Project Title: Eyes on Hayden: Wildlife Data Collection utilizing Canon Robotic Cameras 

Principal Investigators: Glenn Plumb, Ben Dorsey, YCR, Wildlife Resource Team

Purpose and Need for the Project

In Eyes on Hayden, we will set up Canon network cameras to create a window into Yellowstone’s central valleys to capture data on predator and prey behavior.  These data will be sent to the YCR in Mammoth for interpretation, storage, and/or distribution to the internet.  Canon remote video imaging technologies will provide invaluable data for understanding several key ecological relationships, including:

Pelican Site (Wolf/Bison)

Bison and elk represent entirely different prey to wolves: elk are relatively small and typically run from approaching wolves, bison are large and typically stand their ground.  Wolf tactics therefore vary depending on which ungulate wolves are trying to kill.  Few studies have examined this variation in hunting strategy in the same location.  Also, most elk migrate out of Pelican Valley in winter leaving only the bison.  The incentive for wolves to make a bison kill dramatically increases and their tactics and effort may change.  Behavior of bison may also change when wolves are present versus when they are absent (wolves sometimes leave the valley).  Will the behavior of wolves and bison change when the elk return to calve in the spring?  Behavioral questions such at these are notoriously hard to gather data on because ideally the researchers need to observe the animals throughout the year; something that is currently not possible as all observation done so far is by human observers in the field.  We propose to install camera equipment that can “watch” the valley throughout the year documenting these subtle behavioral changes as wolves, elk, and bison interact.  

Hayden Site (Bison)

The spatial dynamics of the central Yellowstone bison herd are complex and operate at several spatial and temporal scales.  Historically, the population occupied the Pelican and Hayden grassland-sagebrush valleys of central Yellowstone and was essentially sedentary, living within these valleys year-round.  As the population recovered from near extirpation, per capita resources within these valleys became limited, forcing the population to expand its range westward, down the natural elevational gradient presented by the Nez Perce drainage.  This range expansion, reestablished what appears to be traditional migratory behaviors that existed prior to the severe human exploitation that occurred in the second half of the 19th century.  

The timing and extent of the annual seasonal migrations is quite variable from year to year and is believed to be driven by a combination of population size and annual variation in climate.  Climate affects plant productivity in the central Yellowstone valleys during the growing season and snow-pack dynamics during the winter period.  Understanding these interactions is important to sound management of the bison population, as it is these mechanisms that influence the propensity for animals to cross the western boundary of the Park into the Hebgen Lake Basin where they are subjected to highly political and controversial control actions to protect livestock from the potential of Brucellosis transmission. By setting up a robotic video camera at a migration bottle-neck located near the Mary mountain cabin we will be able to correlate the bison movement patterns with environmental conditions and be able to determine possible inoculation procedures.

Project Description

The Eyes on Hayden component of the Windows into Wonderland Project funded by Canon USA Inc. proposes installation of a series of microwave and UHF radio links to deliver live, controllable TV quality video and audio from Mary Mountain and Pelican Valley to the Yellowstone Center for Resources (YCR) via repeaters located at Bunsen Peak and Mt. Washburn. Diagram 1.0 gives a basic schematic of the system. 


Through the use of robotic video imaging technologies, we can create data sets that far exceed the amount and quality of information that can be collected by direct human observation and thus describe the predator-prey dynamics of Hayden and Pelican Valleys with unprecedented quantitative power. We will use software developed by SeeMore Wildlife Inc. (SWS) that allows Canon robotic video cameras to systematically collect still images and video of events occurring on the landscape.  By combining automated video sampling with image recognition capabilities of the software we plan to capture significant wildlife events on the landscape with only limited on-site human operations. 

Creation of a real-time microwave video feed to YCR

During the fall of 2003 we plan to contract with SeeMore Wildlife Systems Inc. (SWS) to set up two real-time microwave video feeds to the YCR.  SWS has developed a complete turnkey system for remote wildlife monitoring, including custom software and audio/video knowledge.  YPF/YCR will contract with SWS to set up cameras, establish communication to a receive site, and maintain a working system.  Canon network cameras will be installed during the fall of 2003.  We will conduct a pilot project to test the technology and research techniques during the 2003 fall and winter.  Live data are expected to be on-line during the 2003-2004 winter season.

SWS will be bound by contract to: 

1.  Construct a system consisting of equipment, programming, and bandwidth sufficient to create a live, full bandwidth video signal from one camera location at a time during year-round conditions.  The camera will be remotely controllable using software and hardware created and installed by SWS.  The portion of the System located at Mary Mtn. and at Pelican Valley shall be powered by wind generators and/or solar panels with sufficient battery reserve to power the system for at least ten (10) hours of continuous use during any period of no power generation.  

2.  SWS will provide the necessary equipment to construct the System with the exception of the receive workstation and video storage, analysis, and deployment to intranet or internet.  All transmission equipment provided by SWS will meet federal frequency requirements.  All batteries will be non-hazmat and non-spillable.  The imaging and repeater sites will be fully weather and animal proof.  

Site Details

Camera Site (Mary Mountain)

The camera at Mary Mountain will be attached to a tree overlooking a bottle neck in the annual bison migration trail.  At Mary Mountain we plan to have the following equipment to collect real-time video.

1. A Canon NU700 camera attached to a tree using a deer hunting tree stand type attachment that will not damage the tree.  The attachment will consist of two cables covered by standard garden hose around the tree to provide support for the camera.  The camera site is subject to relocation and is designed to be temporary.  If the camera is in one location for more that one growing season the cables will be adjusted on the tree to allow for proper growth.

2. On the ground at the camera tree will also be a wildlife/weather proof battery box. All batteries will be non-hazmat non-spillable.  The 12”x24”x24” battery box will be constructed out of 16 gauge steel with a bolt on lid.

3. From the camera to a point 725’ up the ridge (see map #2) where line of sight with mount Washburn has been verified will be a natural colored connecting cable providing power and communications with the camera.  The cable will lie on the ground and be covered with a metal mesh/rubber hose to prevent wildlife from chewing the hose and internal cables.

4. On the ridge (see map #2) will be a temporary tower 30’ tall (photo #3) that will support: a mesh microwave antenna (3’ diameter, see photo #1), wind and solar power generators, and an equipment box.  The surrounding forest canopy is at an average estimated height of 45’.  The tower will be adequately guyed off and the base will be buried in the ground and anchored with rebar steaks.  The anchors and guys for the tower will be totally removable.  Some limbs will need to be trimmed to prevent damage to the wind generator.  The tower and its components will be painted natural colors to blend in with the trees in that area.  The tower is located over 400‘ away from the nearest hiking trail. 

Camera Site2 (Pelican Valley)

The camera at Pelican Valley will be attached to a tree overlooking the northern end of the valley see map #4 for location of equipment and visibility.  This strategic location is used by our biologists to conduct winter Wolf–Bison predation data.  Last year biologists camped in a snow cave atop the knoll to collect predation data that would be collected by the Canon video cameras this year.  We plan to compare the two data collection methods this winter, by having both operational for the 2003 winter.  Due to the spring bear closure we will collect data in the spring of 2004 that would be otherwise unattainable.  The equipment to be placed on the knoll will be almost identical to the Mary Mountain site except for the tower. 

1. A Canon NU700 video camera will be mounted to a tree shown in photo #16.  The tree killed from a recent fire will be limbed to prevent destruction of the equipment below.  

2. On the ground at the camera tree will also be a wildlife/weather proof battery box. All batteries will be non-hazmat non-spillable.  The 12”x24”x24” battery box will be constructed out of 16 gauge steel with a bolt on lid.

3. From the camera to a point 300’ up the ridge (see map #4) where visibility with mount Washburn has been verified will be a connecting cable running along the ground to provide power and communications with the camera.  The cable will be covered with a metal mesh/rubber hose to prevent wildlife from chewing the hose and internal cables. 
4. On the ridge at a point with LOS to mount Washburn will be a temporary pole 15’ tall that will support an mesh microwave antenna (3’ diameter, see photo #1), wind generator, and an equipment box.  The pole (2” dia.) will be adequately guyed off and the base will be buried in the ground and anchored with rebar steaks.  The anchors and guys for the tower will be totally removable.  The solar panels will be attached to the ground at a location that remains relatively free of snow.  They will be approximately 3-4’ off the ground on supports.  A natural fence will be made from surrounding deadfall to create a natural barrier around the solar panels.  The tower and all components will be painted natural colors to blend in with the trees in that area.  See map #5 for location of the pole.

Repeater Site (Mount Washburn)

At mount Washburn their will be a total of 6 pieces of equipment necessary for relay of data from the Mary Mountain or Pelican valley imaging sites to Bunsen Peak . A site visit has been conducted and permission has been received from telecommunications (Vern Nye) to install the necessary equipment.  Space on the Washburn lookout and sufficient power supply has been allocated.

1. A total of three microwave antennas (photo #1) will be attached to the outside of the Washburn fire lookout.  The microwave antennas will relay real-time NTSC quality video and audio to Bunsen peak.  The antennas will point to: Bunsen peak, Mary Mountain, and Pelican Valley.  Due to the nature of microwave data transmission three antennas are required.  Other methods of data transfer would not return the quality or speed of microwave.  

2. Two UHF antennas will be attached to the outside of the Washburn fire lookout. The UHF antennas will relay data to control the cameras (pan, tilt, zoom, and record data) and the other hardware at the image sites. 

3. An equipment box to relay the signal from the receive antennas to the transmit antennas will be placed inside an equipment room, space and permission has been allocated by telecommunications.

Repeater Site (Bunsen Peak)

At Bunsen Peak their will be a total of 4 pieces of equipment necessary for delivery of data from the Mount Washburn. A site visit has been conducted and permission has been received from telecommunications (Vern Nye) to install the necessary equipment. Space on a tower and sufficient power supply has been allocated. We will provide and install additional guy wires to the Bunsen peak tower to compensate the additional weight and our need for the tower to withstand wind loading in winter weather conditions.

Receive site (YCR/Telecom trailer) 

The destination for real-time video and control of the cameras will be in an upstairs office in the YCR. The antennas and supporting structures to receive the signal will be attached to the telecommunications tower then run via existing unused fiber optic cables into the YCR. We have received permission to mount an 18’ galvanized pole and the antennas (photo #5, omni-directional antenna) to the telecommunications trailer.

Once the signal is inside the YCR it will be split as an analog signal into three video feeds. The feeds will be routed to: a TV for basic viewing, a NPS computer for distribution via Intranet, a non NPS computer for distribution to the Internet. The data received will be archived on the NPS intranet. The archived data will be distributed to park biologists via a data driven intranet website for interpretation and classification of the video and still images. The data driven website will allow YCR to begin quantifying the wildlife interactions captured on video.
Interdivisional Collaboration

The YCR, Glenn Plumb and Ben Dorsey have been working closely with Interpretation (Tom Cawley), Computer Support Services (Carol Koepcke), Telecommunications (Vern Nye), and Safety (Edith Peterson) to establish a plan that will work with existing infrastructure and comply with the parks mandates.  Our current plan of action has evolved from consulting the specialists in each division.  Interpretation, Computer Support, Telecommunications, and Safety support the specific details of our plan.  We are consciously molding the project to develop innovative wildlife research while staying within park regulations.  The result will be the collection of critical management information that would be otherwise unattainable.
Budget:

For the Eyes on Hayden component of the Canon grant $225,000.00 has been allocated for FY2003-04.  Canon is continuing to support this project and treats their partnerships with long term interests in mind.

YPF Budget 

Total 




225,000
SWS contract



100,000

YCR Technician’s Salary


36,000

EOH Computer



5,000

EOH Software/Misc.


5,000

Roving Eyes



7,000

Grizzly Bear – Human Use (GPS 
20,000

Collars, data collection & analysis)

 Interior Bison Migration (GPS

40,000


Collars, data collection & analysis)

Unallocated funds (unexpected costs)
12,000

Schedule:
Project Start:

September 29, 2003

October

· Setup equipment in Hayden and Pelican Valleys

· Develop Intranet site for data interpretation

November – May 2004

· collect data at Hayden and Pelican Valleys

June 2004 (Phase 2 – Contingent on Canon Funding)

· Refine data sampling design

· Prepare for phase two of Eyes on Hayden project

· Develop Internet site

· Develop spatial interpolation procedures

· Maintain and repair existing equipment as needed 
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