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Executive Summary  
 

On February 17, 2011 a remote camera meeting was hosted in Calgary, Alberta by Parks Canada 
and the Miistakis Institute.  Participants included researchers who use remote cameras for research 
and monitoring purposes, and included representatives from provincial and federal government 
agencies, academia, and non-governmental organizations.  A total of 37 people attended the day-
long meeting. 

The impetus for organizing the meeting was we realized that many of us had been using remote 
cameras for some time to try out the technology, but there hadn’t been much information sharing. 
The organizing committee thought it would be timely to bring people from the region together to 
share what we’ve learned – our challenges and successes – and try to stimulate more scientifically 
defensible/rigorous use  of remote cameras for research and monitoring. 

The purpose of the meeting was to discuss topics related to utilizing remote cameras for monitoring 
wildlife and humans in natural settings. Specific questions and topics addressed included: 

1) For what monitoring/research purposes are people using cameras? 
2) What are the data collection challenges associated with using remote cameras and what 
are some recommendations to address these challenges? 
3) What advances have been made in image recognition and data management software?  
How can databases be best structured? 
4) What are the legal aspects associated with using remote cameras that take images of 
humans in natural environments (specifically on public lands)?  
5) What are the statistical limitations and challenges associated with using data derived from 
remote cameras? What study design(s) should be used? 
6) Establishing protocols – can we use cameras as a long-term monitoring protocol?  
 

The meeting included many productive discussions on the outlined questions and topics.  
Additionally, further questions were raised which provide potential fodder for future research and 
a future remote camera meeting.  Some of these questions include: 

• How to treat missing data from camera theft or failure and what are the implications for 
detectability; 

• How to deal with human use data that is extraneous; 

• How to best design camera projects in light of research questions; 

• How to design camera traps for target vs. multiple species; and 

• How to design camera projects to provide useful information for land managers. 
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Background 
 
Organized by Parks Canada and the Miistakis Institute, the purpose of this meeting was to discuss 
topics related to utilizing remote cameras for researching and monitoring wildlife and humans in 
natural settings and how to analyze the obtained data.  Sessions included: data collection challenges 
and recommendations; study design and statistical analysis; legalities of remote camera use; and 
image recognition software and database structure for managing images.  Invitees included 
regional researchers and biologists who have specific experience using cameras for research and 
monitoring. The full-day meeting took place on Thursday, February 17, 2011 in Calgary, 
Alberta. The organizing committee consisted of: 
 

• Barb Johnston, Parks Canada, barb.johnston@pc.gc.ca 
 

• Cyndi Smith, Parks Canada, cyndi.smith@pc.gc.ca 
 

• Danah Duke, Miistakis Institute, danah@rockies.ca 
 

• Rachelle Haddock, Miistakis Institute, rachelle@rockies.ca
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Presentations 
 

Data Collection Challenges and Recommendations for Addressing Challenges 
Speaker/Facilitator: Dr. Tony Clevenger  

 

Presentation Overview- the history of remote cameras in wildlife research 

The first generation of remote cameras or the “the stone wheel” were line triggered and designed 
by a group from the University of California at Berkley.  These setups incorporated coat hangers 
with dangling chicken wings as bait.  These cameras captured images of martins and fishers in the 
southern Sierras.   

In the mid-1990s the TrailMaster, or 2nd generation of remote camera, was developed.  These 
cameras utilized dual sensors, with passive infrared sensors on top and active infrared on bottom. 
Problems included rolls of film with nothing on them, and the images weren’t cheap to process.  

Today we are in the 3rd generation of remote cameras.  There are many manufacturers marketing 
remote cameras to hunters.  These cameras are digital and state of the art.  They are becoming less 
expensive every year.  

Questions and Comments 
 

Q. What are types of remote cameras are people using?  

• Several models available including Cuddeback, Reconyx, Cam-Tracker, TrailMaster, but 
everyone in attendance is using Reconyx.  

• Panthera designed a camera similar to the Cuddeback in India for $175.  Will be standard 
for tiger world.  Fast, not many problems. Infrared option and cheap.   Not currently 
available to people not working with Panthera. 

 

Q. Is anyone still using TrailMaster cameras?  
 
Q. Are there any cameras that take color pictures at night? 

• It appears that at night black and white are the only options.   
 
Comments 
 

• There are not a lot of comparisons between cameras in the literature.  It appears as if all 
cameras are the same, but is this true? 

• Manufactures don’t list camera speed or angle, we take this into account by happenstance 
but a standard would be good.  Kimo-even lots of variation within a manufacturer. 

• Tony-we are not baiting our traps, but rather capturing images of animals as they are 
passing through a structure.  We need fast cameras, and Reconyx are very fast.  However as 
they are adding more gadgets they are actually getting slower. 

• Mark-there are similar biases with GPS collars.  Seems like there is a good opportunity for a 
study to test biases (e.g., capture probabilities) between different cameras.   

 



Remote Camera Meeting Proceedings Report  

  

6

Animal related challenges 

Certain animals have greater flash avoidance.  The participants cited evidence of avoidance 
especially with canids and some felids (coyotes, wolves, and bobcat).  Even when utilizing covert 
flash systems some animals appeared to notice and avoid the camera traps.  Some researchers have 
observed avoidance type behaviors with ungulates as well.  
 
Comments 

• Simon-might be beneficial to use perpendicular setup to prevent the flash from firing into 
the target animal’s face.   

• Karsten- we have individual differences from one wolf pack to the next.  It appears that 
certain packs are more skittish around camera traps compared to other packs.   

• One observation is that animal movement and speed can play a role in detection.  Mark cited 
evidence of a study in Bhutan, where his traps detected smaller animals like forest fowl and 
squirrel at low numbers despite their high estimated populations.   

• Heavy fur may interfere with camera detection.  For example one person offered that the 
insulating coats of lynx in the winter might not provide enough heat differential to trigger 
infrared camera.  In a particular case a researcher observed lynx tracks in the snow, but 
trail cameras did not capture this individual. 

 
Questions 
 
Q. Are people using gloves for scent avoidance around camera traps?   

• We have wiped down the cams using alcohol, but it doesn’t seem to make a difference.    
 
Camera related challenges 

• Moisture can damage camera setups in tropical climates 

• Snow can block the camera lens resulting in a loss of captures.  This is cited as a major 
problem for some of the research in alpine environments 

• Batteries drain quickly in low temperatures 
 

Data collection and transfer 
There appears to be a number of methods that researchers are using to retrieve images.  Some are 
switching out cards directly, while others are uploading data via PDA and other devices like 
netbooks, smartphones, and wireless/Bluetooth devices.  
 
Comment:  

• One researcher is using the Epson 4000.  It has a screen so you can see images in the field.  
Professional photographers use these devices to download images.  The device costs around 
$400 to $500.   

 
Questions: 
 

Q. How are people checking cams? 

• We pull the card out and put into a basic digital camera to see if there are pictures on the 
card.  This seems to work well for us.   

• Kimo uses a PDA to check set ups.   
 

Q. Is anyone using netbooks or smartphones?   
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• Jason-using a netbook, some using laptops, but mention having problems seeing the screen 
on sunny days.   

 

Q.  Is anyone using satellite uploads?   

• One person mentioned a guy in MT using a camera trap that sends notification to his home 
computer when an animal hits the trap. Trade off with costs; more sophisticated 
downloading means fewer cameras and smaller sample size. 

 
Operational Issues and Concerns 

• Battery insulation is a good way to mitigate battery drain in cold temperatures. 

• Vandalism is a major issue is some areas.  Many people are using security boxes, cables, and 
camo to mitigate loss from vandalism.  Others mentioned purchasing insurance to help 
cover equipment costs as a result of theft or vandalism. 

• Some are also using camo tape around their cameras.  This is an easy and low cost option 
for making the cameras blend into the environment.   

• Locks seem to stand out, making cameras noticeable to people and animals alike.  

• Cyndi- we write up a one page description per camera set up that describes all the camera 
details including what angle to use, where it was mounted, etc.  This really helps when 
people are trying to find cameras to retrieve images.   

• Others are using GPS devices to locate camera trap arrays, but backup in some other form 
should be considered so not to lose a trap in the event of device failure. 

 

Other topics 
 

Questions 
 

Q. How do we know when a camera has failed?   

• A solution could be to put the camera in time-lapse mode for one or two pictures per day as 
well as motion / heat detection. 

 
Q. How many failures do people typically get? 

• Some say failures are very rare.   

• One common problem is failing to remember to push the on button.  Many have gone 
through the trouble of spending time getting to a remote location to only find months later 
that the camera was never turned on.   

• Reconyx are pretty tough; however we have given up on the rechargeable AA batteries and 
have found that lithium batteries hold up very well.  We are getting thousands of pictures 
per set on the lithium batteries. 

• Another researcher: of our ten camera traps we have had 10- 15% percent malfunction.   

• Karsten-we have a rate of about 10% failure and most is due to operator error.  We are 
placing the camera traps in late June and not returning until October.  Some of the failures 
are due to bears and bad cards.   

• Mark- in our study in Bhutan elephants have damaged around 10 camera traps. Elephant 
dung around the traps helps deter them though.  Also when the king comes we have to shut 
down cams.   
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Q. Anyone using solar panels?  

• One tried in a Yellowstone study, but had to tilt the array to such an angle because of snow 
accumulation that there wasn’t sun to power the camera. 

 
Q. Is the problem with rechargeable batteries, battery life or detection?  

• Some say that rechargeable batteries are fine in more accessible areas, while the lithium 
seem better for backcountry where traps are checked infrequently.  Some also commented 
that the newer Reconyx models allow for the user to switch between batteries.  

• Rechargeable C cells seem to work well, but ensure there is an initial trigger soon after 
installation because the battery drains quickly if cam sits for a day or two without capture. 
The charger makes a difference.  Make sure to get a good charger (John P suggested the 
negative delta V charger); it is helping us make it through cold snaps.  Surprised to hear 
people are having trouble. 

 
Q. How are people insulating batteries?  

• Some are burying the batteries in the ground and running a cable up to the camera.  Seems 
to be helping during the cold snaps.  

 
Q. What are people doing when they need to place a trap and there are not trees to mount them on? 

• We are hammering steel rebar into the ground – Reconyx makes an attachment.  Other 
mentioned using posts, rocks, or anything else that you can find.  

•  Another researcher created a welded mount similar to a tripod and strengthened the base 
with rocks.  This is the setup that they use in high alpine environments (Banff). 

 
Q. Back to security - are most people locking their setups? 

• We have only had one stolen in ten years; however we are in a park, which may be different 
than others on public lands.   

• John - Banff lost 6 out of 30 cameras during a 3-year period even with locks.  They just 
sawed off part of the corner of the camera (older-style Reconyx) to get around the locks.  

• Simon suggested putting up a notice about needing an access code; this might deter 
someone from stealing the setup.   

• In another study area people seem to have issues with cameras in wilderness areas.  The 
researcher tries to hide the cameras to avoid conflict or vandalism.  

• Tyler – had 40 cameras up when hunting season started, and lost 7 (they were all locked) 
More thefts during hunting season. 

• Danah – for ethics committee approval we had to use signs letting people know about the 
cameras at trailhead. People didn’t like it.   

• Rachelle – the longer the cameras are up, the better chance they will get taken.  

• Jasper – Have had 1 camera stolen out of 30.   
 

Q. What do people do when they lose a camera?  

• Drop the site  

• Some resample the site  

• Put up a replacement as soon as possible. 

• Kimo- during hunting season he climbs a tree and places the cameras as high as he can.   

• Missing data can cause a big problem for analysis – canned programs like PRESENCE don’t 
have a way to deal with it. 
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Comments 

• Cameras seem to fail at negative 30.  We don’t have any images, but does this mean that the 
cameras are failing, or are the animals just not moving?   

• Suggestion: use time lapse in conjunction with motion with Reconyx cameras 

• Everyone saying they use lithium batteries in colder temperatures and seem to get good 
results. 

 
 

Image Recognition Software and Database Structure & Management 
Speaker/Facilitators: Kimo Rogala, Ryan MacVeigh  

 

Presentation Overview 
Kimo Rogala began using remote cameras during his thesis work.  Now he manages upwards of 600 
thousand images. Originally we managed our photo data manually, then moved to Excel and 
eventually to our own MS Access developed program.  Recently we have begun to use the newly 
upgraded Reconyx MapView program. 
 
Factors important in choosing data management program 

• Program reliability 

• Speed of classification  

• Modification of categories (since needs change over time) 

• Data linked and independent of photos 

• Data output 

• Inter-departmental/organizational functionality 
 
MS Access Image Classification 

We began by using an MS Access based image classification system.  In this program data is linked 
to a photo.  You have many different output options, including graphs, reports, etc.  While using this 
program we encountered several bugs, and eventually lost our programmer.  Additionally, when we 
needed to manipulate fields we were required to have our programmer make the changes.  This 
past year Reconyx upgraded their software tool, MapView.  Set up data is limited however, and you 
can’t link UMT data or site descriptions.  Speed of classification is better than our old Access 
program.  You can view images as thumbnails or larger views.  This greatly speeds up viewing.  
Goes into own db linked to photos.  We export to CSV then import to Access database.  There are a 
few things you do need to do before an export though. 

• Data linked to a particular photo, but database separate from photo file - Basically the 
database part is stand-alone and not tied to the photos, so you can access it without opening 
and looking at photos first. 

 

Reconyx MapView Program 

• Not a lot of data that you can link to photo (UTM, site description not permitted) 

• Can change options 

• Classification speed is fast.  Access program slows when the number of photos increased 
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• Has nice thumbnail view function 

• Export data as .CSV and import into ACCESS 

 

 

Camera Base 
This is another free database too.  The options for data output and for statistics packages like the 
occupancy program are good.  This program also has a whole list of reports and queries.  

• Camera Base program by Mathias Tolber 

• Usual features for site set up 

• Nice options for data output 

• Available on line for free 

 

Data 

One thing we all need to do is really define our categories and fields.  Mistakes have been made over 
the years about how to address ambiguous situations.  For example, when we are tagging an image 
what constitutes a hiker versus a runner, etc.?  We should have a system so that classification and 
words mean the same thing across the board.  It is also very important to choose a data format that 
best fits your needed output.  Better to have foresight so you don’t have to tinker after the fact.   
 

Questions and Comments 
 

Q. Are people cleaning images before processing them?   

• Yes.  Doing cleanup before importing into a program.  

•  Mark - Is cleaning consistent?  This can make a difference.  Might teach us something to 
have these images.  Are the images at least documented?   

• Tony - We have a checkbox for small animals that are not included in our study so we can go 
back if needed.   

• Karsten - I think standardization is not being utilized.   

• Tao is starting to create a database so we can have a standard across national parks.  This 
database will be for storing data after is the images are classified.   

 
Comments 

• Access is cumbersome; the speed of MapView is much easier.  Multiple users issue, more 
usable if you could export data to Excel.   

• Kimo created template so we can re-enter and get around the multiple users issue.   

•  We should use the same rules between classifiers, and define scenarios. 

• Mark-Worried that if we dump images we rule out our ability to ask questions.   

• Mark - Are there some species we should toss?  Hard to know the answer if our questions 
change.   

• Clean images before processing the images to get rid of false images, but keep all the 

triggered wildlife images 

• Taking the images out of order can affect program function 
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• What are the implications of cleaning the data? What if there is no consistency in what gets 

removed? 

• Keeping non-target data (squirrels, hares, etc.) could teach us something about detection 

probability 

• Tony keeps all original data and has a list of incidental observations 

• Tao is working on a database to store the data after it has been classified. 

• WLNP – we have been deleting elk photos because we use aerial surveys for population 

monitoring : 

-But this rules out answering questions related to occupancy of elk to carnivores or 

other ungulates.  We will be keeping all wildlife images in the future. 

-This question highlights the need to identify the question 

-Are these species that we should not survey with cameras? 

• Is it technically impossible to keep all data somewhere? 

-Jason – using the wolverine images to ask 5 x more questions not previously 

thought of with the images not related to wolverines. 

-They keep the data and images (on terabyte external hard drives) 

• What about using a website to engage the public to classify images (“adopt a camera”) 

-Could be quality control issues with this approach. 

 
Presentation 
Ryan MacVeigh speaks via Skype from New Zealand about a data recognition software program he 
developed as part of his thesis work while at the University of Calgary.  The program manages large 
datasets by evaluating each picture for actual animal or human captures.  Images that show noise 
from wind or other inadvertent captures are greatly reduced, so a researcher can spend more time 
evaluating images of value.  Ryan estimates that in a typical data set 50-90% of images are of 
captures without any value (without animal/human detection).  This tool automatically sorts these 
images into separate bins so that a researcher is left with more time for identifying and managing 
relevant data.  
 
Ryan does not currently have licensing on the product.  He is more than happy to share the use of 
his tool and only asks that people share their experiences so that he can improve the software. Ryan 
can be reached at ryan.macveigh@eagle.co.nz or by phone (ddi: +64 9 639 0632/ cell +64 21 928 
319).  
 
 

Benefits of Ryan’s program 

• Automate process of data recognition   
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• The tool is a way to minimize bad data 

• Reduced human data entry error 

• Minimizes the amount of time required for data mining 

• More time for analysis 
 
Questions and Comments 
 
Q. Do you have comparison data on your software tool versus a human process? 

• Only been able to use the Livingston data set and I found an average of 60 percent reduction 
in my inventory.  

 
Q. What is the false negative rate? 

• 40 % false negative rate.  These images go directly to a tab called blanks, where you can 
view for quality control purposes.   

 
 

Legalities of Remote Camera Use 
Facilitator: John Paczkowski /Speaker: Professor Chris Levy from U of Calgary 

 

• Chris is a law professor since 1965 with an ethics specialization 

• What is privacy and why should we be worried about it? 

-As people we have an interest in how information about us is being collected, safely stored, 

destroyed, and distributed.  Information about me belongs to me. Structure of privacy law: 

• Distinction can be drawn between health and non-health information 

• Non-health 

-Distinction between provincial and federal jurisdictions 

-National vs. provincial parks for instance 

• Public sector and private sector distinction 

-Parks Canada = federal public sector 

-Contractors fall under the sector of the organization for which they are working 

• We give primacy to the environment in which the work is being conducted 

• Public vs. private 

- FOIPPA = basic provincial public sector legislation 

-Federal legislation is more diffuse 

-Both have same underlying values and principles but different results 
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-Have both provincial and federal legislation in private sector 

-Some provinces have full or partial exemption from federal legislation 

-Alberta has partial exemption (some provincial, some federal) 

• General advice is to comply with the federal legislation as it’s more comprehensive 

• Personal Information Protection Act or PIPA (provincial - AB) and Personal Information 

Protection  and Electronic Documents Act or PIPEDA (federal) cover personal information 

in the private sector 

• There is also judge-made law. 

• Where do universities fit here? 

-Have a particular responsibility for ethics of research on human subjects: research 

ethics committees 

-Applies if you are capturing images of people as part of wildlife study 

-Researchers should probably apply to ethics committees as a form of insurance if there 

is a chance that you will capture human images in a wildlife study  

• Universities are concerned about this because money is tied to it 

-Each university has an MOU with federal bodies (NSERC, SSHRC, etc.) to ensure all 

research complies with the tri-council policy statement, irrespective of funding 

• Privacy commissioners – federal and provincial  

-Concerned with legislation and university ethics committees 

-This info includes personal information about people 

The kind of questions to consider when describing a protocol or submitting an ethics 

application include but are not limited to: 

-What is the purpose of the info collected? 

-How important is the issue? 

-How well designed is the protocol (methodology)? 

- What are you going to do with the data? Where will it be stored and how secure is it? How 

long will it be kept? How identifiable are the people? 

-What are the risks to people?  What might we learn from these images? 

- How can we mitigate the risks to people: consent, post warnings, etc.?  
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• Warnings are not consent but can make a big difference. They can legitimatize the collection 

of data in the absence of consent 

• What happens if we get data of someone committing a crime? 

-Enters into the Charter of Rights and Freedoms (section 8) 

-The Charter only applies to government, not to the private sector 

- Did you have a “reasonable expectation of privacy?”  If so, then the Charter has been 

violated (unreasonable search or seizure could mean evidence thrown out) 

 

Questions and Comments 

• Deleting is not deleting as they are still on your hard drive and could be recovered 

• What can federal researchers do to cover themselves?   

-Justice not helpful, as they have little experience 

-These cases have not been tested in courts in Canada 

- Use common sense 

• We have to be much more careful, or reasonable, with our use of human pictures 

• Area warnings are useful 

• Local law enforcement have no right to ask for images from remote cameras for wildlife 

studies as evidence because this information was not gathered for that purpose 

• There are no clear-cut answers; it is a risk balancing exercise. 

 

Analysis and Design 
Speakers/Facilitators: Tyler Muhly, Jason Fisher, Mark Hebblewhite 

 

Tyler Muhly – Count Data 

Tyler Muhly used remote cameras during his PhD research on human use of roads and trails to 

examine how humans influence predator-prey interactions (species co-occurrence). 

 Study design 

• Random deployment within SW Alberta 

• Nearest road or trail to a random point within elk and wolf MCP 
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• 40 cameras, April to November 2008 

• 7 cameras stolen in November 

• Recorded presence / absence and relative abundance (counts / trap day) 

Findings 

• Prey and humans cluster together 

• Predators cluster separately 

• Clusters are spatial, not temporal 

• More prey where there are more humans when he looked at the factors that contributed to 

the presence or absence of wildlife, with some habitat variables included. 

• Human count most important (> 32 people per day results in  more prey) 

-Next is proportion of forest cover 

-Next is predator count  

-Next is elevation 

• For predator presence (suggesting a threshold of human use) 

-Most important is prey count (> 6) 

-Next is human count (> 3 people per day, more predators) 

-Next is human again (>18 per day get fewer predators) 

• Prey are ok with higher levels of human use, but predators are not 

• The main assumption of this is equal detectability, where the detectability is equal at each 

camera site (cameras are the same, setup the same, over one season). 

Comments 

• Shows what we can do to look at community structure with images 

• For some questions (mark – recapture) you want to maximize detectability 

• For occupancy models (Rowcliff models) you must have randomly placed cameras 

• The answer seems to be to place cameras in locations that maximize detection 

• Occupancy models allow you to partition out differences in detectability  
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• Count data can be used to address community or biodiversity questions, but limited number 

of applications 

Jason Fisher- Occupancy Models 

Has been using camera traps in Alberta for 8 years.  Started using cameras with wolverines and 
now is using cameras on multiple species.  He wanted to know where wolverines were occurring in 
the foothills and northern Rockies of Alberta.  He faced challenges as wolverines are rare, and occur 
at very low densities.  Additionally, they are behaviorally very elusive.  The difficulty in finding 
wolverines made capture/recapture and marking studies much too costly and unfeasible.  He 
couldn’t measure abundance, but he could observe how they are distributed (e.g., they are more 
likely here and not there). By looking at occupancy he could correlate this with habitat and map the 
distribution. His first objective was to develop a reliable field technique for remotely detecting 
wolverines (hair snags and camera traps).  He started with active infrared cameras but had limited 
successes, so he switched to passive infrared cameras.   

Study Design 

• Double sampling approach on baits: remote cameras in conjunction with hair snares for 

DNA (because hair samples tend to undersample) 

• Sources of variation 

-Spatial distribution (foothills vs. mountains) 

-Detectability- false absences are a problem (not detecting the animal when it is there) 

• Probability of detection (P) varies a lot among species 

• P varies among survey periods, experimental designs and habitats 

• Camera trapping underestimates occupancy 

-Detectability differs among survey techniques 

-Species are increasingly difficult to detect as their abundance declines 

• The rarer a species is, the harder you have to work to find it 

• Surveys need to be independent 

-Animals need to be available for detection  

-Have to allow time for animals to be available 

-Used a one month survey period for the wolverines 

• Better to have fewer sites with longer surveys, than more sites with shorter surveys 

-Worse to miss a detection history 
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-Don’t want the sampling occasion to have an influence on variance of estimate – 

pick a sampling period to stabilize the variability.  There is a trade-off: using a 

longer sampling period will decrease variability, but you don’t want it so long that 

you can no longer meet the independence of surveys assumption. 

-Address issue of pseudo independence of sampling occasions 

-Having biological insight on animal behavior (movements) is critical for set up of 

camera traps and for the sampling design 

• Number one thing for camera trapping is to maximize probability of detection  

-Placement of cameras matters 

-Baits can improve detection.  For Jason’s wolverine study, baits made the difference 

in detection 

-Baits in winter, lures in summer  

-Carnivores attracted to baits, not so much for herbivores, but everything attracted 

to lures 

• How about using it for trends? 

-Could tell you that a species used to be here, but is not anymore 

-Could use multi-year occupancy models 

� Look at rates of immigration / emigration 

� Which sites have gained or lost an animal – change in distribution 

• Relative abundance 

-Trends over time 

-Can you incorporate detection probability into trend analysis? 

-Rates of expansion, increase and decrease in occupancy relate to trends in 

abundance determined through a double sampling approach 

-It is handy then to have independent information on abundance 

-But if the species is spreading out across the landscape then its abundance is 

probably also changing, but you simply don’t know the shape of that change. 

• Closure – it is important to identify time interval in occupancy models 

-You can use year, month, season, etc. 



Remote Camera Meeting Proceedings Report  

  

18

-Multi-“year” occupancy modeling –assumes closure within year (or season), e.g., no 

animals moving in/out or births/deaths 

-But you don’t need closure assumption if you change from ‘occupancy’ to ‘use’ 

• Patch occupancy models use detection histories 

-Detection probability – the prob. that the species will be detected given its 

availability for detection 

-Occupancy probability – probability that the site is occupied by a species within the 

survey season 

• Flexible in that they allow assumptions of how animals are found 

• Compared hair and cameras 

-P detection with cameras was better than with hair for wolverines 

-At best, cameras detected wolverines only 86% of the time; occupancy then 

estimated to 90% 

• How long should you leave cameras out? 

-Longer the better 

• Willmore mammals occupancy analysis 

-Moose most abundant animal detected but very variable by habitat type (.01 - .99) 

-Grizzly occupancy 0.56 detectability (.14 - .26)’ 

-Martin 0.26 occupancy 

-Wolves, most difficult to detect (.20 occupancy) 

 

Q. How did you determine cell size? 

• Divided the area to be sampled by the number of cameras  

• In occupancy modeling there really is no “cell” 

 

Q. But what is a cell? 

• You are sampling one point in space 
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• This gets at how close together can you put cameras and still have them independent 

� For Willmore study that distance was 7 km 

� At this distance it is unlikely that an animal could be detected in one survey 

interval at two sites 

Mark Hebblewhite- Mark-Recapture Models 

Mark worked on a collaborative project between the University of Montana and the Kingdom of 

Bhutan to measure snow leopard distribution. 

• Occupancy approach to measuring snow leopard distribution 

-Snow tracks 

-Non-invasive DNA 

-Study area along a 4x4 sampling grid on a stratified landscape 

-Want to link this to sampling abundance 

-Working with individually recognizable animals 

• Occupancy linked to a second way to estimate abundance (double sampling) 

• How large of an area are you sampling? 

-You need to know this to calculate density  

-Rule of thumb has been to buffer by half a home range of the animal (however this is 
known to be insufficient) 

• Again, variation in detection is a big problem 

• Can we use information from cameras to determine abundance? 

-Can keep track of survival and population growth rate  

• Can use camera traps to monitor disease 

• Combined scat and cameras 

-Cannot match individuals from scat to camera, but have independent estimates of 
abundance, unlike with individual recognition from photos 

• How can you combine occupancy data with recognition data to determine abundance? 

-Combined datasets 

-Following individual fates 

• What do you want to know? 
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-N and trends in N, particularly if you are going to manage a species based on 
population size / abundance 

� Easy if probability of detection =1 

� Need to adjust for detection probability if probability of detection < 0 

� Camera trapping – need to be able to identify individuals for capture mark-
recapture methods, ;if probability of detection < 0 need open population 
CMR models 

-Occupancy, if you are going to manage the landscape  

� Where it is (spatial distribution), not how many there are 

Questions and Comments 

Q. What is the power to detect trends? 
� People are just getting into this measure using occupancy. 
� Trend of what?  Population size or occupancy. 

 

Comments 

• If you want to manage a population through mortality, you need N. 

• If you want to manage a population through habitat modification you need occupancy. 

• Probability of detection informs abundance estimates 

-Every abundance estimate should include detectability.  

• Double sampling should be part of the design. 

• Occupancy gives a spatially explicit metric that you can map. 

• Abundance estimation requires individually identifiable animals that allow for mark-
recapture (Comment that iPhoto has the technology to identify people’s faces so clearly 
there must be the technology to identify a moose or deer.) 

 

Summary 
Facilitator: John Wilmshurst  

 
Further questions to answer? 

• Doug M. – Would like to hear people comment on value of occupancy vs. abundance?  
Compelling arguments, however he is not sure about how managers would feel about 
occupancy vs. abundance.   

• Brenda- personal opinion – We don’t really have the luxury to determine individuals, so 
can’t get abundance.  Occurrence is going tell us something we can use. 

• Mark-interested in learning this too, what is the priority?   

• Doug M. - landscape managers could use occupancy, and N (abundance) could be better for 
species status.   
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• Brenda-are people testing other species that can be visually recognized as individuals 
(Jason trying on grizzly, John bobcats).   

• Jason-look at Royle’s model for animals not individually recognized by unique traits, unlike 
Rowcliff’s model much more simple series of hierarchical assumptions, based on density 
and probability of point in space.   

• Cyndi-could we use rub trees as bait?  Brenda- good idea except last place to see a decline in 
a target species.   

• Karsten-a little of what Nate was talking about, using cameras as early detection for 
warning signs.  Anecdotally we see this, then get into more focused question. 

• Mark-there are big unknowns about designing camera setups for target vs. multi species.  
There seems to be a trade-off, high detectability for some, but low for others. 

• Jason can we design to the lowest common denominator, while still capturing things to get a 
bigger bang for our buck?   
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Appendix A: Workshop Attendees List 
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Appendix B: Workshop Agenda  
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Appendix C: Workshop Speaker/Facilitators Bios 
Facilitators/Presenters at Remote Camera Meeting – Feb. 17, 2011 

 
Tony Clevenger 

Tony’s research interests are broad and ecologically based, but have been weighted towards 
carnivore conservation and road ecology. Since 1986, he has published over 50 articles in peer-
reviewed scientific journals and has co-authored three books including, Road Ecology: Science and 

Solutions (Island Press, 2003). His journal publications range from seed dispersal of Mediterranean 
carnivores, assessing the performance of mitigation measures designed to reduce habitat 
fragmentation on the Trans-Canada Highway in Banff, and copulation of wild Eurasian brown bears. 
Tony served a member of the U.S. National Academy of Sciences Committee on Effects of Highways 

on Natural Communities and Ecosystems (2005). He is a graduate of the University of California, 
Berkeley, has a Master’s degree from the University of Tennessee, Knoxville and a Doctoral degree 
in Zoology from the University of León, Spain. Since 2002, he has worked at the Western 
Transportation Institute (WTI) at Montana State University. Tony lives in the hamlet of Harvie 
Heights, Alberta. 
 

 

Jason Fisher 
JASON T. FISHER (B.Sc.H., M.Sc., Ph.D.) is the Mammal Ecology Research Scientist with the 
Sustainable Ecosystems Unit of Alberta Innovates - Technology Futures (formerly Alberta Research 
Council). He has researched the effects of landscape structure and habitat alteration on wildlife – 
from forest harvest, forest fire, oil and gas activity, and agriculture – for over 15 years. Working 
across Canada but centered in Alberta, Jason has researched population and landscape ecology of a 
suite of mammals including squirrels, bats, wolverines and other mustelids, canids, 
felids, moose, and caribou, as well as sea otters, seals, and sea lions. Jason led a team that pioneered 
new camera- and DNA-based monitoring techniques for wolverines, the first study on that 
species in Alberta. Jason is currently working on developing new camera- and field-based methods 
for monitoring rare and elusive mammals, birds, and plants in alpine environments in partnership 
with the ABMI and Alberta Parks. He is also developing camera-based methods for monitoring and 
modelling white-tailed deer expansion in the northeast boreal forest. Recently, Jason was the 
Endangered Species Element lead for Government of Alberta’s Lower Athabasca Regional 
Plan, leading a team that developed species-habitat models and management scenarios for a range 
of species-at-risk. Jason also teaches senior undergrad classes at the University of Victoria, and is a 
member of The Canadian Society for Ecology and Evolution, The Society for Conservation 
Biology, The Wildlife Society, and the Ecological Society of America. 
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Mark Hebblewhite 

Mark has been an Assistant Professor in the Wildlife Biology Program in the University of Montana 
since 2006. Mark obtained his B.Sc. in Pure and Applied Ecology in 1995 from the University of 
Guelph. He completed his Masters in Wildlife Biology in 2000 at the University of Montana and his 
PhD in Ecology in 2006 in the Department of Biological Science at the University of Alberta. Mark 
was a Canon National Parks Science Scholar from 2003-2005, and was an NSERC post-doctoral 
fellow in the Department of Zoology at the University of British Columbia. Mark and his students 
have conducted research on large carnivores and their ungulate prey since 1994 across North 
America, Europe, and Asia, but has focused mostly on wolves, caribou and elk in the Canadian 
Rockies since 1995. 
 

 

Chris Levy 

Professor Levy started teaching law in England, coming to Canada in 1968 via the United States, and 
spending five years at the University of Saskatchewan. After two years at Windsor and one at 
Cardiff, Wales, he joined the Calgary Faculty in 1976. Professor Levy has always been interested 
academically in Criminal Law and Legal History; in the last 25 years he has concentrated more and 
more on the fields of Evidence, Procedure and Health Law. He is also involved in law reform 
activities and professional and public legal education.  
 

 

Ryan MacVeigh 

Ryan is a programmer by training but has a strong passion for remote sensing and GIS. He is 
currently working for Eagle Technologies (Esri New Zealand) in Auckland as a GIS and Imagery 
consultant. During his time in the MGIS program at the University of Calgary, Ryan has used his 
programming knowledge from his undergraduate to create a number of automated tools to aid the 
GIS researcher and analyst. One such project was in collaboration with Dr. Michael Quinn and the 
Miistakis Institute to digest the large datasets that are collected by remote cameras.  
As well as being the Esri distributor for New Zealand, Eagle Technologies is also the ITT Vis 
distributor for the region. Given his experience, Ryan has also taken on the role of ENVI expert 
within the company and continues to work closely with all types of remotely sensed imagery. 
 

Ryan will be presenting remotely from New Zealand.  He can be reached at:  
ddi: +64 9 639 0632|cell: +64 21 928 319| ryan.macveigh@eagle.co.nz 
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Tyler Muhly 

Tyler Muhly has a B.Sc. in Biology with Honours from Trent University, and a Master of 
Environmental Science and Ph.D. in Environmental Science from the University of Calgary. His 
Master’s thesis examined livestock depredation by wolves in southwest Alberta. He also worked on 
a bison ecology research project in Yellowstone National Park. His PhD work examined the 
influence of humans on large mammal food webs in southwest Alberta. Tyler’s work broadly 
addresses issues of ecosystem and wildlife management and conservation biology. He has 
published eight peer-reviewed publications in ecology and interdisciplinary journals and books 
(five as first author). Currently, Tyler is a Rare Animal Scientist and ecologist with Alberta 
Innovates-Technology Futures and the Alberta Biodiversity Monitoring Institute.  
 

 

John Paczkowski 

John has been involved in large carnivore research for the about 20 years. Currently, John is the 
Parks Ecologist for Alberta Tourism, Parks and Recreation. 
 

 

Kimo Rogala 

Kimo Rogala came to Canada (from Hawaii) to complete a Masters project that looked at the effects 
of human trail and road activity on wildlife distribution.  He currently works for Parks Canada 
documenting human activity in seven mountain National Parks including Banff, Jasper, Waterton 
Lakes, and Mt. Revelstoke.  Kimo, Kathy Rettie, and other team members within Parks use remote 
cameras (and other methodologies) to answer social science questions important to both resource 
conservation and visitor experience managers.  They seasonally have between 10 and 40 remote 
cameras in the field documenting primarily human (and some wildlife) activity. Their team has also 
created an image classification and data management program using Microsoft Access which has 
been used for several years by different divisions with Parks Canada in additional to other external 
organizations. 

 
 

John Wilmshurst 
John Wilmshurst is currently the Science Coordinator for Jasper National Park, a position he has 
held for two and a half years.  In this capacity he manages the research and monitoring program for 
the Jasper Field Unit.  Prior to this, John was working for the Parks Canada Service Centre in 
Winnipeg as a grassland ecologist, working on conservation and research in the prairie national 
parks, and at the national level in ecological monitoring.  He holds graduate degrees in zoology 
studying the foraging ecology of grazing herbivores and has research interests in population 
ecology, foraging behaviour, remote sensing and ecological monitoring. 
 
 
 


