primarily used to detect animal movements in the absence of a 
suitable tracking medium such as snow. By using the string at a time of year for which we also 
have track data, we were able to look at the number of animals breaking a segment of string 
and which animals are breaking the string in a given area.   
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In the summer time, when we didnôt have snow, we dug dirt strips below segments to obtain 
tracks. A 50m section would have anywhere from 6-10 string segments and we would 
determine what species, how many, and what direction they were traveling. 
 

 

Results  
  
From the first year of track data you can see that deer are very abundant. We see some very 
obvious patterns of the distribution of ungulate species in the study area. For this past winter, 
similar patterns emerged. Lots of deer and we were picking up some more bighorn sheep in the 
late fall.   
  
Just an example of how we treated the string data; what we have here is the average percent of 
string segments broken per day. What we see is a pattern as we go from March 26 to 
November 14 which roughly corresponded to the snow free period. Looking at the track data, in 
late spring and summer when animals were molting their winter coats we were picking up a lot 
of hair on the string. Therefore, in areas where we didnôt have track information or pellets, we 
had information on the type of animal based on the hair caught on the string. Surprisingly, the 
crochet thread readily picks up hair from moose, elk, deer, sheep, goats, and black bears. 
  
Another approach to our study in a broader context was to look at wildlife distribution as 
observed during aerial surveys. We conducted three aerial surveys; two in the winter, one in the 
summer. Here we have a map with all the GPS positioned locations of mountain goats we 
observed. There was a total of 213 goats sighted on the mountains north and south of the 
Kicking Horse Valley between Golden and Yoho. 
  
In addition, we didnôt just look at large mammals, we recorded wildlife sign wherever we saw it. 
For example, on the summer aerial survey we recorded golden eagles, hoary marmots and 
grizzly bear digs. And along our transects when we had sign of an antler rub, bears digging up 
ants, snowshoe hares, squirrels, or grouse, we recorded them.  Even though such things may 
not have direct implications as far as an elk crossing the highway, they do have implications for 
the carnivores feeding on them such as marten, cougar or lynx. 
  
Another part of our study was to look at tracks in the snow along the TCH by driving along the 
highway and identifying tracks beside the highway. We would do this over several surveys.  
Driving down the highway we recorded a lot of deer in the western part of the study area down 
around the townsite of Golden. As we go to the east we were seeing elk.  Thereôs not a lot of 
overlap between the two during winter. Bighorn sheep were the other ones that were abundant. 
Looking at roadkill locations from 1978-1994, I wanted to see if there was a general pattern that 
matched the general observations we made. Indeed, there was this bimodal distribution with 
most elk being killed in the eastern portion of the study area and deer being killed throughout.  
  
One of the concerns I have about a study like this is that you go out and take a look at whatôs 
happening and you say thatôs the way it is. But thatôs not the way I believe it is.  Wildlife 
populations are highly dynamic. Talking with local people I understand the elk population in the 
lower Kicking Horse Valley is, in a historical context, quite low.  Therefore, we could expect it to 
be higher in the future. So itôs important to consider what could happen under different 
scenarios. Donôt take the snapshot we take as reality for all time. 
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Elk in the study area were generally up the eastside. These are the two habitat enhancement 
blocks and weôve got aspen and conifer forest down to the river. Then it gets into heavy 
coniferous forest which is used by elk in the summer time but not in the winter time. Elk in the 
study area are generally wintering on the south-facing slopes. 
  
Mule deer and white-tailed deer are quite common in the study area at various times of the 
year. Bighorn sheep were also abundant. Golden represents the northern limit of the Douglas 
Fir Biogeoclimatic Zone and the northern limit for the wintering range of bighorn sheep. 
Through no fault of their own, the bighorn sheep are pretty much what I call ñwelfare wildlifeò. 
Theyôre fed supplemental feed in the winter time. In high snow years they probably wouldnôt 
make it unless there were radical changes in habitat capability perhaps through burning or 
conifer reduction in some areas. The sheep are a common site around Golden in winter and 
other times of the year. The Golden townsite corresponds to the best wintering range for 
bighorn sheep, white-tailed deer and mule deer in the study area. Transects in the townsite 
showed extensive use by these three species. Mule deer are using steep slopes such as this. 
Most of our sightings of white-tailed deer were up on the bench.   
  
Although they spend most of their time in the high elevation areas, mountain goats frequent 
three places along the TCH. The first place was down by the Yoho Bridge. Weôre seeing them 
during the time of year when the water is flowing such that they wouldnôt cross the river. What 
theyôre doing is coming down to mineral licks. So there are implications for goats and highways 
in this area. Theyôre going through the forest a considerable distance to get to those licks which 
implies that theyôre probably quite important. The second location is up at the park bridge and 
thereôs a third as well that is used as a lick by goats. 
  
Moose were very uncommon in the study area. We picked up a few sightings of moose but for 
the most part the study area does not support moose nor was it used as a movement corridor 
by moose. 
  
We attempted to get as much information as possible from locals and other researchers 
working in the area. For example, Cam McTavish has provided much information on wolves and 
their movements in the study area. He indicated that they use the eastern half of the study area 
and do cross the Kicking Horse River. 
  

Conclusions 
  
What weôve come up with for the data weôve collected so far is that in the east the wildlife 
movement corridors are not well defined because of the broad openness of the terrain. Here, 
weôve got deer, elk, wolves and bears and theyôre probably moving back and forth in all 
directions. Iôve got the bear in parentheses because we sighted grizzly and black bears but 
weôre not too sure if theyôre moving across (past research suggests they do). We know elk, 
deer and wolves are moving across. 
  
The results for wildlife species include two bovids (bighorn sheep and mountain goats), two 
species of deer (white-tailed deer and mule deer), elk, moose, two species of bear (black bear 
and grizzly bear), wolves, coyotes, the three cat species (cougar, bobcat, and lynx), several 
mustelids, a lagomorph and lots of rodents. Thereôs quite a diversity of wildlife species. Weôve 
got a handle on the distribution and abundance of these species and identified the location of 
prime and critical habitats. We approximated some of the wildlife corridor locations based on 
distribution, movements and terrain. We came up with some approaches to mitigating impacts 
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and human safety concerns, which will come out of the highway project. Weôre also now in the 
process of identifying additional data requirements and monitoring needs as the highway 
project proceeds. 
 
 

Question and Answer: 
 

Q:  What do rivers cause as far as fragmentation? Are they important in fragmentation? 

A:  I think at some times of the year theyôre definitely blocking the movement of animals.  At 
other times of the year when the flow is low or if ice is covering them theyôre not as much of a 
factor. In the area of big rivers, itôs more of a concern. But I think for the most part, the Kicking 
Horse River, outside of the high runoff seasons, isnôt much of a problem for the ungulates and 
carnivores in the study area. 
 

Q:  If you were to look at the valley now looking the possible sensitive habitats and were able to 
reroute the highway, where would you put it? 

A:  I would place the entire highway, based on what I know now, on the south side of the 
canyon and avoid those high-capability winter range areas of the south-facing slopes. I think the 
south side would be the area with the fewest overall impacts on wildlife.  Probably, there would 
also be the least number of collisions, improving human safety as well. 
--The highway is harder to maintain on that side of the canyon. You decrease the wildlife issue 
but increase the human issue. 
--An increase in avalanche and ice and snow? 
--Any area of highway in the shadows has ice build up. 
 

Q:  You have highway mortality for animals. Do you have railway mortality for animals? 

A:  I do have Pat Wellôs data. I havenôt looked at that in any detail at this time. From what Iôve 
seen, the railroad through the study area doesnôt appear to be experiencing the high levels of 
mortality that other sections of the Kicking Horse Valley and nearby Columbia Valley are. 
However, a lot of deer are killed near Golden. That would be your general feeling on it, Pat? 
--Pretty close but my dataôs only since 1993 and thereôs been a big change, especially in train-
killed elk, in the area by the two habitat enhancement blocks. When I was first hired on, in the 
ensuing five years, there were a lot of train-killed elk there. We do have a lot of deer at the exit 
to the lower Kicking Horse Canyon. Itôs a high kill area. 
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Abstract  

 
In 1996, a joint study was initiated to describe the distribution and abundance of harlequin 
ducks in the McLeod River system and to develop a program to monitor the impacts of the 
proposed Cheviot Mine on harlequin ducks. The proposed Cheviot Mine is located in the 
Foothills of Alberta about 80km south of the town of Hinton. Study members were: Cardinal 
River Coals Ltd., Alberta Natural Resources Service, Canadian Wildlife Service and Jasper 
National Park. Cardinal River Coals Ltd. funded the study and Beth MacCallum, Bighorn 
Environmental Design Ltd. carried out the work. 
  
Sixty-four birds were banded and it was estimated that there were 58 adult birds in the 
McLeod/Whitehorse River system using mark-resighting data (Chapman, 1951). Eight walking 
surveys were conducted throughout the summer, and bird distribution was plotted for the spring 
courting, summer staging, brood rearing and fall migration periods. The breeding status of 
surveyed streams in the Cheviot area was identified. A chronology of harlequin activity on the 
McLeod River was developed and used to identify seasonal concentration areas. The annual 
life cycle of harlequin ducks in the McLeod River system was described. 
  
The chronology of use and the distribution maps of the upper McLeod River were then used to 
develop a detailed construction schedule for restoration of the rail line and for the building of the 
road. This schedule will be included in the bids for construction of the road and the rail line 
should the Cheviot Mine receive approval. 
 

Introduction 
  

Iôm going to be talking today on mitigation developed for harlequin ducks as an outcome 
of an impact assessment done on the Cheviot Mine. This talk focuses on mitigation 
developed specifically for the road and rail construction phases and does not deal with 
the mitigation developed for the mine construction phases. I will first describe the 
harlequin duck, after which I will provide a brief review of the project, discuss the issues 
that were identified in the application, and then describe the detailed field work and the 
development of the mitigation for the proposed rail and road phases for this project. 
 

The harlequin duck 
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The harlequin duck has been identified by most jurisdictions in North America to be a species of 
special management concern. In Alberta, theyôre Yellow(a) listed and in B.C. theyôre Yellow 
listed. The Pacific Rim population is comprised of 165,000 birds. About 50,000 of these winter 
off the coast of B.C. The harlequin duck is a priority species in Jasper National Park. The  
harlequin duck in eastern North America is listed as endangered by the Committee on the 
Status of Endangered Wildlife In Canada (COSEWIC). 
  
The harlequin duck is a long-lived bird characterized by a low rate of population turnover.  Itôs 
adapted to years of high juvenile mortality followed by years of good success. It lives in fast 
flowing streams and its range is restricted in North America because of its habitat requirements 
(see Figure 1 for summer and winter distribution in North America). The harlequin duck is a 
poorly understood species in terms of its basic biology. The definitive work on this species was 
done in Iceland in the late ó60's and early ó70's; however recent work done by post graduate 
students at Simon Fraser University and elsewhere should begin to be published in the peer- 
reviewed literature. 
 

Study area 
  
Cardinal River Coals Ltd. operates an open pit coal mine located 50km south of Hinton, Alberta. 
Hinton is about 20 km east of the Jasper Park east gate and is about a three hour drive west of 
Edmonton. The current mine, known as the Luscar Mine will be running out of coal in about the 
year 2000. The proposed Cheviot Mine is a replacement mine and is located about 20 km south 
of the Luscar Mine. The site of the proposed Cheviot Mine occupies the abandoned townsite of 
Mountain Park which was constructed to mine coal between 1907-1950. This mine and 
numerous other mining towns in the larger region known as the Coal Branch were closed down 
in the late 1940's and early 1950's when alternate sources of energy became available. 
  
The site of the proposed mine is drained by the headwaters of the McLeod and the Cardinal 
Rivers. The McLeod River flows into the Athabasca River which eventually empties into the 
Arctic Ocean. The Cardinal River flows into the Brazeau River and the North Saskatchewan 
River which makes its way into Hudsonôs Bay. The road and rail access to the Cheviot Mine will 
run parallel to the McLeod River for about 10 km. There is currently a rail line and road in place 
along the McLeod River valley but the rail line will need to be reconstructed and the road will be 
upgraded to a 90 km per hour standard. 
  

Project overview 
  
The impact assessment for the proposed Cheviot Mine was conducted under the Alberta 
Environmental Protection and Enhancement Act (AEPEA). Wildlife work on the project started 
in 1991, the same time that the exploration crews began looking for the coal. The bulk of the 
wildlife inventory was completed in 1993 and 1994 and in November 1994, Cardinal River Coals 
initiated the public participation process required by AEPEA. The application for the Cheviot 
Mine was submitted to the government in March 1996 and a joint provincial/federal panel 
conducted public hearings beginning in January 1997. 
  
In 1994, we realized that harlequin ducks were likely breeding in the area of the proposed mine 
so we developed a spring and summer inventory for 1995. We spent 7.5 person-days in the 
spring of 1995 walking the streams draining the proposed Cheviot Mine and 26 person-days 
walking the same streams in the summer (walking surveys can underestimate numbers by 
50%).  We estimated 9-14 pairs in the McLeod River system and 5 pairs in the Cardinal River 
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system.  These numbers were similar to what Jasper was finding in the Maligne system which is 
one of their best streams for supporting harlequin ducks in Jasper National Park. We also 
identified a spring concentration of pairs located on the McLeod River downstream of the mouth 
of Whitehorse Creek (Figure 2). We concluded that the region supported an important 
population of harlequin ducks and recommended further inventory to understand some of the 
unknowns related to the bird distribution, abundance and mining activity. These results were 
identified in the impact assessment for which the harlequin duck was identified a valuable 
ecosystem component (VEC). 
 

The Cheviot harlequin duck study 
 
In 1996, Cardinal River Coals Ltd. initiated a joint study with Alberta Wildlife Management, 
Jasper National Park, and the Canadian Wildlife Service. The purpose of the study was to: 
 
  Describe the distribution and abundance of the harlequin duck in the McLeod River 

system, Cardinal River system, and portions of the Gregg River system draining the 
Luscar mine. 

  Develop a long term monitoring program that would monitor the impacts of the 
Cheviot Mine on the harlequin duck populations. 

 
The objectives were to provide an estimate of the population using banded birds, use the first 
year results to propose mitigative measures for the mine, develop harlequin specific protection 
plans for each phase of the mine, identify potential reclamation opportunities for Harlequin 
ducks, and to provide information to augment other Harlequin duck studies currently being 
carried out in the Strait of Georgia, Jasper and Banff National Park, and Kananaskis Country. 
Study group meetings were held on May 16 and May 31 and monthly updates were supplied to 
all participants as well as distribution maps, population estimates, and life history chronology.   
In 1996 we completed eight walking surveys of the McLeod/Whitehorse system beginning in 
mid-May and finishing in mid-September. These surveys required 36 person-days in the spring 
and 29 person-days in the summer to complete. We also spent 46 person-days banding birds in 
May, June, and August. We estimated that there were 58 ±7 adults present in the 
McLeod/Whitehorse system or, about 29 pairs. We identified 11 separate broods with a total of 
56 young; seven broods were found in Whitehorse Creek and four broods were found in the 
upper McLeod River (Whitehorse Creek will not be mined or roaded and serves as a control to 
the upper McLeod River). The survey results were mapped to identify the changing distribution 
of birds in the system throughout the season. 
  
The annual life cycle of harlequin ducks using the McLeod/Whitehorse system is depicted in 
Figure 3. Band returns indicate that the birds winter on Quadra Island, Vancouver Island (near 
Comox), on Hornby Island, and on White Rockôs Boundary Bay. Pairs fly inland and spend May 
and June courting and nesting. The males leave the system at the end of June and return to the 
coast leaving the female to incubate the eggs for about 28 days. She raises the brood by 
herself and then returns to the coast in September or early October.   
  
Figure 4 shows the distribution of harlequin ducks on the upper McLeod River showing 
seasonal concentration areas. We identified five seasons in which the birds were redistributing 
themselves along the river.  
 
1.  Courting and Nesting (May - June). -- This is the period when pairs return from the coast 
and spend time foraging and mating. During the breeding season in May and June, birds were 
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found on the McLeod River from the mouth of Mackenzie Creek to the upper reaches. Females 
found on the lower stretches in this season appeared to be flying upstream to lay their eggs, 
returning to feed on the lower stretches with their mates. For example, the female White NZ 
was captured on May 28 on the McLeod River upstream of the Watson Creek campground. 
Despite multiple surveys, she was not observed again until July 30, when she was observed 
with a brood on the McLeod River upstream of Prospect Creek. 
 
2.  Incubation (June 28 to July 25). -- Incubation lasts 27-29 days with an average clutch size of 
5.6 eggs.  The median start date for incubation was estimated to be June 28, 1996 (range June 
13-July 18) by backdating from the median hatch date of July 25 (range July 10 - August 14) 
and by assuming incubation to be 28 days (Table 2). These dates are similar to those reported 
for Banff but about two weeks later than those reported for Kananaskis Country. The location of 
nest sites in the McLeod River system was inferred by the location of single females during 
incubation, and the location of the young broods in the bright downy stage (1-5 days). 
 
3.  Staging of Non Breeding Females (July 19 - July 31). -- Twenty-one separate females were 
observed in the upper McLeod River during this two-week period (density of 1.8 females/km). 
Of the 21 females observed on the McLeod River, seven were banded (Red 5F, Red 5T, Red 
5S, Green BD, Red 8Z, White NZ and White H7) and three had broods. It was assumed that 
most of the remaining females were non breeding or unsuccessful breeders that were staging 
prior to flying to the coast to moult. This was demonstrated by female Red 8Z who was 
observed with six females on July 31 upstream of the water gauge on the McLeod River. She 
was next observed at White Rock's Boundary Bay, B.C. on August 10, 1996 by Greg 
Robertson. 
 
4.  Brood Rearing. -- The first broods of the year (downy stage 1 - 5 days old) were observed 
high up on Whitehorse Creek on July 19, and upstream of the mouth of Prospect Creek on the 
McLeod River on July 22, 1996. The last brood in downy stage was observed on August 1 on 
Sphinx Creek. The first brood of 1995 was observed July 20 on Redcap Creek and July 21 on 
the upper McLeod River. Females were still wary and attentive to the young during the August 
13-16 survey.  They would often be observed in attention posture striving to locate the 
downstream observer. By mid-August, females were able to move their broods upstream and 
downstream and were very mobile in the system.  
 
5.  Fall Migration. -- This period overlaps with brood rearing. No brood appeared to be 
abandoned by a female but groups of birds in female plumage were observed on September 9 
and 16. It was presumed that these birds were females, young of the year, or a combination, 
that were staging for migration. The last brood (Red 8T) observed on Whitehorse Creek was 
found below the ford on September 16, 1996. They were foraging in the creek. No birds were 
observed on the McLeod River between the canyon and the staging area on the September 17, 
1996 survey. 
 

 

Rail and road construction considerations for the McLeod River 
  
Detailed data collected over the summer of 1996 was used to develop rail and road 
construction windows that were sensitive to the presence of Harlequin Ducks on the McLeod 
River. This was accomplished through several meetings, beginning with P. Clarkson (Jasper 
National Park) on September 20, 1996 and continuing through the fall of 1996 with engineers 
from Canadian National (R. Morin), Cardinal River Coals Ltd. (L. LaFleur) and UMA (M. 
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LeBlanc) as well as senior environmental staff from Luscar Ltd (R. Ferster). Timing windows 
developed for rail and road construction through this process were intended to be included in 
the construction bids should the mine development proceed. 
 
Timing Windows 
 
Timing windows were defined as (Table 1): 
  

Green  Open for construction - September 15 to April 30. 
Yellow Open for construction with some restrictions.  The application of Yellow 

varied with the location of construction on the river as the birds shifted 
their distribution during the summer and used different stretches of the 
river for different purposes. 

Red Closed for construction.  The application of Red varied with the location 
on the river (see Yellow).  

 
Zoning 
 
The river was subdivided into four zones to which different time windows applied (Figure 5): 
 

  the McLeod River downstream of the junction of Whitehorse Creek; 

  the McLeod River between the mouth of Whitehorse Creek and the first trestle  
 downstream of Prospect Creek; 

  the first trestle downstream of Prospect Creek to the mouth of Harris Creek; 

  upstream of the mouth of Harris Creek (rail loop). 
 
Construction Considerations 
It was initially thought that considerations would be applied to those areas along the river where 
ducks seemed to be concentrated. This would have applied well to the spring congregation 
areas as they likely represent some physical attribute that is constant from year to year. The 
concept would have worked less well in the brood rearing parts of the river where the hens are 
constantly moving broods up and down the river. If this were a new line there would be a 
recommendation to leave a 100m buffer between the river and any construction but because 
the line already existed, it was recommended that considerations should apply to areas where 
construction would be occurring in the stream, or on the bank, e.g. rip-rap, retaining structure, 
culvert placement. Twelve areas of concern were then identified (Table 1 and Figure 5). 
 
Zone A - The first two areas are found in Zone A and are defined by the McLeod River 
downstream of the mouth of Whitehorse Creek. The ducks use this stretch of the river for 
foraging in May and June.  
 

1. Road Spring ï Road KM 6.60 to 6.90 
RED - Construction on the road is closed between May 1 and June 30.  This is the time 
when the birds are courting and nesting.  Birds are feeding in the stream and loafing on 
the shore and on the islands in this area.  Islands are important security features for 
these ducks. 

 
GREEN - Construction is open between July 1 and August 15.  It is assumed that there 
is no nesting in this area. 
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YELLOW - Broods will use this area sporadically between August 16 and September 14.  
Construction is open during this time but monitoring will be required. Operations may be 
temporarily suspended for short periods (a few hours) to allow for passage of broods 
during this time. 

 

2. Junction of McLeod River and Whitehorse Creek ï Road KM 8.05 to 8.10 
 Same considerations as #1.  
 
Zone B - Areas #3 and #4 are found in Zone B and are used by females and broods. It is less 
likely that nesting occurs at these locations than higher up the stream.  Construction windows 
are longer here than upstream. 
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3. Rail KM 43.30 to 43.45 
YELLOW - Construction is open May 1 to July 18 but monitoring will be required. Watch 
for single females consistently observed in one place. This may be an indication of a 
nest. 

 
RED - No activity from July 19 to July 31 when ducklings are in the downy stage and 
unsuccessful females are staging to fly to the coast. 

 
YELLOW - Construction is open August 1 to September 14 but monitoring will be 
required.  Operations may be temporarily suspended for short periods (a few hours) to 
allow for passage of broods during this time. 

 

4. Channel Restoration Area ï Rail KM 43.80 ï 44.25 
YELLOW ï Construction is open May 1 to July 18 but monitoring will be required. Watch 
for single females consistently observed in one place. This may be an indication of a 
nest. 
 
RED - Water should not be released when ducklings are in the downy stage July 19 ï 
July 31. 
 
YELLOW ï Construction is open August 1 to September 14 but monitoring will be 
required. Operations may be temporarily suspended for short periods (a few hours) to 
allow for passage of broods during this time. 

 
Zone C - This zone includes areas #5 through #11 and they fall within the brood rearing stretch 
of the McLeod River. Nests can be located anywhere along this stretch and broods which are 
hatched in the upper McLeod and tributary streams are moved down to this stretch for the 
month of August. While the last two weeks of July are extremely important because the downy 
ducklings are on the water and the non-breeding females are staging here before flying to the 
coast, the female will continue to cue on movement in the water and on the shore for the 
duration of August while her brood is with her. If she is continually responding to new stimuli 
(construction) throughout this period her brood will be susceptible to higher levels of predation 
and perhaps be prevented from feeding in preferred foraging areas. 
 

5. Prospect Creek ï Rail KM 44.35 to 44.75 and culverts 
YELLOW - Construction is open between May 1 and July 18 but monitoring will be 
required. Watch for single females consistently observed in one place. This may be an 
indication of a nest. 

 
RED - No activity from July 19 to August 15.  Mouth of Prospect Creek may require 
ground inspection and detailed plan. 

  
YELLOW - Construction is open August 16 to September 14 but monitoring will be 
required. Operations may be temporarily suspended for short periods (a few hours) to 
allow for passage of broods during this time. This will be particularly applicable to the 
last two weeks of August when most broods are still in the system. Construction will be 
constantly interrupted during these two weeks. After September 1 it can be expected 
that some broods will have flight capability, or will have moved to the lower stretches of 
the McLeod River and the need to interrupt construction will be less. 
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6. Rail KM 45.4 to 45.6 
YELLOW - Construction is open between May 1 and July 18 but monitoring will be 
required. 

 
RED - No activity from July 19 to August 15. There is no nesting habitat here, but work 
on the hill is visible from a set of pools below and may disrupt the female with broods as 
she cues on motion.   

  
YELLOW - Construction is open August 16 to September 14 but monitoring will be 
required. Operations may be temporarily suspended for short periods (a few hours) to 
allow for passage of broods during this time. This will be particularly applicable to the 
last two weeks of August when most broods are still in the system. Construction will be 
constantly interrupted during these two weeks. After September 1 it can be expected 
that some broods will have flight capabilities, or have moved to the lower stretches of 
the McLeod River and the need to interrupt construction will be less. 
 

7. Road and Rail Construction ï Rail KM 45.60 to 45.69 
YELLOW - Construction is open between May 1 and July 18. Watch for single females 
consistently observed in one place. This may be an indication of a nest. Work earlier in 
this time frame is preferable than later.  

 
RED - No activity from July 19 to August 15. 

  
YELLOW - Construction is open August 16 to September 14 but monitoring will be 
required. Operations may be temporarily suspended for short periods (a few hours) to 
allow for passage of broods during this time. This will be particularly applicable to the 
last two weeks of August when most broods are still in the system. Construction will be 
constantly interrupted during these two weeks. After September 1 it can be expected 
that some broods will have flight capability, or have moved to the lower stretches of the 
McLeod River and the need to interrupt construction will be less. 

 

8. Channel Restoration Area ï Rail KM 45.85 to 46.10  
YELLOW - Construction is open between May 1 and July 18. Watch for single females 
consistently observed in one place. This may be an indication of a nest. 

 
RED - No activity from July 19 to August 15.  

 
YELLOW - Construction is open August 16 to September 14 but monitoring will be 
required. Operations may be temporarily suspended for short periods (a few hours) to 
allow for passage of broods during this time.  This will be particularly applicable to 
the last two weeks of August when most broods are still in the system. Construction will 
be constantly interrupted during these two weeks. After September 1 it can be expected 
that some broods will have flight capability, or have moved to the lower stretches of the 
McLeod River and the need to interrupt construction will be less. 

 

9. Rail KM 46.4 
 Same considerations as #8 
 

10. Existing Man Made Channel ï Rail KM 46.80 
 Same considerations as #8 
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11. Rail KM 47.25 to 47.40 
 Same considerations as #8 
 
Zone D - Nests may be located in this area and broods are found here once they are hatched. 
Broods are eventually moved downstream. Construction can start mid-August but a survey 
must be done to ensure that all broods have moved downstream by this time.  
 

12. Railway Loading Loop Area 
 
YELLOW - Construction is open between May 1 and July 18. Watch for single females 
consistently observed in one place. This may be an indication of a nest.  

 
RED - No activity from July 19 to August 15.  

  
YELLOW - Construction is open August 16 to September 14 but monitoring will be 
required.  Operations may be temporarily suspended for short periods (a few hours) to 
allow for passage of broods during this time. Most broods will have moved to 
downstream brood-rearing stretches by mid-August. 

 
The above considerations fall within an established knowledge base. The impact of construction 
on harlequin ducks will increase should construction move out of these time and space 
windows. 

 

Slides Shown at The End of the Talk 
Hereôs a slide of banding using mist nets strung across the river. Birds are fitted with individually 
identified colour bands as well as the USFWS metal bands. 
 
This is a picture of the pair in May and June. The female will be concentrating on feeding while 
the male follows along. You can see the kind of stream they need; rocky substrate and clear 
waters. When they fly theyôre like missiles; very fast and very low to the water. They can fly 60 
km/hr and have taken out the nets when more than two hit it. 
 
This picture shows the abandoned rail line adjacent to the McLeod River. The line has to be 
reconstructed. The original rail line was a tremendous amount of work for the early railroaders; 
they were constantly realigning it because of water overflow problems. They actually had to 
create new channels for the river in some places. These are high elevation, low gradient 
streams which is very specific habitat for the ducks. None of these streams are fed by glaciers. 
 
This is a picture of the crew releasing broods in August. Here we caught 8 young and one hen 
(the average clutch size is 6.5 eggs). The earliest weôve observed a brood in summer is July 19. 
They have only a short time to mature and fly to the coast for winter. 
 
This is Whitehorse Creek and it will not be touched by mining. It will serve as a control. 
 
 

Question and Answer 
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Q:  You did a lot of detailed work. Could you go to another area, letôs say south of there, and 
predict good harlequin habitat and differential usage of the stream? Could you do that without 
doing this detailed work or are habitat evaluation abilities to that level? 

A:  Weôre doing the population inventory (as well as spatial and temporal distribution) right now 
and we want to know everything we possibly can so weôll have some reasonable chance to 
reduce the impacts on these birds. I think we could grossly predict what streams are going to 
be suitable for harlequins or not. You could throw out streams with beaver dams on them 
because theyôre just too stable, they donôt have this characteristic (pool and riffle) at all. 
 The timing is variable. Weôre about two weeks behind Kananaskis Country in terms of 
nesting. You can get a handle on this if you have a couple of good studies going. The habitat 
studies that fisheries have done in the Cheviot area, indicated that early in the spring, pairs of 
harlequin ducks were found in streams with Reach 1 characteristics while in late summer, 
females with broods were found in streams with Reach 3 characteristics. The portion of the 
McLeod River classified as Reach 3 was described as: the water channel is largely unconfined 
with numerous bars. It is occasionally braided and unstable in the upper reach but rarely 
confined in the lower section of the reach. Bedrock outcrops occur occasionally in the lower 
segment of Reach 3. The average gradient of the reach was 1.16%. The dominant habitat type 
was riffle (71%) bordered by overhanging vegetation; 14.4% of the reach was substantially 
altered by boulder gardens and cascade.  Cobble (49%) and bedrock (20%) were the most 
frequent substrate type. 
 

Q:  Is this proposed railway electric? What are they looking at hauling, what grade, what 
tonnage? 

A:  Itôll be diesel. Itôll be one train a day and theyôll be unit trains. Speed will be very slow 
because of the grades. 
 

 

 

Q:  Youôve described the biology. What have you done to relate the potential impacts of the 
road and railroad to places like Kananaskis where they have these things? Youôve come up with 
work windows but I couldnôt see why you put work windows there. Do they avoid construction? 

A:  Thereôs a justification on the last slide as to why we put the windows where we did. That 
kind of detail isnôt normally done at the permitting stage.  Itôs normally done at the licensing 
stage after the permit has been issued but we went ahead and developed that because the first 
thing, if the mine is approved, is the road and rail construction.  We wanted to put this 
information into a form that could be put into the contracts for the bids for the road and railway. 
 

Q:  How do you think the construction of the lakes will affect the ducks? I know some of the 
creeks arenôt going to be creeks during construction so that will have an effect on the birds? 

A:  Yes, Iôm sure there will be a reduction in breeding potential for the whole system. Some 
creeks will be filled in with waste rock. Thatôs why weôre going to do telemetry this summer to 
find out the significance of the upper tributaries. We still donôt have an idea where they are 
nesting other than they are using the upper tributaries. 
 The lakes are not a replacement for stream habitat. They probably will be able to 
negotiate the lakes as long as itôs a flow through. The McLeod itself will have a pit which will be 
replaced by a lake but there wonôt be any change in gradients.  
 

Q:  So thereôs actually not going to be any mitigation out on the streams for harlequin ducks? 

A:  No, thatôs not true. There will be studies later on looking at habitat and reclamation. Some of 
the streams will have a settling pond on it for a number of years. There is potential to reclaim 
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that for harlequin habitat. The mitigation for mining will involve reclamation and trying to 
minimize the destruction of even small portions of the streams during the mining process. 
 

Q:  What strikes me here is there are critical times and places to avoid construction activity. 
That could be generalized to other species, other issues and other places. In Glacier Park there 
needs to be some slope stabilization done in an area adjacent to a place used by mountain 
goats heavily but only in the winter and early spring. The issue is to try to move the construction 
away from the critical times. 

A:  To try to get a hold of the construction activities is the first thing weôll have to do for 
harlequins. Itôs real critical to get in there now and reduce the impact of this phase. 
 

Q:  In a general sense, based on habitat requirements youôve found for harlequin ducks, would 
you say low productivity, high turbid systems are not good habitat for them? 

A:  Yes.  They need water clarity as one of the most important characteristics. As well, they 
need good distribution of food. There has been a lot of invertebrate work done for the impact 
assessment which will be reviewed as to its relevance to harlequins. 
 

Q:  Have you looked at any areas where railroads are adjacent to harlequin habitat? 

A:  Iôve been talking to Cyndi Smith whoôs working in the Bow Valley. She has observed birds 
using portions of the Bow River which receives heavy train traffic. There will be one train a day 
when Cheviot is in operation which is very low use compared to the Bow Valley. Our concern 
was not so much with the operation of the trains as with the construction phases. These birds 
are really sensitive to in stream disturbance. 
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