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GUNNISON BASIN SAGE-GROUSE STRATEGIC COMMITTEE
REGULAR MEETING MINUTES
November 19, 2014

The November 19, 2014 Gunnison Basin Sage-grouse Strategic Committee meeting was conducted in the
Gunnison County Blackstocks Government Center, 2" floor meeting room, located at 221 N. Wisconsin #
D, Gunnison, Co. 81230

Committee Members Present:

Voting:

Ken Stahlnecker, Chairperson, National Park Service (NPS)

J Wenum, Vice-Chairperson, Colorado Division of Parks and Wildlife (CPW)
Sue Navy, High Country Conservation Advocates (HCCA)

Peter Caloger, Public At-Large

Matt Vasquez, United States Forest Service (USFS)

David Wiens, At-large Recreation Community

Linda Joseph, Saguache BOCC (by telephone)

Eric Ferchau, At Large, Development Community

Jonathan Houck, Gunnison County Board of County Commissioners (BOCC)
Russ Japuntich, Bureau of Land Management (BLM) Alternate

Susan Linner, USFWS

Non-voting:

Nathan Seward, Colorado Division of Parks & Wildlife (CPW) Alternate
John Toolen, US Fish and Wildlife Service (USFWS) Alternate

Elinor Laurie, Saguache County Alternate (by telephone)

Nicole Alt, USFWS Denver

Staff Members Present:
Jim Cochran, Gunnison County Wildlife Conservation Coordinator
Michelle Spain, Admin Assistant

Attending on phone:

Jenny Nehring, Poncha Pass Local Working Group
Diana Leiker, Tracy

Leigh Espy, BLM RMP EIS Project Manager

Others present as listed in text.

10:01:57 AM CALL TO ORDER: Chairman StahInecker called the November 19, 2014 meeting of the
Gunnison Basin Sage-grouse Strategic Committee to order at 10:00 A.M.

DETERMINATION OF QUORUM: Stahlnecker confirmed that a quorum was present.
PUBLIC NOTICE CONFIRMED: Stahlnecker verified that proper legal public notice had occurred.

AGENDA APPROVAL: No maodifications to the agenda were requested. The agenda was approved as
circulated.





10:03:00 AM APPROVAL of October 15, 2014 MEETING MINUTES: Moved by Navy and seconded
by Ferchau to accept the October 15, 2014 meeting minutes. Motion carried.

10:04:40 AM COMMITTEE MEMBER COMMENTS/ REPORTS

e Melisa Garcia was introduced.
e Sara Miller and Susie Parker were introduced.
e Brandon Diamond will be District Wildlife Manager for the Gunnison North West District.

10:06:57 AM GUNNISON SAGE-GROUSE ESA LISTING DECISION update on activities;

¢ Review commenced by Linner. Linner introduced the final critical habitat map. This decision was
made on the best scientific information that was available. The Gunnison Basin population has
remained stable over the last 19 years. The conservation measures in place were recognized by
this agency. A listing as “Threatened” provides more flexibility than Endangered. The Poncha
Pass area is not included in critical habitat. Conservation easements were reviewed in the County.
A listing as threatened is range wide. The critical habitat areas were discussed. Both rules will be
published on November 20, 2014 in the Federal Register and will be effective on December 22,
2014. The Gunnison County Regulations were discussed in a couple of places in the document.
Dolores, Montrose, Ouray, San Miguel Counties were also discussed in Factor D, the regulatory
mechanism section. Threats to the species were addressed in this document. The other counties
regulations were addressed in Factor A, conservation efforts. The next steps were then discussed.
4d Rule was discussed. They will be moving forward with the 4d Rule. Farm Bill Practices will be
looked at. The 4d Rule will cover private activities. Grazing, routine agricultural activities, certain
types of development, will be looked at. Ultimately a recovery planning process will be undertaken.
Linner recommend review of the section involving the recovery process. This is an open public
process. See page 500 on the steps to initiate a recovery plan.

Open to questions.

Houck asked why the 4d Rule was not being released at the same time of the listing as the court had
ordered previously. Response from Linner was they did not have adequate time to get this completed. This
is now a top priority. Linner indicated that this should be done in the next year.

Houck indicated that the 4d Rule is coming so far after the listing that it puts this community into guessing
game of what will be the components of this rule.

Alt responded that the time to discuss this is now. The constraints of time for proper review did not allow
this action to take place in conjunction with the listing decision.

Houck asked about the protective measures in place and the scientific items that were not reviewed fully.
Houck questioned the director’s response that they now could look at these measures. Linner indicated
that this was spoken in error. They did review these activities.

Linner indicated that these items were reviewed. Moving on with the 4d Rule they will now look at the
items in place. The threats are:

1) The small size of the satellite areas
2) Habitat fragmentation
3) Drought, climate change, disease, invasive species

These are the items that will be reviewed for the 4d Rule.





There are other programs available to the County and private land owners. Some of these items are listed
in handouts that have been provided.

Caloger indicated that his review of various lists indicated that free roaming wild equids was a major
concern of habitat destruction. Would the possible elimination of this invasive species be addressed?
Linner responded that his would not be an appropriate discussion for a 4d Rule. This could be addressed
in a consultation with BLM.

Wiens asked if recreational trails will be reviewed by the committee. Linner responded yes and stake
holder meetings would be very helpful. ESA requirements were reviewed. Linner indicated that recreational
activities need to be reviewed for non-adverse status. Critical habitat was then discussed.

Navy asked why the Poncha Pass population was not designated as Critical Habitat. Linner indicated that
the population was not critical to recovery. It is still listed. The BLM consultation is still in effect in this area.

Stahlnecker indicated that there are many activities that are now ongoing on Federal Lands. What will
happen to these programs? Linner indicated that they have recognized these existing programs and some
new ones. They have requested that these items get prioritized and a list submitted to them.

Cochran noted that the CCAA has the same paragraph regarding a biological opinion as the CCA. What
does that mean when the species is listed? There is a gap. Linner recognized this and asked for a contact.

Wenum indicated that Kathy Griffin will be a good contact to assist to turn this into a Biological Opinion.

Cochran indicated that BLM is in the process of preparing a range-wide EIS. How does this process go
forward when the service is trying to develop a 4d rule?

Linner indicated that the 4d Rule will not provide take coverage for federal agencies. They have to go
through the section 7 process. The draft EIS and 4d Rule hopefully will come out at the same time.

Espy indicated that the range is broad enough at this time and they will be able to structure the needs and
make it compatible for adjacent lands. They hope to be flexible to respond to the 4d rule and recovery plan.

Cochran indicated that Gunnison County has been a proponent of managing across fence lines. Espy
indicated that this is very important. The 4d rule will addresses private lands and the EIS will address public
lands. Both of these need to work together so that the conservation efforts will be a success. Espy agreed.

Stahlnecker asked about recovery planning. Bringing private lands in with the government plans. Do you
see the Rangewide Conservation Plan providing any foundation for recovery planning?

Linner indicated that specific measurable criteria is necessary in the recovery plan. What really are the
population targets? This is a piece of the recovery plan.

Wenum asked if there will be any additional staffing for this. Linner indicated that they will be hiring for the
Grand Junction office and this person will be responsible for the Gunnison area. The ultimate goal is to
have 2 positions located in Grand Junction for the Gunnison Sage-grouse.

Alt indicated that office sharing will be available and there is one person there already. They are
interviewing for Patty Gelatt’s position. Linner indicated that the open positions hopefully will be filled by
the first quarter of 2015.

Houck noted that the listing decision indicated that Fish & Wildlife takes the reins for this program. Why
do they not take over the financial expense as well? Gunnison County has spent millions for grouse
conservation. So with the recovery program needed how do these communities pay for this? Linner
indicated that listing does offer some financial help. The States can apply for Section 6 Dollars. Habitat
conservation planning and, acquisition of properties are other areas which may be funded from the Federal
budget.





Wenum asked where these funding items come from. Alt indicated that there is funding available but need
to be requested and reviewed. Section 6 grants need to be applied for and specific funding requirements
must be met. Linner indicated that they will assist with funding that is available. It is not a tremendous
amount.

Ferchau asked if private land owners have a CCAA in place, will this run with the land?

Linner responded that it can be transferred with the land but they will need to apply for this. If the parcel
were to be subdivided by heirs then they would be subject to the provisions of the ESA. The Cl would be
voided. Ferchau asked who was involved in this type of review. CPW would be involved. CCAA is between
the State of Colorado and the Fish and Wildlife Service.

Ferchau asked if in the interim before a 4d Rule, will the current county regulations be endorsed by the
agency? Linner indicated they are still in effect. The Fish & Wildlife Service is now in control.

Cochran indicated that Gunnison County will still administer our regulations. The County will not make the
determination of take, jeopardy, or adverse impact on habitat based on the ESA.

Cochran indicated that we still have no agreement. There will be a disclosure indicating that the applicant
will need to comply with the new listing requirements, if any.

Linner indicated that they will be reviewed if no problems they will stamp off. Otherwise they will require
further review.

Linner explained the statutory time frames. 30 days for answer will not sign off automatically. It could take
longer.

Caloger asked about agricultural operations. What about ditches, stock tanks. Will this type of item be
under normal agricultural operations?

Linner responded. These are the type of things that need to be identified as very minimal or no effect on
the species.

Houck asked about how we will be able to address the gap of 18 months possible. Do we put everything
on hold at this time? So how do we handle the requests?

Linner indicated that before the 4d Rule is in effect the Service will need to review this. County Planning
will be sending notices to the department (Fish & Wildlife) to see if it will be approved. This is currently how
other areas in the state handle this.

Ferchau questioned the requirements to comply with this rule. Does he avoid the County and send
requests directly to Fish & Wildlife?

Open to the Public.

Oberosler asked with regard to occupied and non-occupied Critical Habitat, at what point does recovery
drop the status. If the birds are moving into the area what will happen.

Alt indicated that the expansion of the bird will not jeopardize the recovery plan.
Linner indicated that the review will be number counts of the birds.

Oberosler requested that prior year's conservation activities be given acknowledgement to this type of
compliance.

John Scott stated that population numbers are now tied to the recovery program.





Linner indicated that the Gunnison basin is the only area that is meeting the goal. Habitat needs will be
reviewed to help prepare for a recovery plan.

Alt indicated that they are not looking at historic numbers. They are not looking at 100 years ago.
Scott indicated that the determination was based on outlying areas.
Linner responded to keep doing what the Gunnison area is still managing.

Burt Guerrieri asked about the interim between the time of listing and the 4d Rule. Can he go feed his
livestock?

Linner answered that grazing is not a major issue. Lek is the area that is the major concern at nesting
season.

Guerrieri asked about feeding livestock at this time. Linner indicated that they will not be looking at this
type of activity. If a lek is deliberately vandalized this could trigger an investigation. Your CCAA will cover
this type of activity.

Alt reiterated that the lek is the major part of concern.

Rachel McGruder asked what if Gunnison County does not go to a 4d Rule. Will everything go to Fish &
wildlife?

Linner indicated that Gunnison County does not need to enter into a 4d Rule. They will still be automatically
covered.

Russ Forrest asked if a parallel process needs to be addressed. If you are in occupied territory, you will
need to contact Fish & Wildlife.

Linner indicated that they could draft a sheet for the customer at the counter.

Forrest stated that the County will still do site visits.

Linner does not want our process to cease.

Cochran indicated that this is just another layer for us to address for the customer.

Scott, indicated that Alt already covered the NRCS practices.

Scott reiterated that it does not need to be a contract. It can be a conservation plan.

Toolen responded that as long as all the items are listed in the plan.

Nathan Seward asked, whether CPW needs to give a biological opinion on the Certificates of Inclusion.

Linner indicated that yes CPW needs to do a separate request. This is a formal process but must be
completed. It is a fairly simple process.

Seward asked about feeding livestock during lekking. The rancher opens this area and that is when the
birds show.

Linner indicated that if it is written in their Cls they are protected. Using common practices will not be a
problem.





Steve Westbay asked about the City of Gunnison’s two major projects for this summer. What are the
details that the Fish & Wildlife needs?

Linner responded that the new boundaries for the City are now in place and to review this. What is the
project, where, when does it occur? The Corps of Engineers will write a biological assessment on items
that the City is involved in. Linner reviewed the various steps that could be taken.

Westbay asked what about a Federal Nexus. Flood Plain permits will also need to be sent to Fish &
Wildlife.

Ferchau asked about within the City limits. Do all requests need to go to the Fish & Wildlife at this time?
Linner responded that under ESA there are no requirements. If you are in a Federal Nexus you will need
to contact the Fish & Wildlife Service. Inside the City limits certain items will be exempt. Existing

infrastructure is part of the existing base line.

Bryant Wilds said that there may be some hurt feelings on the listing. What will Fish & Wildlife do to involve
the community to stay involved?

Linner indicated that the 4d Rule and recovery program are areas of involvement for the entire community.
The existing working partnership needs to continue to make this work.

John Joy asked what sort of recovery will be needed to stop the listing.

Linner indicated that over time during the recovery process the Service could reevaluate the areas for
delisting. Once a 4d Rule is approved it can go both directions.

Linner indicated that a 4d Rule in place can relax some of the requirements.

Alt explained the formal components in changing a 4d Rule that has been in place.

David Baumgarten stated that yes it can be changed.

Roger Grogg, Chief Operation Officer of GCEA asked about the Gunnison County Electric Association
(REA) project that they are dealing with. Since the timing for this project is spring 2015 it may be a good
time to submit and request review for this area in Parlin.

Linner asked for maps from REA to start the review.

Linner indicated that if there is any federal funding, permit, federal land, the process time is shorter.

Caloger asked if federal agencies help with the process why is the depredation permit for ravens taking so
long?

Alt indicated that they have conflicting species protection. Migratory Bird protection is the real question.
Linner indicated that this was probably in the Federal Register.

Caloger indicated that the raven population since 1970 has increased and the sage grouse has not.
Linner responded predator control can be discussed later as a part of the recovery process.
Stahlnecker then thanked all who attended and asked for an evening meeting for the community.

Linner indicated that there are handouts that will be left for us.





COUNTY COALITION REPORT
[ ]
Tabled at this meeting.
12:10:09 PM BLM RESOURCE MANAGEMENT PLAN AMENDMENT EIS

¢ Espy commenced her review. The EIS team will be attempting to complete their process by July
2016. The scoping report will be available next week and hopefully on the website. They are
working on the alternatives.

e Melissa Garcia will be converting the conference opinions to biological opinions. Her office is
working on understanding the listing document. If there are questions they can contact this local
office for further information.

12:13:44 PM SIGNAL PEAK RECREATION AREA PLANNING UPDATE

¢ Houck indicated that this committee has met and had good representation. This recommendation
will be circulated for review and then brought back to this committee. Then once this committee
approves the recommendations will be sent to the BOCC.

RIPARIAN RESTORATION AND RESILIENCE PROJECT UPDATE

Tabled at this meeting.
12:14:44 PM PREDATOR CONTROL INVESTIGATION SUBCOMMITTEE- REPORT

e Cochran met with Gunnison County Public Works staff and FWS Migratory Bird office staff. This
depredation permit will not be issued solely for the protection of the sage-grouse. This depredation
permit will likely be issued in conjunction with the airport’s permit. There will be with FAA
involvement. This will be discussed further with the various federal organizations.

Dr. Pat Magee noted that going forward with raven control at the landfill he felt will be pretty ineffective. In
other areas it has been shown that they are juvenile birds. The adult birds are the issue. Training the adult
birds to be non-egg eating birds is the real issue. There are many dimensions to this problem.

Cochran indicated that there are health issues related to the ravens at the landfill. The FAA is also
concerned about bird/aircraft collisions.

FUTURE MEETINGS: Future meetings will occur on the 3 Wednesday of the month in the Planning
Commission meeting room, located at 221 N. Wisconsin, Gunnison, Co. 81230, unless changed for a
specific reason.

Date Time Notes Building and location
12/17/14 10-2 Regular Meeting | Blackstock; 221 N. Wisconsin 2™ floor meeting room
01-21-15 10-2 Regular Meeting | Blackstock; 221 N. Wisconsin 2™ floor meeting room

12:21:07 PM ADJOURN: MOVED by Stahlnecker to adjourn the meeting. Motion carried unanimously.
The November 19, 2014 meeting of the Gunnison Basin Sage-grouse Strategic Committed adjourned at
Time P.M.12:21 pm.

Ken Stahlnecker, Chairperson





Greg Peterson, Secretary

Minutes Prepared By:

/S/ Michelle Spain
Administrative Assistant
Gunnison County Community Development Department






DATE:

1.

10.

11.

12.

13.

14.

15.

GUNNISON BASIN SAGE-GROUSE STRATEGIC COMMITTEE

REGULAR MEETING AGENDA

Wednesday, January 21, 2015
PLACE: Planning Commission Meeting Room, Blackstock Government

Center

10:00am

10:05

10:10

10:15

10:30

10:40

11:00

11:30

12:00

12:30

1:30

1:45

1:55

2:00

Call Regular Meeting to Order; Determination of Quorum;
Verify Public Notice of Meeting

Agenda Approval
Approval of November 19, 2014 Meeting Minutes
Committee Member Comments/Reports

BLM Resource Management Plan Amendment EIS
-status report

Signal Peak Recreation Area Planning Subcommittee
- Status report
- Recommendations
- BLM planning process

Post Listing Issues — Immediate Concerns
- Lek Access Process (Photography)
- Waunita Watchable Wildlife Site
- Land use reviews
- Gunnison Basin Weed Management Program
- Other

Common Raven Use of Human Subsidized Resources:
Report by Dr. Pat Magee

Lunch

Preliminary habitat selection analyses for GUSG
telemetry data: Presentation by Dr. Mindy Rice and Dr.
Tony Apa, CPW

Climate Change Working Group Report

Gunnison Sage-grouse Stewardship Award

Future Meetings

Adjourn

NOTE: This agenda is subject to change, including the addition of items up to 24 hours in advance or the deletion of items at any time. All
times are approximate. Regular Meetings, Public Hearings, and Special Meetings are recorded and ACTION MAY BE TAKEN ON ANY
ITEM. Work Sessions are not recorded and formal action cannot be taken. Two or more Gunnison County Commissioners may attend this
meeting. For further information, contact the County Administration at 641-0248. If special accommodations are necessary per ADA,
contact 641-0248 or TTY 641-3061 prior to the meeting.






Gunnison Sage-grouse Lek Access Process
Spring 2014

The following process is available for non-commercial and commercial users wishing to access Gunnison
Sage-grouse leks in the Gunnison Basin for the purpose of photography, audio recording, or other
activities. This process is intended to assist with education and research opportunities that contribute
to Gunnsion Sage-grouse conservation efforts. No more than two applications will be selected in any
one year, with the realization that any or all lek access has the potential to be curtailed based on Sage-
grouse conservation needs or due to outside influences, such as weather, landowner permission, agency
discretion, lack of bird attendance, etc.

The Gunnison Basin Sage-grouse Strategic Committee — Technical Subcommittee will review applications
and provide recommended applications to the Gunnison Basin Sage-grouse Strategic Committee
(Committee) for final approval and coordination with appropriate agencies and landowners to facilitate
these types of opportunities. The application must be submitted by February 1, 2014, for consideration
in the 2014 lek season. Applicants must provide two professional references, identify the proposed
project, and the relevance of the project to Gunnison Sage-grouse conservation. Successful applicants
are required to submit a one page summary of their activities within 30 days of the project visit and
must contribute products to the committee, including copies of all photographs, video, or audio
recordings of the grouse. These will be made available to the local conservation community and to the
general public for projects promoting grouse conservation.

An existing database of Gunnison Sage-grouse photographs and other media is available for public use
(as long as the original artists are credited). Any proposed project that could be accomplished by using
existing media will not be considered.

Lek access will be recommended by the Committee after reviewing submitted applications in late
February. Human activity on leks during the mating season may potentially cause disturbance to the
grouse and therefore only projects that will contribute significantly to the conservation of Gunnison
Sage-grouse by users that are willing to follow lek viewing protocols will be recommended for access.
Successful applicants will be accompanied in their blind by a viewing guide to help monitor the proposed
activity and its possible impact to the grouse. Itis illegal to harass wildlife and violators may be cited by
the Colorado Division of Parks and Wildlife. The program involves the cooperation of willing landowners
and specific requirements of the users may change depending on the agreement made with a
landowner. Landowners cooperate with the committee to establish specific rules and to communicate
with users. The viewing guides are the onsite decision maker and communicator with the landowner
during the access opportunity. No dogs are allowed on the lek or in the user’s vehicle.

User access will be limited to only one or two days, within a two to three day window at the discretion
of the viewing guide, and specific agreements in place with landowners, to minimize disturbances to the
birds. Further, users are required to follow specific rules developed by the committee and the
landowners. Users must arrive the afternoon before the project initiation date and meet with the
viewing guide to determine access routes and other specifications relevant to a site including distance
the blind will be placed away from the lek center. Users are required to arrive at the lek at least 2 hours
before sunrise and they must not leave the lek until all grouse have departed for the day. Users must
supply their own blinds. There will only be one person in the blind with the viewing guide. Successful
applicants will be expected to walk at least one-half mile to the blind location from their vehicle. They





must minimize all noises and disturbances that may flush or alter normal grouse breeding behaviors. No
flash photography is permitted.

All leks selected for this program are located on private lands. More specific protocols/restrictions may
be established based on consultation with landowners.

The complete application packet includes: 2014 Lek Access Application (feel free to elaborate beyond
the space provided on the application), list of two references, and an example of previous work. Submit
to:

Jim Cochran, Wildlife Conservation Coordinator
Gunnison County

200 East Virginia

Gunnison, Colorado 81230

970-641-7604

Electronic submissions can be submitted to Jim Cochran at jcochran@gunnisoncounty.org

Applications must be submitted by February 1, 2014.




mailto:jcochran@gunnisoncounty.org




Final Report
Gunnison Sage-grouse Watchable Wildlife Program
Waunita Lek
1 April — 10 May 2014

Dr. Patrick Magee and Daniel Piquette
Sisk-a-dee
and
Department of Natural and Environmental Sciences
Western State Colorado University
Gunnison, CO 81231
May 2014

Waunita Watchable Wildlife Site Annual Report 2014 |






Gunnison Sage-grouse Watchable Wildlife Program
Waunita Lek Viewing
2014 Summary

Western State Colorado University (Western) and Sisk-a-dee worked with Colorado Parks and Wildlife
(CPW) to deliver the Gunnison Sage-grouse Watchable Wildlife Program in spring 2014. The program
included four major goals. First, we provided opportunities for individuals and groups to view the
Gunnison Sage-grouse, including the coordination of commercial grouse viewing groups. Secondly, we
promoted education and awareness regarding the conservation of the Gunnison Sage-grouse through two
free tours and evening slide programs open to the public. Third, the Waunita Watchable Wildlife Site
was monitored to encourage visitors to adhere to the viewing protocol. Fourth, data were collected
concerning human visitation to the Watchable Wildlife Site, as well as grouse abundance and behavior, to
determine the impacts of viewing on grouse. The count data were used by CPW for their annual
Gunnison Sage-grouse population monitoring effort. Daniel Piquette served as the 2014 coordinator from
Western for the monitoring effort, and also prepared the final report.

Seventeen volunteers monitored the Waunita Watchable Wildlife Site from 1 April to 10 May (40 days).
Volunteers spent 61 volunteer days and 173.75 hours monitoring Gunnison sage-grouse. Volunteers were
present at the lek 40 days out of the 40-day period, and were also present at two orientation dates (27 and
29 March). Including the two training phases, volunteer effort exceeded 227 hours in 79 volunteer days.
The first training phase was held on 27 March 2014. Volunteers learned basic lek ecology associated
with Gunnison sage-grouse and were introduced to the watchable wildlife program with emphasis on their
role as lek monitors and visitor guides. They also learned how to properly fill out data forms and what to
expect from the grouse and visitors. The second training phase was held on 29 March 2014. Volunteers
visited the Waunita Watchable Wildlife Site early in the morning as a practice run for their individual
efforts and were able to develop a search image for the grouse and learn how to count them (timing,
strategy). In addition to the volunteer hours associated with lek activities, Dan Piquette invested
approximately 220 hours coordinating commercial group visits, coordinating and training volunteers,
preparing and giving presentations, analyzing data, and preparing the report for the Watchable Wildlife
Program. Pat Magee expended approximately 40 hours on supervision, communicating with the public
(Sisk-a-dee inquiries), hosting two educational programs and guiding groups to the lek, and reviewing the
report. A total of 487 volunteer hours were contributed to the Gunnison sage-grouse monitoring effort in
2014 at the Waunita lek.

True visitors (visitors not affiliated with Sisk-a-dee, CPW or Western) were present 28 of 40 days the site
was monitored (70% of the days within the viewing season {22.5% less than the previous year}). True
visitors were present at the lek 11 days less than in the 2013, which saw 37 days of visitor presence.
Including the volunteers, there were approximately 357 visitors to the lek in 2014 which is 46 more than
in 2013. Of the 357 total visitors, 60 were volunteers and 297 were true visitors. During the 2014
viewing season, approximately 158 true visitors viewed from the trailer, whereas 139 visitors viewed
from the parking lot. The watchable wildlife viewing trailer was used by 18 groups. Of these, 11 were
commercial or non-profit groups. On average, over 7 true visitors were present at the site per day. A
total of 133 vehicles were present at the watchable wildlife site throughout the 2014 viewing season (a
few volunteers failed to turn in accurate data sheets with vehicle counts and information so this number is
approximate). Volunteer vehicles accounted for 58 of the total vehicles. The highest vehicle count on
one day was 11 vehicles on 12 April. The highest number of true visitor vehicles was 9 vehicles on 12
April. An average of 3.3 total vehicles was present per day at the Watchable Wildlife Site, with an
average of 1.9 true visitor vehicles present per day. Visitors came from twenty three states in the United
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States and five countries outside the United States, including Canada, the Netherlands, Scotland, England,
and Sweden.

Sixteen different organizations or groups visited the Waunita lek on 18 days during the 40-day viewing
season; two visited more than once and two groups were present on the same day. Eight groups were
commercial, nine were private, and one was an Audubon Chapter from Connecticut. Further, Sisk-a-dee
organized two free tours for the general public. Two commercial groups made two trips each during the
2014 viewing season. One private group cancelled their reservation two days prior as they were informed
the grouse had moved off the lek. Two groups shared the trailer on 7 and 11 April. The groups on 11
April shared the trailer as a result of a miscommunication during scheduling earlier in the year.

Counts for 2014 were highly variable. Patterns of Gunnison sage-grouse distribution and behavior in
2014 changed in comparison to past years. These changes made counting birds more complicated and
became frustrating for visitors trying to observe Gunnison sage-grouse. In the beginning of the season the
lek was covered in snow and many of the birds were far north of the lek in the cattle pasture and on the
hill east of the lek. Most remained in that area all season. Later in the season as a result of flooding (snow
melt) many birds were only seen on the high ridge east of the lek (grouse were not observed using the
flooded meadow). Therefore, even though birds may have been seen on the hill behind the lek (to the
east) many counters did not record those birds on the lek count sheet, nor were flush times recorded as
visitors and volunteers left prior to flushing — grouse were over a mile away at times. The high count for
males was 19 on 5 April 2014. Females peaked at 14 on 11 April 2014. The high count for both sexes
was 44 individuals on 8 April 2014. Gunnison sage-grouse flushed from the Waunita lek an average of
33 minutes after sunrise, compared to the average 21.6 minutes before sunrise in 2013. Flush times were
as highly variable as the counts, and much of this variability was associated with distribution. Many of
the birds that displayed on the ridge remained long after sunrise. Of the approximate 20 days the grouse
occupied the tradition lek site, they flushed before sunrise 30% of the time. Conversely, Gunnison sage-
grouse flushed after sunrise on 14 of 20 days (70%). Flush time was recorded when the last grouse had
flushed from the lek. Overall there were fewer birds on the lek but they remained longer. Again, grouse
on the hill behind and north in the cattle pasture stayed much later -- 8:13 am on 2 April 2014 (sunrise
6:51 am).

Approximately 65% of flushes were not attributable to any disturbance; whereas 17% of flushes were
attributed to predators; 4% of the flushes were caused by other reasons such as horses and white-tailed
jackrabbits; 13% were related to human disturbances. These data documented disturbances that caused
any number of grouse to flush, rather than a full lek flush. It is not unusual for the entire flush of the lek
to be attributable to one or more of these factors. During the 2014 viewing season, 129 of 133 vehicles
(97 %) followed the protocol listed on the Sisk-a-dee website. The remaining 4 vehicles (3%) did not
follow the protocol. None of the tour groups committed a protocol violation. Of the 50 private vehicles,
4 (7%) committed protocol violations. Protocol violations included opening car doors, talking or
coughing, using the bathroom and/or exiting car prior to flush, and arriving late. The variable areas in
which the grouse displayed and atypical snow and melt patterns combined to make viewing duration
limited this season.
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Program Effort

Seventeen volunteers, representing Colorado Parks and Wildlife, Sisk-a-dee, and Western State
Colorado University (Western), monitored the Waunita Watchable Wildlife Site during the 2014

Season. Sixteen were Western students and one was a Western faculty member.

2014 Volunteer List

Name Phone Email
1 Kyle Gordon (805)588-4018 kyle.gordon@western.edu
2 | Sarah Keith (719)649-8318 sarah.keith@western.edu
3 | Anna Johnson (303)868-1084 Anna.johnson@western.edu
4 | Amy Harmon (720)371-2739 amy.harmon@western.edu
5 Cassie Krzeczowski (719)244-3937 cassandra.krzeczowski@western.edu
6 Karen Howe (801)608-6075 karen.howe@western.edu
7 Heather Miller (260)645-0286 heather.miller@western.edu
8 Krystal Brown (970)739-4327 krystal.brown@western.edu
9 Kyle Krawczak (303)325-6795 kyle.krawczak@gmail.com
10 | Maricel Medina (505)859-5758 maricel.medina@western.edu
11 | Mike Coleman (626)320-9376 michael.coleman@western.edu
12 | Mike Hanson Lum (626)320-9376 michael.hansenlum@western.edu
13 | Mick Knudsen (720)934-1424 michael.knudsen@western.edu
14 | Robert Shuman (818)731-2399 Thegreatspirit.turtle@gmail.com
15 | Camy Tan (720)237-6427 Camy.tan709@gmail.com
16 | Daniel Pigquette (970)209-6489 Daniel.piquette@western.edu
17 | Pat Magee! 970-943-7121 pmagee @western.edu

Volunteers monitored grouse humbers and human visitation during a 40-day period in the 2014 grouse-
viewing season.

e Training Days:
o First day of monitoring:
e Last day of monitoring:

3/27/2014 and 3/29/2014

4/1/2014
5/10/2014

Volunteers monitored the lek for 40 days during the 40-day period (100% -- perfect attendance!).
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A total of 79 volunteer days and 227 volunteer hours were recorded at the Waunita Watchable Wildlife
Site in 2014 (61volunteer days and 173 hours without the training day). The first training phase was held
the evening of March 27. Training was conducted by Patrick Magee and Dan Piguette of Western and
Nick Gallowich, District Wildlife Manager (CPW). Volunteers learned some of the basics of Gunnison
sage-grouse reproductive behavior and learned about the history and componenets of the Gunnison Sage-
grouse Watchable Wildlife Program. Further, they learned how to properly fill out data forms and learned
what to expect from the grouse and visitors. The initial evening training session was followed by a
morning visitation to the lek on March 29. Volunteers learned how to identify male and female grouse,
where to look for birds and how to count them. In addition, Western volunteer Daniel Piquette
contributed another approximately 220 hours in coordinating with volunteers and groups, communicating
with commercial groups and volunteers, data analysis, and writing the report. Patrick Magee contributed
an additional 40 hours in communication with public and commercial groups, presentations, web design,
coordination, and reporting. Therefore, approximately 487 total volunteer hours were contributed to the
Waunita Watchable Wildlife Program in 2014.

Sisk-a-dee provided two educational programs on 4-5 and 11-12 April for the general public. The
program consisted of an evening slide program on the ecology and conservation of the Gunnison Sage-
grouse, followed by a morning lek viewing in the observation trailer. The first program had only 4
participants, whereas the second program had 14 visitors. The events were free and advertised on the
Sisk-a-dee webpage; some participants made financial donations to the conservation of the Gunnison
Sage-grouse.

Visitation

Rate of visitation
Visitors used the Waunita site on 28 of 40 days, 70% of the days from 1 April to 10 May.

Total number of visitors and vehicles

Visitors

Total Visitors 357

Total true visitors (total minus volunteers) 297 (83.1%)

Total number of true visitors viewing from trailer 158 (53.2% of true visitors)
Total number of true visitors viewing from parking lot 139 (46.8% of true visitors)
Total number of volunteers on site 60 (16.8%)

Average visitors per day 357/40=8.9

Average true visitors per day (minus volunteers) 297/40=7.4
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2013 Visitor Data

Pie Charts reflect types of users. Top chart represents true visitors only. Bottom chart represents
all types of visitors to lek, including Sisk-a-dee volunteers.

M Trailer Visitors

B Parking Lot Visitors

M Trailer Visitors
B Parking Lot Visitors

M Volunteers
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Vehicles
Total number of vehicles
Total number of private vehicles in parking lot
Total number of tour vehicles (in trailer)
Total number of volunteer vehicles

Total number of vehicles belonging to true visitors
High vehicle count

High true visitor vehicle count

Average number of vehicles per day

Average number of true visitor vehicles per day
Average number of volunteer vehicles per day

Visitor Geography
Total number of states in U.S.A. represented: 23
Total number of countries outside of U.S.A. represented: 5

133
50
23
60

73

11 vehicles on 12 April

9 visitor vehicles on 12 April
33

1.9

15

U.S. States Countries and Provinces
Alaska New York Canada (Ontario)
Arizona Ohio Denmark
California Oregon England
Colorado Tennessee Netherlands
Florida Texas Sweden

Georgia Virginia

Illinois Washington

Indiana West Virginia

lowa

Kansas

Maryland

Massachusetts

Michigan

New Jersey

New Mexico
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2014 Waunita Watchable Wildlife Site Gunnison Sage-grouse Visitors

Sunday Monday Tuesday Wednesday | Thursday | Friday Saturday
3/29 (Sat)... 3/31 4/1 42 4/3 4/4 4/5
Volunteer 2CO 2CA 1NY 3 WA 3CA
Training Day 1 Volunteer 1 Volunteer 2 Volunteers 3 KS Sisk-a-dee
16 Volunteers 2TX Group
2 United 2 Volunteers
Kingdom
2 Volunteers
4/6 417 4/8 4/9 4/10 4/11 4/12
1 KA 1CO 16 England, 10H 1CO 2NM 5CO
16 Netherlands | 1 Volunteer Canada, NY VA 11D 16 WV GAIA | 1 MI 1WA
NJ, NY 3CA 2 UK CO VA 12 NY TN OH Sisk-a-dee
2 Volunteers 2 Volunteers 2 Volunteers 2 Volunteers 4NY Group
2 Volunteers 2 Volunteers
4/13 4/14 4/15 4/16 4/17 4/18 4/19
4CO 1NJ 2 NY 2 WA 21IL 3 MA 6 CO
20R 2 WV 1 Denmark 2 Volunteers 2 Volunteers 2TX 2 Volunteers
2 Volunteers 1CA 12 AZ 16 OH AK CO
1 MA 2 Volunteers 2 Volunteers
2 Volunteers
4/20 4/21 4/22 4/23 4/24 4/25 4/26
3CO 8 NJNY IN 1 Volunteer 2CO 1 Netherlands | 4 GA 12NY CACO
2 Canada 2CO 8 CO MI KS 1CO 2NM IN
2 Volunteers 2 Volunteers 2 Volunteers 1TN 1TN 2 Volunteers
2 Volunteers 5CO
1 Volunteer
4/27 4/28 4/29 4/30 5/1 52 5/3
21A 1 Volunteer 2 WA 1 Volunteer 1 Volunteer 1 Volunteer 1 Volunteer
2 WA 1 Volunteer
1FL
4CO
1 Volunteer
5/4 5/5 5/6 517 5/8 5/9 5/10
2 Volunteers 1 Volunteer 1 Volunteer 2 England 2CA 1 Volunteer 1 Volunteer
1 Volunteer 1 MD
1CO
11A
1 Volunteer
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Group Visits

Nineteen organized groups reserved the Waunita Watchable Wildlife Site trailer during the 40-day

viewing season.

The trailer was occupied on 19 out of the 40 days
Total group user days was 21 (including a day that one group viewed from their van)
Total number of groups: 19 (including non-profits (2), commercial groups (8), and non-

commercial, private groups (9))
2 non-profit educational, environmental, or bird clubs
8 commercial birding groups
9 non-commercial private groups (but one group cancelled at end of season)
Commercial groups used the trailer 9 times and the parking lot 1 time
2 of 8 commercial groups used the site multiple times
Non-profit groups used the trailer 3 times
Private, non-commercial groups used the trailer 8 times

Type of Group Group Name Number of Uses
Non-profit Sisk-a-dee 2
CT Audubon 1
Commercial Quetzel Bird Tours 1
Victor Emmanuel Nature Tours 2
Field Guides Incorporated 2
High Lonesome Bird Tours 1
Wildside Tours Incorporated 1
Partnership For International Birding 1
Mike Hendrickson Guiding 1
Rudolf Koes 1
Private Edward Pullen 1
Pat Pourchot 1
Joanna Hubbard 1
Dan Wilkerson 1
Samual Heliangelus 1
Dick Filby 1
Nick Whitehouse 1
David Hursch 1
Total User Days 21 (note that some
days had two
groups in trailer,
one day had a
group in the trailer
and a group
viewing from
parking lot)

Waunita Watchable Wildlife Site Annual

Report 2014






Protocol Violations

Vehicles (numbers and percentage) following proposed grouse viewing etiquette
Vehicles following protocol: 129 out of 133 (97%)
Vehicles not following protocol: 4 out of 133 (3%)

Of the 75 vehicles belonging to true visitors, 4 (5.3%) violated viewing protocol
Of the 23 tour vehicles, 0 (0%) violated viewing protocol
Of the 50 private vehicles, 4 (8%) violated viewing protocol

Of the 60 volunteer vehicles, 0 (0%) violated viewing protocol

Sisk-a-dee hosted two presentations and lek viewing opportunities during the 2014 season. Shown here,
visitors point to Gunnison Sage-grouse mating on lek (Photo by Jeff Gordon).
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Gunnison Sage-grouse Lek Counts and Disturbances
Grouse Counts

2014 High Grouse Counts
High count males:
High count females:
High count males and females:

2013 High Grouse Counts
High count males:
High count females:
High count males and females:

2012 High Grouse Counts
High count males:
High count females:
High count males and females:

2011 High Grouse Counts
High count males:
High count females:
High count males and females:

2010 High Grouse Counts
High count males:
High count females:
High count males and females:

2009 High Grouse Counts
High count males:
High count females:
High count males and females:

2008 High Grouse Counts
High count males:
High count females:
High count males and females:

2007 High Grouse Counts
High count males:
High count females:

High count males and females:

2006 High Grouse Count
High count males:
High count females:
High count males and females

2005 High Grouse Count
High count males:
High count females:

19 Males, 4/5/2014
14 Females, 4/11/2014
44 Total Grouse, 4/8/2014

31 Males, 4/2/2013
20 Females, 4/7/2013
37 Total Grouse, 4/2/2013

22 Males, 4/6/2012
12 Females, 4/1/2012
25 Total Grouse, 4/1/2012

27 Males, 4/2/2011
30 Females, 4/5/2011
51 Total Grouse, 4/5/2011

32 Males, 5/3/2010
42 Females, 4/10/2010
74 Total Grouse, 4/10/2010

29 Males, 4/19/2009
25 Females, 4/8/2009
53 Total Grouse, 4/6/2009

37 Males, 4/5/2008
33 Females, 4/18/2008
63 Total Grouse, 4/16/2008

34 Males, 5/8/2007

12 Females, 4/14/2007 and
3/30/2007

40 Total Grouse, 5/8/2007

38 Males, 5/2/2006
26 Females, 4/9/2006
52 Total Grouse, 4/5/2006

30 Males, 4/30/2005
27 Females, 4/7/2005
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High count males and females: 37 Total Grouse, 4/7/2005

Grouse Flushes and Disturbances

Average Total Lek Flush Time

Average flush time 33 minutes after sunrise

Earliest flush time 05/04/2014 at 0549

Longest duration of time grouse flushed before sunrise  04/1/2014, 21 minutes before sunrise
Latest flush time 04/02/2014 at 0813 (From actual lek)
Longest duration of time grouse flushed after sunrise ~ 04/12/2014, 1:24minutes after sunrise
Frequency of days grouse flushed before sunrise 6/20 (30%)

Frequency of days grouse flushed after sunrise 14/20 (70%)

Frequency of days grouse flushed at sunrise 1/20 ( 5%) ™*

~* grouse reported to have flushed one minute before sunrise on 04/19/2014

Cause of Single, Multiple, or Entire Lek Flush

Unknown/no disturbance 8 40%
Weather 0 0%

Coyotes 2 10%
Golden Eagle (Other Birds of Prey) 3 15%
Other (horses, jackrabbits, elk) 4 20%
Human related disturbances (County Road, Late arrival) 3 15%

All potential disturbances to the grouse*

Coyotes howling or on lek 9 26%
Bird of Prey 5 14%
Human (outside vehicle, lights on lek, drive by) 15 43%
Weather (snow) 2 5%
Other (Horse whinny, unknown animal, goose) 4 11%

Total potential disturbances 35

All human related potential disturbances*
Car doors slamming (includes getting out of car)
Car idling
Left site early 0%
Arrive at site late 0%

2 13%

0

0

0
Talking in car, beeping, coughing, or moving 1 7%

0

1

9

2

0%

Use bathroom 0%
Car horn in parking lot 7%
Vehicle drove by on County Road 887 60%
Other (Lights on lek, highway noises) 13%
Total human related disturbances 15

*Potential disturbances did not necessarily lead to a response by sage-grouse
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Waunita Watchable Wildlife Site Summary Statistics: 2004 — 2012

Statistic 2004 2005 2006 2007 2008 2009 2010 2011 2012
High Count Males 17 30 38 34 37 29 32 27 22
High Count Females 19 27 26 12 33 25 42 30 12
High Count Males and Females 30 37 52 40 63 53 74 51 25
Days Grouse Present at lek 30/30 | 39/40 37137 40/41 38/40 40/40 40/40 41/41 34/40
Days Flushed Before Sunrise (out of total X/30; | 5/40; 2/38; 9/40; 3/40; 10/40; 15/40; 21/40; 38/40;
monitored days) 0% 12.5% 5.3% 22.5% 7.5% 25% 37.5% 52.5% 95%
Days Flushed by Humans (out of total 1/30; | 1/40; 2/38; 2/37; 2/37; 2/40; 1/40: 2/40: 3/40:
monitored days)* 3.3% |2.5% 5.3% 5.4% 5.4% 5.0% 2.5% 5.0% 7.5%
Human Totals (including volunteers) 286 374 355 354 351 435 445 536 327
Visitor Totals (not including volunteers) 318 290 301 282 333 374 470 274
Vehicle Totals (including groups and monitors) | 110 156 134 140 133 184 174 199 141
Vehicle Totals (not including volunteers); 102; 85; 97; 80; 109; 115; 140; 98;
% of total vehicles that belonged to 34.6% | 36.6% 30.7% 39.8% 40.7% 33.9% 29.6% 30.5%
monitors
Days at Least One Visitor at Site (out of 29/30; | 33/37; 38/41; 37/40 31/39; 34/39; 37/39; 34/40; 34/40;
total monitored days) 97% | 89% 93% 92.5% 79.5% 87.2% 92.5% 85.0% 85%
Percent of Cars that Violated Protocol 29% | 19% 12% 8.9% 8.3% 20.7% 13.2% 5.7% 17.6%
Number of U.S. States represented 23 31 24 25 30 28 26 27 24
Number of Countries represented 2 4 3 5 5 5 6 including | 9including | 4

5 Canadian | 3 Canadian

provinces provinces

Waunita Watchable Wildlife Site Annual Report 2014

Page 14






Statistic 2013 2014

High Count Males 31 19
High Count Females 20 14
High Count Males and Females 37 44
Days Grouse Present at lek 39/40 20/40**
Days Flushed Before Sunrise (out of total 35/40 6/20
monitored days) 87.5% 30%
Days Flushed by Humans (out of total 2/40 3/20
monitored days) 5% 15%
Human Totals (including volunteers) 311 357
Visitor Totals (not including volunteers) 233 297
Vehicle Totals (including groups and monitors) | 173 133
Vehicle Totals (not including volunteers); % | 118; 75;

of total vehicles that belonged to monitors 31.7% | 43.6%

Days at Least One Visitor at Site (out of 35/40 28/40
total monitored days)

Percent of Total Cars that Violated Protocol | 10.2% 3%

Number of U.S. States represented 27 23

Number of Countries represented 9 5

*Shaded cells represent highest values recorded since 2004
** This value represents the percent of days the grouse used the traditional lek site, they were present most days in new locations
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Summary of Lek Disturbances (Waunita Watchable Wildlife Site, 2014)

0652 — golden, none
0715 — slight snow, none

51 minutes after sunrise

Date Disturbances Flush to Sunrise Weather
4/1 0626 - truck on county rd. — no Flushed at 0631, 27°F
disturbance 21 minutes before sunrise 100% Cloud Cover
0631 — coyote howled, flushed Wind Speed: Calm
4/2 0611 — dog barking, none Flushed at 0813, 22°F
0645 — RTH, none 1:22 after sunrise; 90% Cloud Cover
0700, 0704, 0706, 0711, 0718, 0721, Wind Speed: None
0740, 0804 — truck/car , none
4/3 Snow falling. 27°F
No birds 100% Cloud Cover
Wind Speed: Gusty
4/4 No Birds on lek 18°F
0% Cloud Cover
Wind Speed: None
4/5 0500 — car alarm, no birds yet Flushed at 0655, 19°F
0612 - Coyote howling, none 9 minutes after sunrise; 50% Cloud Cover
0624 — Coyotes on lek, none Wind Speed: Calm
4/6 0533 — truck — no birds yet Flushed at 0642, 21°F
0605 — truck, none 2 minute before sunrise 40% Cloud Cover
0633 — 2 coyotes on lek, none Wind Speed: None
0634 — golden on ridge, none
417 No disturbances Initial flush at 0614 to the 20°F
north, landed at barn. 50% Cloud Cover
Final flush 0633 Wind Speed: Calm
10 minutes before sunrise;
4/8 0559 — Coyotes howling, none. Flushed at 0713 25°F
0653 — RTH on fence 34 minutes after sunrise 0% Cloud Cover
0704 — car, none Wind Speed: None
0713 — car, all flush
4/9 0625 thru 0725 — RTH on fence and Flushed at 0735, 24°F
coyote running around on lek, no 55 minutes after sunrise 5% Cloud Cover
disturbance. Wind Speed: Calm
0735 — Coyote howled, all flush
4/10 | 0639 — road noise, none Flushed at 070, 28°F
0651 — RTH, 1 flush 29 minutes after sunrise 0% cloud cover
0707 — car, all flush Wind Speed: Calm
4/11 | 0619 — Coyote howled, none Flushed at 0751 28°F
0707 — car, 4 flush 1:14 after sunrise 0% Cloud Cover
0733 — horn, none Wind Speed: Calm
4/12 | 0636 — RLH, none Initial flush at 0717 33°F
0707 — Coyote and p falcon, few flush Birds still on hill at 0800 10% Cloud Cover
1:24minutes after sunrise Wind Speed: Calm
4/13 | 0551 — 16 elk on lek Flush at 0725 32°F

70% Cloud Cover
Wind Speed: None
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4/14

0634 — RLH, none

0649 — RLH, 1 flushed
0708 — car, 5 flush

0714 — car, last one flushed

Flushed at 0714
43 minutes after sunrise

70% Cloud Cover
Wind Speed: Gusty

23°F

4/15 | 0526 — car, none Flushed at 0649 19°F
0532 — coyote, none 19 minutes after sunrise 0% Cloud Cover
0600 — car, 1 flushed Wind Speed: None
0647 — car, none Full Moon
0649 — Golden, all flushed
4/16 | 0520 — ducks a quacking Flushed at 0620, 19°F
0607 — 2 elk on lek, none 8 minutes before sunrise 98% Cloud Cover
0611 — barking dogs, none Wind Speed: None
4/17 | 0620 — 2 gulden’s in tree, none Flushed at 0710 25°F
0630 — coyotes howled, hunkered 43 minutes after sunrise 0% Cloud Cover
0710 — car, all flush Wind Speed: Calm
4/18 | 0640 — 2 ravens, none Flushed at 0650, 27°F
24 minutes after sunrise 0% Cloud Cover
Wind Speed: Calm
4/19 | No Disturbances Flushed at 0610 35°%F
14 minutes before sunrise 100% cloud cover
Wind Speed: Calm
4/20 | Flooded lek No Flush time 36°F
Birds only on hill behind lek 0% Cloud Cover
Wind Speed: Calm
4/21 | Flooded lek Flushed at 0709, 34°F
Only 2 briefly on lek (0657 — 0709) 49 minutes after sunrise 10% Cloud Cover
Wind Speed: Calm
4/22 | Flooded lek No flush time 36°F
Birds only on hill behind lek 95% Cloud Cover
Wind Speed: None
4/23 | Flooded lek No flush time 40°F
Birds only on hill behind lek 20% Cloud Cover
Wind Speed: Calm
4/24 | Flooded lek Flushed off ridge at 0730 30°F
Birds only on hill behind lek 1:22 after sunrise 0% Cloud Cover
Wind Speed: Calm
4/25 | Flooded lek No Flush time 28°F
Birds only on hill behind lek 0% Cloud Cover
Wind Speed: None
4/26 | Flooded lek No Flush time 28°F
Birds only on hill behind lek 5% Cloud Cover
Wind Speed: Calm
4/27 | Snow No Flush time 28°F
Flooded lek 100% cloud cover
Birds only on hill behind lek Wind Speed: Gusty
4/28 | Flooded lek No Flush time. 28°F
Birds only on hill behind lek 10% Cloud Cover
>150 elk on hill behind lek Wind Speed: Calm
4/29 | Flooded lek No Flush time 20°F

Birds only on hill behind lek

30% Cloud Cover
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Wind Speed: None

4/30 | Flooded lek 30°F
No birds seen 5% Cloud Cover
Wind Speed: None
5/1 | 0627 — Coyote on lek, none Single flushed 0709 25°F
1 Male on lek 1 hour after sunrise 25% Cloud Cover
All others on ridge behind Wind Speed: Calm
5/2 Flooded lek 27°F
No birds seen 0% Cloud Cover
Wind Speed: None
5/3 Flooded lek 34°F
No birds seen 5% Cloud Cover
Wind Speed: Calm
5/4 0458 — Coyotes howling Flushed at 0549 34°F
Birds back on lek, fairly non-active 25 minutes before sunrise 10% Cloud Cover
Wind Speed: Calm
5/5 No disturbances. First bird flushed at 0552, 34°F
13 minutes before sunrise 12% Cloud Cover
Wind Speed: Calm
5/6 No Birds Observed 32°F
15% Cloud Cover
Wind Speed: calm
5/7 No Birds Observed 35°F
20% Cloud Cover
Wind Speed: Calm
5/8 No Disturbances Flushed at 0625, 32°F
24 minutes after sunrise 40% Cloud Cover
Wind Speed: Calm
5/9 No Birds Observed 30°F
40% Cloud Cover
Wind Speed: Calm
5/10 No Birds Observed 32°F

0% Cloud Cover
Wind Speed: Calm
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Waunita Watchable Wildlife Site Daily Lek Statistics (2014)

Sunday Monday Tuesday Wednesday | Thursday Friday Saturday
March 29 0656 April 1 April 2, April 3 April 4 April 5,
(Saturday) 0654 0653 0652 0649 0647
VoIL_Jn_teer Male High Male High Male High Male High Male High
Training Day Count: 5 Count: 3 Count: 0 Count: 0 Count: 19
Male High Count: Female High | Female High | Female High | Female High | Female High
14 _ Count: 4 Count: 4 Count: 0 Count: 0 Count: 1
Female High Flush: 0631 Flush: 0813 Flush: Flush: Flush: 0655
Count: 6 Reason: Reason: People:2 Reason: Reason:
Flush: 0641 coyote People:4 Vehicles:1 People:11 Unknown
Reason:Unknown People: 3 Vehicles:3 Snow Vehicles:6 People:34
People:16 Vehicles:2 Car Door Vehicles:6
VehicleS:S Slammed

April 6 April 7 April 8 April 9 April 10 April 11 April 12
0646 0644 0643 0641 0640 0638 0637

Male High Count: | Male High Male High Male High Male High Male High Male High
9 Count: 6 Count: 15 Count: 5 Count: 7 Count: 17 Count:18
Female High Female High Female High Female High Female High Female High Female High
Count:2 Count: 0 Count:8 Count:5 Count:3 Count:14 Count:7
Flush: 0642 Flush: 0633 Flush: 0713 Flush: 0725 Flush: 0707 Flush: 0751 Flush: 0800
Reason: Reason: Reason: Car Reason: RLH | Reason: Reason: Reason:
Unknown Unknown People:22 People:9 Coyote Unknown Unknown
People:28 People:9 Vehicles:5 Vehicles:5 People:19 People:14 People:11
Vehicles:4 Vehicles:4 Vehicles:4 Vehicles:8 Vehicles:11

Person exited
car, horn

April 13 April 14 April 15 April 16 April 17 April 18 April 19
0635 0634 0632 0631 0629 0628 0627

Male High Male High Male High Male High Male High Male High Male High
Count:5 Count:7 Count:7 Count:5 Count:6 Count:3 Count:2
Female High Female High Female High Female High Female High Female High Female High
Count:2 Count:13 Count:6 Count:2 Count:2 Count:2 Count:0
Flush: 0725 Flush: 0714 Flush: 0649 Flush: 0620 Flush: 0710 Flush:0650 Flush:0610
Reason: EIk? Reason: Car Reason: Reason: Reason: Car Reason: Reason:
People:7 People:8 Golden Eagle | Unknown People:3 Unknown Unknown
Vehicles:4 Vehicles:5 People:23 People:4 Vehicles:2 People:13 People:7

Vehicles:7 Vehicles:2 Vehicles:6 Vehicles:2

April 20 April 21 April 22 April 23 April 24 April 25 April 26
0625 0624 0623 0621 0620 0619 0617

Male High Male High Male High Male High Male High Male High Male High
Count:0 Count:0 Count:0 Count:0 Count:0 Count:0 Count:0
Female High Female High Female High Female High Female High Female High Female High
Count:0 Count:0 Count:0 Count:0 Count:0 Count:0 Count:0
Flush: Flush: Flush: Flush: Flush:- Flush: Flush:
Reason: Reason: Reason: Reason: Reason: - Reason: Reason:
People:1 People:13 People:1 People:13 People:13 People:14 People:18
Vehicles:1 Vehicles:7 Vehicles:1 Vehicles:3 Vehicles:4 Vehicles:4 Vehicles:3
Flooded Flooded Flooded Flooded Flooded Flooded Flooded
April 27 April 28 April 29 April 30 May1 May?2 May3
0616 0615 0614 0613 0611 0610 0609

Male High Count: | Male High Male High Male High Male High Male High Male High
0 Count: 0 Count: 0 Count: 0 Count:1 Count: 0 Count :0
Female High Female High Female High Female High Female High Female High Female High
Count: 0 Count: 0 Count: 0 Count: 0 Count :0 Count: 0 Count: 0
Flush: Flush: Flush:- Flush: Flush:0709 Flush: Flush:
Reason: Reason: Reason: - Reason: Reason:- Reason:- Reason:
People:9 People:1 People:3 People:1 Unknown People:1 Unknown
Vehicles:5 Vehicles:1 Vehicles:2 Vehicles:1 People:1 Vehicles:1 People:1
Flooded Flooded Flooded Flooded Vehicles:1 Vehicles:1
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May 5 May 5 May 6 May 7 May 8 May 9 May 10
0608 0606 0605 0604 0603 0602 0601

Male High Male High Male High Male High Male High Male High Male High
Count: 6 Count: 3 Count: 0 Count: 0 Count: 2 Count: 0 Count: 0
Female High Female High Female High Female High Female High Female High Female High
Count: 1 Count: 1 Count: 0 Count: 0 Count: 0 Count: 0 Count: 0
Flush: 0549 Flush: 0552 Flush: Flush: Flush: 0625 Flush: Flush:
Reason: Reason: Reason: Reason: Reason: Reason: Reason:
Unknown Unknown People:1 People:3 Unknown People:7 People:1
People:2 People:1 Vehicles: 1 Vehicles:2 People:5 Vehicles:3 Vehicles:1
Vehicles:1 Vehicles:1 Vehicles:4
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Discussion and Recommendations for 2014

General Discussion

The 2014 Gunnison Sage-grouse Watchable Wildlife Program had several surprises. First and foremost
the counts were highly affected by climate variability. During the beginning of the lekking season the
grouse seemed to avoid the snow covered lek and relocated to the ranching area to the north. At times the
grouse where seen displaying within 50 meters of the barn in an area which had been plowed out for the
cattle. Still other times grouse were witnessed displaying with the cattle and horses. Later in the season
the grouse displayed on the hill and ridge due east of the lek. They were observed on the hill behind the
two cottonwood trees that mark the southern boundary of the lek all the way to the north where the ridge
joins Tomichi Dome (refer to pictures below for locations where they were seen displaying more
frequently). Although they were seen on many locations on the hill, they were concentrated in the areas
circled in orange.

North
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East/SE

Trees to the south

Traditionally, visitors have had a difficult time locating the grouse on the lek in the meadow due to low
light and distance from the parking lot to the lek. Further, in recent years, the grouse have been leaving
the lek earlier every year. Therefore, to help visitors
locate the center of the lek, we attached a white

sign on the “H” brace (see photo). This white
beacon gave visitors a useful target to locate in

the pre-dawn darkness. Early in the season, with
the lek covered in snow, the wooden H-brace stood
out against the white back drop, and later in the
season after the snow melted, the white diamond
was effective as a locator. Also, the informational
signs in the parking lot were removed to allow
visitors a clear view of the lek without obstructions.
We received two positive comments in regards to
the removal of the informational signage.
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Far north to ranch

a,and east

Without an extreme wide angle lens it would be nearly impossible to show all the lekking locations
utilized in 2014 in one photo. Early in the season, when the lek was covered in snow, it was common to
see the grouse far north of the traditional lek in areas around the willows and as far north as the ranch (not
pictured). In the mid-season they were mostly seen in the traditional lek. However, later in the season
when the lek was flooded the grouse were typically seen dispersed on the ridge to the north and east
concentrated in the circled regions.

Visitors were present on 28 of the 40 days of the viewing season which was significantly lower than last
year (37/40). However, in 2014 we had more total visitors (297 compared to 233). The viewing trailer
was available for additional visits — no groups used the trailer for 20 days. Sisk-a-dee continued
delivering educational programs and used the trailer on two of the days. One group scheduled on May 4™
decided to cancel their visit as | informed them the grouse had moved from the lek to the hill behind
making grouse viewing difficult. On one day, due to a scheduling conflict which was the result of
miscommunication between the coordinator and the groups, the trailer was shared and the fee was divided
between the two professional guides. Of the 297 true visitors, 158 used the viewing trailer (44% as
compared to 80% last year). However, 139 (39%) visitors used the parking lot whereas only 45 (19%)
used the facilities last year. It is uncertain if these visitors just chose not to use the trailer as reservations
where down or if they would just rather view from their own automobiles.

Viewing from the trailer offers several advantages, one being that the volunteer can help ensure that all
visitors see the birds if they are there, making the trip much more valuable. In 2014, we had visitors from
at least 23 states and 5 countries outside the U.S. The economic value of the Waunita Watchable Wildlife
Site has not been quantified, but we continue to collect visitor use surveys and certainly the Gunnison
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economy benefits at a slow time of the year due to the interest in Gunnison Sage-grouse from visiotrs
from many locations around the world.

This year the number of birds observed was lower than last season. As mentioned earlier this was, in part,
due to the change in distribution of grouse and use of novel areas in 2014. Many birds were seen on the
ranching area to the north and on the ridge to the east of the traditional lek in the hay meadow directly
east of the viewing area. Counting grouse was complicated due to their scattered distribution in three
main activity centers (traditional lek, meadow north of traditional lek, ridge east and north of traditional
lek). The grouse on the ridge were very far from the parking lot and viewing site and made counting and
viewing challenging, and human activity in the parking area likely did not influence the behavior of the
grouse on the ridge or in the meadow north of the traditional lek. Unfortunately, due to the confusion of
how to make official counts when grouse used the area in a complex and novel way, not all observers
counted the lek uniformly. Some volunteers did not count the grouse on the far ridge, while others did.
On 9 April 2014, forty-four grouse, unknown sex, were witnessed flying from the ranching area from the
north to the ridge located behind the lek. During that time, there were 16 males and 8 females on the lek.
Gunnison sage-grouse used the Waunita area in 2014, but the pattern of use and distribution was unique.
They did not demonstrate the consistent pattern of use on the traditional lek that they have shown for
many years. This new behavior may be attributed to the atypical precipitation and flooding that occurred
this year. However, other factors may explain the shift in distribution as well. The lek has been a target
for predators during the last several years, with coyotes and golden eagles most prominent. Several
volunteers and visitors have witnessed golden eagles and coyotes depredating Gunnison sage-grouse at
the Waunita lek in recent years. In addition, the Waunita lek has served as the Watchable Wildlife Site
for 15 years and has had consistent human presence during the lekking season throughout that time frame.
While protocols have been effective in minimizing human disturbance to the grouse on the lek, it is
unclear whether human activity had an influence on the behaviors observed by Gunnison sage-grouse at
Waunita in 2014. Likely, a combination of weather, predators, and humans may have created a threshold
response and the grouse shifted primary lek location. It is not known, of course, whether the new lekking
locations will continue to be used in the future. If so, a permanent movement of the lek is a rarely
observed phenomenon and has several ramifications. The site becomes much less attractive as a
watchable wildlife location due to the distance the birds are located from the viewing area. CPW spent
significant funds to develop the site where it is and its loss would impact numerous commercial birding
groups as well as hundreds of visitors who annually travel to Gunnison to see the grouse. On a more
positive note, if the Waunita site is no longer an attractive option, a new site could be designed that
improves on several of the short-comings associated with the Waunita site. An optimal viewing design
would include a scenario where the site had controlled access to the public, a relatively large lek at 200 m
from a viewing trailer (closer than Waunita, but still far enough away to protect the grouse), and all
visitors would be required to view from the blind. If the shift in use at Waunita is permanent, what to do
with the existing site and how to manage the public around this new reality will be important issues to
resolve.

The high count for males this year was 19 on 5 April, down from the high count of 31 males last year.
The female high count this year was 14 on 10 April, down from 20 last year. The total high count in 2014
was 44 on 9 April. A key goal of the Gunnison Sage-grouse Watchable Wildlife Program is to manage
human activities and minimize harm to the birds at the lek. Continued efforts to monitor human visitors
and sage-grouse and to provide educational programs for the public are advised. The protocols and site
design features continue to help manage the visitors at this lek, and should continue to be vigorously
maintained. In 2014, grouse were flushed by humans on 3 of the 20 days (15%) they were present, a 10%
increase over last year. Of the 133 vehicles present at the site in 2014, only 4 (3%) of them violated
protocol which is down from 10.2% in 2013. Vehicle protocol violations this year included doors
slamming, exiting prior to birds flushing, and a horn going off. It is important to note that only three of

Waunita Watchable Wildlife Site Annual Report 2014 Page 25






the fifteen anthropogenic events lead to flushing birds. Traffic noise, on three occasions, was the factor
responsible for flushing grouse off the lek. Traffic noise on the county road continues to be a significant
threat to Gunnison sage-grouse at the Waunita lek. Recently, the Gunnison Sage-grouse Strategic
Committee decided not to act on a proposal for a time of day and seasonal speed limit reduction on the
county road to lower noise production. The proposal should be reconsidered.

The grouse stayed on the lek much later than then last year. They left the lek 6 of the 20 days before
sunrise (30%) which is dramatically lower than the 87.5% last year. This also reverses a trend that begin
at least in 2009 in which grouse behavior shifted to earlier and earlier flush times each year at the
Waunita lek. In addition to grouse leaving later on the traditional lek, the grouse displaying on the ridge
stayed much later. Unfortunately we did not record those times consistently. As in past years, several of
the early departures were due to the presence of and predation by golden eagles, rough-legged hawks, and
coyotes. Aside from natural animal interactions, there were few other apparent causes of flushes. The
constant presence of humans could very well be the hidden variable we have not picked up on. Our
presence may simply be changing the behavior of the birds using the Waunita lek. Aside from decreasing
lekking time, early departure means that visitors do not have a satisfactory experience viewing the birds.
One interesting observation we had earlier in the season was the behavior of grouse witnessed around the
ranch. On two occasions we could see the birds displaying within 50 meters of the barn. At
approximately 0700 the rancher left the barn pulling his feed with his tractor and did not disturb lekking
behavior. The change in grouse behavior in the area was frustrating for visitors and some followed the
grouse after they flushed from the traditional lek further north along the county road to get a better view.
This practice was discouraged but we did not have any authority to inhibit this activity.

Unlike last year where horses and donkeys were present on the lek for the last few weeks of the season,
they were kept completely off the lekking area. However there were multiple occasions where large
herds of elk were seen on the traditional lek, to the north in the pasture areas, and on the ridge behind the
lek; greater than 150 were seen on 28 April.

Site Issues: Parking Lot and Trailer

There seemed to be little confusion on how to park vehicles in the parking lot for viewing this year. To
maintain the parking lot flow, volunteers provided an example of how to park by arriving first at the site
and parking at the extreme north end of the wall, parking parallel to the wall. There were however two
occasions where visitors arrived prior to the volunteer and parked facing south. In doing so this year it
made for very difficult viewing as most of the grouse where to the north.

The average number of vehicles at the site in 2014 was 3.3. The site easily can accommodate this number
of vehicles. However, higher numbers of vehicles were present on several days, with a maximum of
eleven vehicles at the site. Having a clear plan communicated well to the volunteers and described on the
web page and through other sources of information about the Watchable Wildlife Site is recommended.

A sign explaining how to enter the parking area and how to park would be useful to visitors.

This year, as it often is, the main problem with the trailer was entering inside. Many of our visitors are
seniors who need assistance reaching the high trailer step. A step was placed at the base of the trailer
under the door. The step itself worked well but there were two main concerns: one, when covered in snow
it was very slick, and two, the step was very unstable and one visitor did fall, unharmed, while entering
the trailer. Adding some stabilizing boards to the bottom and tack-strip to the top would eliminate these
two issues.

Unfortunately, due to time constraints and internet access at home, the daily updates on the Gunnison
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Sage-grouse Vvia blog did not happen this year. Because of this we were not able to pass on information
which helps visitors to get an idea of the activities on the lek before their visit, creating an idea of what to
expect. The blog had been viewed as of last year 1,818 times since its creation in May 2011, from nine
different countries including the U.S., Vietnam, Bulgaria, Greece, Honduras, Poland, Indonesia,
Kyrgyzstan, and Russia.

Data Forms

Again in 2014, volunteers have not been recording movement and use of the lek data on the back side of
the CPW grouse survey form and this needs to be clearly explained to volunteers next season—although
several volunteers were very good at doing so this season. Further, all volunteers need to be encouraged
to descriptively note various events occurring at the lek each morning including the presence of predators,
the presence of disturbances, and how the birds respond to both. We still recommend modifying the data
sheet to include a table of potential disturbances and this would help the volunteers to know what to
observe and write about. More detailed information about how disturbance events affect grouse is
needed.

The visitor use data sheets are well organized and volunteers need to be sure to fill out all the information
requested each day. It should be noted that pencils are the best for data recording, as pens often do not
work well in cool temperatures. Also, additional data sheets may be picked up from the extras folder, or
copies may be made when data sheet numbers become low.

Volunteers

The volunteers performed their assigned jobs and followed the schedules well. This was the fourth
consecutive year that every volunteer made it to the lek on each assigned day—we had perfect attendance
and monitored all 40 days of the season! Volunteers did a good job communicating with the public and
reminding them of the protocols. Volunteers should be encouraged to communicate even more with the
visitors about parking, protocols, and especially in what direction visitors will be most likely to see the
grouse. As this was a very difficult year in viewing the birds as they were scattered over vast areas, the
volunteers must be praised for their communication with other volunteers and their dedication to passing
on that information to the visitors as they arrived.

Volunteers may not have provided accurate counts due to lack of experience, confidence, and lack of
knowledge based on the birds location in relationship to the lek, We would highly advise updating
counting protocols as the birds seem to be varying from their historical trends of staying on the lekking
area adjacent to the viewing trailer. New volunteers were encouraged to do one additional day of training
with an experienced volunteer which seemed to work out very well. The first week was lacking in
documentation quality but after that volunteers did much better. The coordinator should also emphasize
that learning to count the grouse proficiently requires time and experience. The more time they spend at
the lek the better their data will be. Volunteers should also be reminded, repeatedly if necessary, that data
sheets should be filled out in their entirety. Volunteers should also understand that any critiques from the
coordinator are only made to better the volunteer’s ability and ease the process of data interpretation.

As suggested last year, volunteers were asked which type of communication is best for them. It was
found that unanimously people preferred text messaging. It must be stressed to the volunteers that they
must respond to all texts and emails. We had a couple problems in this area this year.

Visitor communications

Sisk-a-dee continued to communicate with the public regarding the Watchable Wildlife Site. Many
visitors who contact Sisk-a-dee are interested in viewing grouse outside of the April 1- May 10 viewing
season. Many other calls and e-mails are related to specific questions about the viewing experience. The
public is able to reach Sisk-a-dee by phone (970-641-3959), by visiting the Sisk-a-dee webpage
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(Siskadee.org), or by Dr. Patrick Magee’s office phone (970-943-7121) or e-mail address
(pmagee@western.edu). Interested parties were also able to contact Daniel Piquette through e-mail and
phone.

Visitor Comments

Few visitors commented on their experiences at the Waunita site this year. Many where appreciative of
the volunteer’s dedication to pointing out the grouse location on the east ridge. Because we were not able
to do daily blog entries, we can be almost certain we missed valuable comments as the visitors were not
able to follow the grouse activity.

Reservations and Fees

Reservation fees will remain at $100 for the 2015 viewing season. The cancellation fee of $50 after
March 15 will also remain. The reservation policy is that groups can only reserve the trailer on 1 January
for the following year to limit scheduling miscommunications during the summer months. For example, a
group may reserve the trailer on 1 January 2015 for the 2016 viewing season. All groups must make a
reservation under Sisk-a-dee’s special use permit with CPW and all groups are required to be in the
trailer, not in the parking lot. We only allow a group to view from their vans in the parking lot if an
irresolvable booking error has been made. In 2014, the trailer was booked on 18of 40 days, including two
commercial groups using the site twice. Interest in commercial viewing of Gunnison sage-grouse
continues to be a popular activity for for-profit birding companies and the interest among private,
individual birding groups seems be steady, as we had 9 private parties book the trailer.

Sisk-a-dee Website

Although feedback regarding the website has been generally positive in recent years, many visitors,
especially parking lot visitors, felt that the website was not clear on the process of reserving the trailer,
where to park, when to arrive, and what direction to look for the grouse. An improvement on the website
might include specific sections pertaining to either parking lot or trailer viewing, so as to minimize any
confusion.

Volunteer Appreciation

In cooperation, CPW and Sisk-a-dee hosted a volunteer appreciation dinner again this season.
The volunteers were invited to a pizza dinner at Mario’s Restaurant in Gunnison on 2 May 2014.
The volunteers also received a Sisk-a-dee t-shirt.
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Volunteer Responsibilities

Monitoring Visitor Use at Waunita:

1. Pick up a spotting scope the day before you count (make sure you do this before the
office closes around 4 pm).

Make sure you have all data sheets before you go to the site.

Drive by Gunnison Bank and Trust to read the air temperature on thermometer.

4. Make sure that you are at the site at least one hour before sunrise (the sunrise times

change every day so be sure to check ahead of time). The site is 19 miles east of town,

and it’s a good idea to allow for 40 minutes of driving (drive slowly and carefully
because there are often animals on the road and sometimes the roads are icy or snowy).

Once at the site, set up your spotting scope with a window mount or tripod.

6. Talk to any visitors at the site: explain to them the protocol of the site; ask them where
they are from; make sure they are quiet and remain in their vehicles with the engine off
and the lights off; make sure no one leaves until all grouse have flushed from the lek.
Hand them copies of the protocol. Tell them that you will let them know when they can
leave.

7. Make sure you fill out everything on the grouse and the human data sheets (including
date, observer name, weather, disturbances, numbers, etc.).

8. If someone arrives late at the site, you should leave your vehicle to explain to him or her
that they must be at the site at least one hour before sunrise if they plan on returning to
the site another day. Please immediately give them a protocol sheet; they may not know
any of the protocol. BE PROACTIVE!

9. If anyone exits their vehicle, slams a car door, doesn’t turn off their car or lights, uses the
restroom, or violates the protocol in any other way, explain to them that they must be
quiet until all the sage-grouse flush. Once they cause a disturbance, you may leave your
car to enforce the protocol. Do not hesitate to exit your car if you need to explain
protocol.

10. Watch the grouse once it is light enough to identify them. Start looking for the grouse
when it seems too dark to see them. With binoculars you can see the grouse fairly well in
dim light. Count the number of males and females every 5-10 minutes and record their
numbers on the data sheet. Look for predators or anything that might disturb them.

11. Once you have obtained your first accurate count, walk through the parking lot routinely
(every half hour or so) to point out location of the grouse, encourage adherence to the
protocol, and to answer any questions.

12. Once all the grouse have flushed or left the lek, record the time they flushed and the
direction they flushed. Continue to scan for any sage-grouse remaining on the lek for an
additional 5-10 minutes, and check with anyone in the trailer to be sure all birds have
flushed before allowing people to leave the site, as people in the trailer may have a
different angle/vantage point. If the birds flushed and flew to the sagebrush covered
ridge behind the lek (to the east of the lek) but are no longer on the lek, you may leave.

13. Give visitors the economic impact surveys (1 per car), and encourage them to take a few
minutes to fill them out at the site (as opposed to filling them out later and sending them
to Sisk-a-dee—people usually forget about the surveys once they leave).

14. Drop off the scope and data sheets immediately the morning you return from the site
(weekend volunteers must turn in data sheets on Monday morning).

w N

o
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When meeting a commercial group:

1.

2.
3.

10.
11.

12.

13.

Pick up a scope, keys to the viewing trailer, and data sheets the day before going to the
lek. Bring a flashlight or headlamp.

Drive by the Gunnison Bank and Trust to read the air temperature on thermometer.

Meet the group at their hotel at the specified time (usually 45 minutes to an hour before
arrival time — one hour and fifteen minutes before sunrise, to allow plenty of time for the
group to set up).

At the hotel, explain the protocol to the group. They should have read it already, but just
reiterate it to them since it’s so early in the morning. Also tell them that there is an
outhouse at the site but it is only available for use after all birds have departed the lek.
Be sure they know not to slam car/van doors or talk loudly at the site. Make sure the
group members are prepared to go directly from the van to the trailer — they shouldn’t be
organizing their belongings once the y arrive at the site.

At the hotel, tell the group to wait in their van(s)/car(s) once they arrive at the site while
you go open the trailer.

Have the group drive their own vehicles and follow you to the site. Drive slowly (no
more than 55 mph and carefully). Park behind the trailer (to the west of the trailer).
Once at the site, open the trailer. Unlock and open the door and unlock the windows (but
leave the windows closed).

Go back and get the group. It is usually a good idea to bring a headlamp or a flashlight to
shine on the steps of the trailer and on the benches. This makes it easier for the group to
set up.

Tell the group to keep all objects on the floor, not on the benches, so that nothing falls on
the floor. Also tell them to be quiet when moving around the trailer to look through
SCopes.

Once everyone is set up, turn off all lights in the trailer and push the windows open.
When the windows are open, make sure everyone remains quiet and still until the birds
have flushed (especially once the sun is shining in the trailer).

When the birds have flushed, check for another 5-10 minutes for any remaining birds. If
none are present, check with the volunteer in the parking lot to be sure all sage-grouse
have flushed. Then tell the group they are free to go and might be interested in reading
the interpretive signs. Then lock up the trailer.

Before the group leaves, make sure you collect the user fee from the group leader.
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2014 Group Contacts

Company Name

Contact Name

E-Mail

Phone

Commercial Groups

Eagle Eye Tours

Rudolf Koes

rkoes@mts.net

204-997-7667

Mike Hendrickson Guiding

Mike Hendrickson

mlhendrickson@yahoo.com

218-348-5124

Field Guides Inc.

Sharon Mackie
Dan Lane
Megan Crewe

smackie@fieldguides.com

406-848-7942
225-229-7368
609-408-3680

High Lonesome Bird Tours

Forrest Davis
Wezil Walraven

hilone@hilonesometours.com

443-838-6589

Partnership for David Trently david@pibird.net 570-483-4275
International Birding Norm Lewis 303-910-1629
Quetzal Nick Komar quetzal65@comcast.net

Foundation/Quetzal Tours

Victor Emmanuel Nature
Tours (VENT)

Brian Gibbons

Brian_gibbons@juno.com

214-808-5599 (cell)
805-461-0666 (office)

Wildside Birding Tours Adrian Binns binns@wildsidetoursinc.com | 267-968-9500
888-875-9453

Non-profit Educational,

Environmental or Birding

Groups

Audubon Connecticut Phil Rusch philiprusch@charter.net 860-617-9005

Andrew Griswold

agriswold@ctaudubon.org

860-575-4317

Sisk-a-dee Patrick Magee! pmagee@western.edu 970-641-3959
Private non-commercial

groups

Private Edward Pullen edwardpullen@gmail.com 253-905-5662
Private Pat Pourchot pat@pourchot.com 907-250-7798
Private Joanna Hubbard jmh_tk@yahoo.com 907-242-6951
Private Dan Wilkerson wilkersondan@hotmail.com 979-777-4499
Private Samual Heliangelus heliangelus@telia.com 46-76-767 39 76
Private David Hursh 781-296-1603 dhursh@hotmail.com
Private Dick Filby dickfilby@hotmail.com 970-704-9178
Private Nick Whitehouse

Private Rob Alvo Robalvol@gmail.com 613-407-8253
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2014
Waunita Watchable Wildlife Site:
Gunnison Sage-grouse Lek
Viewing Information and Protocol

Directions to the Waunita Lek:

Gunnison Sage-grouse predictably use the Waunita Lek, located 19 miles
east of Gunnison just north of Hwy 50. Turn north on County Road 887 (Waunita Hot Springs Road) and
go 0.6 miles to a small pull-off on the right where you can view the birds. A viewing trailer, just north of
the parking lot, is available by reservation only or Sisk-a-dee tours, free to the public. The lek is located
to the east of the road in the open meadow (see map). This observation point offers a good view of the
birds through binoculars and spotting scopes and is far enough away from the lek to minimize disturbance
to the birds. The lek is located on private property, but the pull-off is a Colorado Parks and Wildlife
managed Watchable Wildlife site. The site is open April 1%t through May 15™.

Where to see the birds:

The Waunita Lek extends from the pull-off to the top of the eastern ridge and from the willows on the left
(north) to two cottonwood trees to the south. There is a fence brace about halfway to the ridge and almost
directly west from the pull-off. The birds are most commonly seen just north of the fence brace,
displaying on either side of the fence.

Wauml:a Lek Site Map

R
14 b

When to see Gunnison Sage-grouse displays:

The best time to view the elaborate and bizarre breeding dance of the Gunnison Sage-grouse is from 1
April to early-May. Gunnison Sage-grouse wake up early and arrive on the leks (breeding grounds) before
dawn. Therefore, to minimize impacts on birds, VISITORS MUST ARRIVE AT LEAST ONE HOUR
BEFORE OFFICIAL SUNRISE and remain at the lek until breeding displays have ended. Visitors
should leave Gunnison at least 1 hour 45 minutes before sunrise. Displays may continue for a couple
hours after sunrise. For sunrise information please refer to the sunrise table on the backside of this page.
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Gunnison Sage-grouse Lek Viewing Protocol 2014 (iinnican Qiinrica

The Gunnison Sage-grouse is a seriously imperiled species and highly Day | April | May
vulnerable to human disturbance. The US Fish and Wildlife Service will make
a decision in September 2014 about listing the bird as an endangered species. Sisk- 1 0653 | 0611
a-dee, Colorado Parks and Wildlife, and Western State Colorado University are 2 0652 | 0610
actively managing the Waunita Watchable Wildlife site to minimize the impacts of 3 0650 | 0609
viewing the birds. Please help us make this viewing experience quality for you and 4 0649 | 0608
other birders by following the protocol below. Thank you for your efforts and enjoy 5 0647 0606
the rare and beautiful dance of the Gunnison Sage-grouse! If you do not wish to 5 0646 | 0605
view the sage-grouse from your car, you may reserve the viewing trailer
(www.siskadee.org for more information) for a fee, or you may attend one of the 710644 | 0604
free tours led by Sisk-a-dee. 8 0643 | 0603
e Arrive at the Waunita Watchable Wildlife site at least 1 hour before 9 0641 | 0602
sunrise. You should leave Gunnison at least 1 hour 45 minutes before 10 | 0640 | 0601
sunrise. See the table to the right for this year’s sunrise times. 11 | 0638
e If you are the first vehicle, pull up into the semi-circular drive behind the rock 12 | 0637
wall as far north as you can. Subsequent vehicles parallel park behind the first 13 | 0635
car. Please pull up as close as possible to the vehicle in front. 12 0632
¢ When you arrive at the Waunita Watchable Wildlife Site a volunteer will greet
you. They can help answer questions and will be monitoring your activities 15 | 0632
through the morning. Please do not leave your vehicle. 16 | 0631
e Turn off vehicle engine when you arrive and do not start up engine until you 17 ] 0629
leave. You must remain in your car until all birds have flushed from the lek. 18 | 0628
e Please remain in your vehicle and set up a spotting scope. Remain as quiet as 19 | 0627
possible: NO radios, cell phones, horn honking, car door slamming or other 20 | 0625
automobile noises. >1 | 0624
e Anouthouse is available at the site. After the grouse have flushed you are 55 10623
welcome to leave your vehicle, use the outhouse, and read the interpretive >3 T o621
literature.
e Remain very quiet; if you do talk keep your voices to a whisper. 24 | 0620
e Do not leave the site and remain in your vehicle until the birds have 25 | 0619
ended their displays and have departed from the lek. A volunteer will 26 | 0617
indicate when it is appropriate to leave. 27 | 0616
Site Management: 28 | 0615
Colorado Parks and Wildlife owns and manages the pull off. Protocols are enforced 29 | 0614
by them. Any person deviating from these protocols is suspect to a wildlife 30 | 0613

violation and fine. Sisk-a-dee provides educational programs and viewings for the
public and holds the permit to coordinate the commercial use of the Waunita
Watchable Wildlife Site from the Colorado Parks and Wildlife. Contact Sisk-a-dee for more information
(siskadee.org). Western State Colorado University (WSCU) provides volunteers to monitor the bird
population and human disturbances at the site.
e Contact Colorado Parks and Wildlife at 970-641-7060, or Sisk-a-dee at 970-641-3959 for more
information.
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If you are interested in information on local

Habitat Stamp: Visitors of Colorado State Wildlife Areas accommodations please contact the Gunnison Country
may purchase a Colorado Wildlife Habitat Stamp from the Chamber of Commerce: 500 East Tomichi, Gunnison,
Colorado Parks and Wildlife. Proceeds go to protecting CO 970-641-1501. The Waterwheel Inn offers discount
wildlife habitat. Stamps may be purchased online at: rates for birders and grouse viewers (970-641-1650).

http://wildlife.state.co.us/LandWater/HabitatStamp/Pages/HabitatSta Waunita Hot Springs Ranch, 8 miles northeast of the lek,
also offers lodging (970-641-1266,

http://www.waunita.com).

2014
Waunita Watchable Wildlife Site:
Gunnison Sage-grouse Lek
Commercial and Group Viewing Information and Protocol

LandWater/HabitatStamp/Pages/H

The Gunnison Sage-grouse is a 2014 Gunnison Sunrise  seriously
imperiled species and highly _ i
vulnerable to human disturbance. The US Fish and Wildlife Day | April | May i) 5
make a decision in September 2014 regarding the listing of the bird as 1 0653 | 0611 @"
endangered species. Sisk-a-dee, Colorado Parks and Wildlife and > 0652 1 0610 Western
State Colorado University actively manage the Waunita Watchable \Wildlife
site to minimize the impacts of viewing on the birds. Please help us s 0650 | 0609 |ake
this viewing experience quality or you and other birders by following 4 | 0649 | 0608 ithe
protocol below. Thank you for your efforts and enjoy the rare and 5 0647 | 0606 peautiful
dance of the Gunnison Sage-grouse! 6 0646 | 0605
7 0644 | 0604
VieWing Trailer 8 0643 | 0603
e The trailer is to be used by groups with reservations only. In order 9 0641 | 0602 [to reduce
scheduling conflicts, you may only reserve the trailer beginning 10 10820 0601 January
1 for the following calendar year. To make a group reservation contact

Sisk-a-dee at 970-641-3959. A $100 fee is required. 11 | 0638

« All groups will be escorted to the viewing trailer at the Waunita 12 | 0637
Watchable Wildlife site at least 1 hour before sunrise. See the table 13 | 0635 for
sunrise times. 14 | 0634

e Remain as quiet as possible: NO radios, cell phones, horn honking, 15 | 0632 van door
slamming or other automobile noises. 16 | 0631

e Do not drop anything inside of the trailer. This will disturb the 17 | 0629 birds and
they might flush. 18 10628
Remain very quiet; if you do talk keep your voices to a whisper.

. . . 19 | 0627 .

e An outhouse is available at the site for use after the grouse depart 50 | 0625 their lek.
Once inside the trailer do not leave until the birds have ended their displays
and have departed from the lek. Your volunteer guide will scan the 21 | 0624 lek for
an additional five to ten minutes before allowing your group to 22 | 0623 leave to
be sure all sage-grouse have left the lek. 23 | 0621

e Bring binoculars, spotting scopes, warm clothes and blankets to sit 24 | 0620 on.
When the sun illuminates the trailer please remain very still. The 25 | 0619 grouse
potentially see movement in the trailer and become nervous. 26 | 0617

e Protocols are enforced by Colorado Parks and Wildlife. Any 27 | 0616 person

deviating from these protocols is suspect to a wildlife violation and fine.
. . e . 0615 .
e Commercial use of the Waunita Watchable Wildlife site requires a 0614 permit
from Colorado Parks and Wildlife. All commercial users with
reservations are covered under Sisk-a-dee’s permit. 0613

N
[ee]

N
©

w
o
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e Contact Colorado Division of Parks and Wildlife at 970-641-7885 or Sisk-a-dee at 970-641-3959 for
more information.

Habitat Stamp: Visitors of Colorado State Wildlife Areas may
purchase a Colorado Wildlife Habitat Stamp from the Colorado Parks
and WitdkifereRieestdsigmiamiesach ngaitdbifenbahisat.pisdamps may
be purghmgedtrmﬁ“mnaon Country Chamber of Commerce: 500 East

http://wi RIVE bt 0R/ CEnATR-AEH LRBitdrR N PYeReY/ AR tamp.aspx

discount rates Tor birders and grouse viewers (9/0-641-1650).
Waunita Hot Springs Ranch, 8 miles northeast of the lek, also offers

http:/ MedbiHif %0841 c@Afs MtmrtWatesirsitaStamp/Pages/HabitatSta

Gunnison Sage-grouse
Waunita Watchable Wildlife Program Highlights

Land Conservation -- Public/Private Partnership
Pringle Family has conservation easement of property containing the lek, held by TNC
CPW owns parking and viewing area

Site Management — CPW

CPW is responsible for site logistics

CPW built the site — includes a parking drive way, a rock wall, viewing trailer site, educational sighage
Owns and maintains viewing trailer and moves it on and off the site

Regulates site rules such as opening and closing dates (1 April to 15 May)

Issues a Special Use permit to Sisk-a-dee to coordinate the Watchable Wildlife Program

Educational Program and Public Viewing — Sisk-a-dee, CPW
Sisk-a-dee provides a free program open to public, consists of an evening slide show and morning
V|eW|ng program h|gh||ghts grouse ecology and conservation

B S— (siskadee.org)
Reservations for the Waunita Watchable Wildlife Grouse ind commercial users in consultation with CPW
o _ o d photography (5-10 calls per week)
Viewing Trailer may be made beginning on 1 January the year sope and tripod; Sisk-a-dee provides second scope and

bl

Commercial Lek Viewing — Sisk-a-dee, Western, CPW

Sisk-a-dee communicates with commercial groups and maintains/updates viewing protocols
Sisk-a-dee holds special use permit with CPW

Sisk-a-dee collects user fees

CPW provides viewing trailer

Western volunteers guide groups to viewing trailer

Human Use and Grouse Monitoring Effort — Western, CPW, Sisk-a-dee

CPW provides paid internship opportunity for Western student

CPW helps attract volunteers for the site through their volunteer program

Western coordinates volunteer effort
A WSCU student coordinates the volunteer effort as an intern with CPW
Student supervises and trains a team of volunteers (approximately 10)
Volunteers monitor the viewing area every morning from 1 April to 10 May
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One volunteer serves as the monitor for the public viewing in parking lot, greets visitors
One volunteer accompanies the commercial viewers to viewing trailer
Both volunteers record number of grouse at site according to CPW lek counting protocol
Public viewing volunteer also collects data on the number of human visitors and their behaviors
WSCU intern organizes site visits for all commercial groups
Western and Sisk-a-dee manage the data and write a final report for CPW each season
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Gunnison Sage-grouse Viewing
Scheduling Calendar

2014

Sunday

Monday Tuesday

Wednesday

Thursday

Trailer: Krystal

Parking Lot: Cassie

Parking Lot: Eric K

Trailer - None

April 1

April 2

Parking Lot: Heather

Trailer - None

Trailer: Amy H

April 13

Parking Lot: Sarah K

April 8

April 9

Parking Lot: Heather

Trailer: None

Parking Lot: Kyle G

Trailer

Trailer:

Parking Lot: Kyle G

April 3

April 17

None
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April 20 April 22

Parking Lot: Camy
Parking Lot: Amy H
Trailer: None
Trailer: None

April 28 April 29 April 30
Parking Lot: Eric K Parking Lot: Mike H Parking Lot: Kyle G Parking Lot: Karen Parking Lot: Mick
Parking Lot: Dan Trailer: None Trailer: None Trailer: None Trailer: None Trailer: None
Trailer: None
May 5 May 6 May 7 May 8 May 9 May 10
Parking Lot: Dan Parking Lot: Amy H Parking Lot: Heather Parking Lot: Eric K Parking Lot: Parking Lot: Dan
Mike C
Trailer: None Trailer: None Trailer: None Trailer: None Trailer: None Trailer
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Gunnison Sage-grouse Viewing
Scheduling Calendar
2015

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

April 1 April 2

April 5
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April 12

April 26

April 20

April 21

April 22

April 27

April 28

April 29

April 30

April 24

April 25

May 3

May 4

May 5

May 6

May 7

May 8

May 9
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Ranching For
Gunnlson Sage—Grouse @{CATTLEMEN’S

ASSOCIATION
Agenda

% 9:30 a.m -10:00 a.m. - CPW Director Bob Broscheid
Welcome/Introductions

% 10:00 a.m - 10:15 a.m. - Kathy Griffin, CPW Species Conservation Coordinator
Gunnison sage-grouse listing status and updates

% 10:15a.m - 11:15 a.m. - Tony Apa, CPW Avian Researcher
Gunnison sage-grouse biology, habitat use and identification of productive sage-grouse habitat

* 11:15a.m - 12:15 p.m. - David Moreno, USDA-APHIS-Wildlife Services
Predator management and sage-grouse

* 12:15p.m.-1:15 p.m.
Working lunch & discussion of morning's topics

% 1:15 p.m - 2:30 p.m. - Trevor Balzer & Jim Garner, CPW Habitat Coordinators
Identification and management of sagebrush communities

Habitat management tools
Restoration techniques
Gunnison sage-grouse friendly plant materials

O

o O O

%  2:30 p.m. - 3:30 p.m. - Robbie LeValley, CSU Area Range and Livestock Specialist
Grazing practices and Gunnison sage-grouse

%  3:30 p.m. - 4:30 p.m. - Ken Morgan, CPW Private Lands Program Manager, Terrestrial Section
Funding and cost sharing opportunities

%  4:30 p.m - 5:30 p.m. - John Swartout, Governor's Sage Grouse Senior Advisor
Policy Discussion - Question and Answer session
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Spatial and temporal abundance and distribution patterns of common ravens
(Corvus corax) in relation to anthropogenic subsidies in an altered sagebrush
ecosystem in the Gunnison Basin, Colorado

PATRICK MAGEE!

Department of Natural and Environmental Sciences, Western State Colorado University,
Gunnison, CO 81231

Abstract:

Common raven (Corvus corax) numbers have increased dramatically in the Gunnison Basin and
throughout western North America in the last 50 years. The rise of ravens corresponds to the dramatic
alteration of western landscapes including the sagebrush biome. Anthropogenic subsidies such as
landfills, transmission lines, encroaching trees and other invasive vegetation, and pronounced
fragmentation of the landscape have all benefitted ravens. Recently, ravens were implicated as primary
nest predators of greater sage-grouse (Centrocercus urophasianus) in the Great Basin and elsewhere in
the western U.S. Little is known regarding the effects of raven depredation on Gunnison sage-grouse
(Centrocercus minimus) nests and chicks. | studied raven abundance and frequency of occurrence in the
Gunnison Basin, Colorado in relation to anthropogenic resources. Twelve sites of varying anthropogenic
impact were surveyed for one year from August 2013 to July 2014. | conducted point counts at each site
3 times per sampling day and twice each month. | determined patterns of raven use in relationship to
time of day and season and according to the degree of human alteration of the site. Ravens, ubiquitous
in the study area, were present at all sites, at all times of day, in all seasons, and ravens were present on
nearly half of all point counts. Over 81% of all ravens were detected at the landfill and used the landfill
in a bimodal diurnal pattern throughout most of the year. The pattern changed to continuous use
throughout the day in winter, particularly on days with inclement weather. Ravens were highly active in
morning and mid-day periods from fall through early spring especially flying and presumably foraging
along the east-west river corridor. In late November, ravens started feeding on carcasses and from
December through March road kill highway carcasses were an important part of their diet. Ravens used
town sites such as the grocery store parking lot and the residential area less than other anthropogenic
sites. The Gunnison County Airport was among the sites that had the least use by ravens. Ravens were
observed flying low and circling over sagebrush during the Gunnison sage-grouse nesting season.
Numerous opportunities to reduce raven populations or to modify raven behavior in the Gunnison Basin
are available primarily through reduction of anthropogenic resources. These management efforts should
focus on burial of waste at the landfill and removal of road kill carcasses. Future research should
determine the efficacy of management actions to reduce anthropogenic subsidies on subsequent raven
abundance. Importantly, which ravens are targeted for management (territorial, dominant adults vs.
juveniles) plays a major role in how management activities impact potential effects of ravens on sage-
grouse.
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INTRODUCTION

Common raven (Corvus corax) populations have increased dramatically in the last 50-60 years across the
western United States (Sauer et al. 2014). Of the four sub-species of common ravens, Corvus corax
sinuatus occurs in Colorado and across much of the western U.S. from British Columbia and Montana
south through Mexico (USFWS 2008). In Colorado they have increased at a rate of 3.29% annually from
1968-2012 (Sauer et al. 2014). According to these data, in Colorado their population has doubled twice
in the last 45 years. In the Gunnison Basin, historic raven population data are available through
Christmas Bird Counts which date back to 1954. In that year, 1 common raven was observed. By 1967,
21 ravens were observed and this increased to 126 ravens in 1972. By 1987, 202 ravens were sighted.
In 1993 the count was 503 ravens and 591 ravens were reported in 2006. In 2014, the count was 540.
Although Christmas Bird counts are not robust and fluctuate annually, they provide evidence for a
substantial local increase in ravens in the last 60 years that corresponds with raven population
explosions throughout the western U.S. (Boarman and Heinrich 1999, Sauer et al. 2014).

The rapid increase in common ravens, especially in the western U.S., has been attributed to changing
landscapes and that ravens are ecological generalists benefitting from human subsidies. The breadth of
their diet is impressive; they are alternatingly granivores, frugivores, insectivores, piscivores, carnivores,
egg eaters, scavengers and garbage collectors (Boarman and Heinrich 1999). They often feed on the
ground but scan for food from high perches or on the wing. Anthropogenic food subsidies include road
kill carrion, landfill bonanzas, dumpster trash, varied trash where human activity is high, agricultural
fruits and grains, rodents in freshly hayed meadows, offal left by big game hunters, afterbirth of
livestock and sickly lambs and calves may be devoured or have had their eyeballs poked out and
consumed by ravens (Boarman and Heinrich 1999). Bridges, transmission poles and towers, oil derricks,
railroad trusses and billboards serve as nesting, roosting, and perching substrates (Boarman and
Heinrich 1999). Raven population explosions have led to conflicts with humans and impacts to wildlife
populations in several ecosystems (Boarman 2003, Austin and Mitchell 2010).

The once vast sea of sage encompassed 307 million ha of western North America, but now occupies only
166 million ha (Schroeder et al. 2004). Approximately 13% (402,000 km?) of the western U.S. is
dominated by human altered landscapes (agriculture, urbanization, transmission lines, roads) (Leu et al.
2008). As the sagebrush biome has been converted to other land uses, fragmented into smaller pieces,
and degraded, ecosystem processes have failed and wildlife populations have declined (Knick et al.
2003, Boyle and Reeder 2005, Welch 2005). Currently greater sage-grouse (Centrocercus urophasianus)
occupy 56% of their historic range, and Gunnison sage-grouse (Centrocurcus minimus) occur on just 10%
of their historic sagebrush landscape (Schroeder et al. 2004). Using videography, researchers have linked
ravens directly to depredation of greater sage-grouse eggs and chicks (Coates et al. 2008, Coates and
Delehanty 2008, Coates and Delehanty 2010, Lockyer et al. 2013). The rise of ravens has led to a
changed sagebrush predator community, with ravens as the most numerous representative. At the
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Idaho National Laboratory, raven nesting densities are 4-9X higher than three species of sympatric buteo
hawks and of the four avian predatory species, almost 50% of nests belong to ravens (Coates et al.
2014). That 73% of their nests are located on anthropogenic structures compared to 2-3% for the
buteos, suggests a mechanism for raven dominance (Coates et al. 2014). The degradation of the
sagebrush ecosystem has led to long-term population declines in sagebrush obligate species including
sage-grouse (Connelley et al. 2004, Schroeder et al. 2004, Connelley et al. 2011). In contrast, habitat
fragmentation and the creation of habitat edges, human infrastructure, and expansion of non-native
vegetation have benefitted ravens (Coates et al. 2014, Howe et al. 2014) (Table 1). Recent studies of
raven impacts on greater sage-grouse (Coates et al. 2008, Coates and Delehanty 2008, Coates and
Delehanty 2010, Lockyer et al. 2013, Howe et al. 2014, Coates et al. 2014) have provided substantial
evidence that artificially boosted raven populations may impact grouse nesting success and chick
survival, however, less is known about impacts of ravens on Gunnison sage-grouse.

Table 1. Anthropogenic features of sagebrush landscapes and common raven response.

Anthropogenic Feature Raven Response Literature Reference
Electrical transmission lines Perch sites Coates et al. 2014, Lammers and
Nest sites Collopy 2007, Prather and Messmer
2010, Slater and Smith 2010, Howe et
al. 2014
Roads and highways Road kill food source Coates et al. 2014
Edge habitat preferred
Invasive plant community Edge habitat preferred Howe et al. 2014, Coates et al. 2014
Conversion to agricultural Consume waste grain Coates et al. 2014, Evans 2004
Edge habitat preferred
Habitat fragmentation Edge habitat preferred Dinkins 2013, Coates et al. 2014,
Howe et al. 2014
Increased frequency of wildlife Edge habitat preferred Howe et al. 2014
and conversion to annual grass
Suppression of wildfire and Nest sites Howe et al. 2014
pifion-juniper afforestation Edge habitat preferred
Decreased sagebrush canopy Increased grouse predation | Coates and Delehanty 2010, Coates et
cover al. 2014
Landfill Food bonanza Heinrich 1989, Boarman and Heinrich
1999
Urbanization Food, nest sites, roosts Leu et al. 2008

The purpose of this study was to quantify raven distribution and abundance at various sites in the
Gunnison Basin, where 85% of the global population of the Gunnison sage-grouse occur (Gunnison Sage-
grouse Rangewide Conservation Plan 2005). The chief goal was to determine spatial (site) and temporal
(seasonal and time of day) patterns of use by ravens in the study area. Sites were chosen to provide a
gradient of anthropogenic impact with relatively low impact sagebrush reference sites representing
more historical landscapes before raven abundance increased dramatically. While the study did not
directly assess impacts of ravens on Gunnison sage-grouse, it was conceived as a first step in better
understanding local raven ecology and provided initial insight into raven use of sagebrush habitats.
Because ravens are a synanthropic species, | hypothesized that they would use sites in proportion to the
extent of human modification and resource subsidies available.
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METHODS

Study Area

The study was conducted in the Gunnison Basin located in south-central Colorado in the Southern Rocky
Mountain/Colorado Plateau Bird Conservation Region (BCR 16). An 18 km west to east expanse roughly
paralleling U.S. Highway 50 from Mile Mark (MM) 153 to 164 served as the study area and the location
of 12 sampling sites. In the center of the west-east band was the town of Gunnison with a population of
5,854 people (15,507 in the county and a population density of 4.7 people per square mile). At 2,348 m
msl (7,703 feet msl), Gunnison is within a high elevation intermountain basin receiving approximately
26.5 cm (10.4 inches) of annual precipitation and 128.3 cm (50.5 inches) of yearly snowfall. The mean
maximum temperature is 13.1°C (55.5°F) and the mean minimum temperature is -6.8°C (19.7°F)
(Western Regional Climate Center 1900-2005, www.wrcc.dri.edu). During the study period (August
2013 —July 2014) the annual precipitation was 15.9 cm (6.3 inches) which was 60% of the long-term
average (dry year). September had the highest monthly precipitation with 2.8 cm (1.1 inches); February
had the highest snowfall with 39.6 cm (15.6 inches). December was the only month (-13.7°C or 7.4°F)
with noticeable departure in temperature from the long-term mean (-10.6°C or 13.0°F). Overall the
mean temperature during the study period was 2.9°C (37.3°F), slightly above the long-term mean
temperature for Gunnison (2.7°C or 36.9°F) (USClimatedata.com).

The Gunnison Basin below elevation 2,500 m msl (approximately 8,000 feet msl) is dominated by
sagebrush. Tomichi Creek parallels U.S. Highway 50 east of Gunnison, whereas the Gunnison River is the
main stream corridor west of town. Tomichi Creek winds its way through hay meadows and skirts the
town to the south and generally has willow (Salix spp.) dominating the riparian plant community.
Riparian vegetation along the Gunnison River is dominated by a narrowleaf cottonwood (Populus
angustifolia) gallery forest. The Gunnison River flows through portions of Gunnison and is a prominent
feature of the Dos Rios Golf Course and Gunnison Wastewater Treatment Facility, before entering
agricultural land to the west.

Twelve sampling sites were chosen within the west to east river corridor and sagebrush ecosystem.
Three sites were sagebrush reference sites. Two were located on the east end of the corridor and one
was on the west end of the corridor. The basic premise was that fewer ravens would be present in the
less anthropogenically influenced sagebrush reference sites. These sites were generally located 5 km
from a paved highway, although in some winter months | was unable to access these sites that were
beyond plowed roads, so moved them closer to a paved highway. Despite being relatively undisturbed,
the reference sites had plenty of human activities on the landscape (roads, power lines, disturbed
vegetation, mining exploration dig sites).

The remaining nine sites were influenced by anthropogenic factors and included an irrigated hay
meadow at the Old Miner horse ranch, the Gunnison wastewater treatment plant, the Gunnison County
landfill, a one mile section of U.S. Highway 50 (between mMM 161-162), the Gunnison County airport,
the Dos Rios Golf Course, the Western State Colorado University campus, a one mile loop along the
streets in a residential area of Gunnison, and the parking lot of the local City Market grocery store (Table
2, Appendices A and B).
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Study Design and Data Collection
| counted common ravens and American crows (Corvus branchyrhynchos) by sight and sound using 6-
minute point counts at ten of the sites twice per month for one year (August 2013 to July 2014). |
conducted a 6-minute drive survey for the two 1-mile road segments. | divided the 12 months into four
seasons including summer (June, July, August), fall (September, October, November), winter (December,
January, February), and spring (March, April, May). | visited each of the twelve sites three times per
sampling day divided into morning (sunrise to 1000 h), mid-day (1000 to 1400 h) and evening (1400 h to
sunset) periods. | sampled with maximum efficiency to be able to visit each site three times per day,
which was challenging on short winter days. This included running the route from east to west during
one time period and then reversing the route in the subsequent time period. | adjusted the location of
the three sagebrush sites seasonally depending on road access. Most winter locations were at least 1.6
km off the highway, but beginning in February, the Cabin Creek site was completely inaccessible and
counts were made from the highway. Due to time constraints, | was unable to walk from the highway to
count points away from the highway.

Table 2. Study sites for common raven and American crow point counts conducted in the Gunnison
Basin, Colorado from August 2013 to July 2014. Sites are generally ordered from lowest anthropogenic
influence to highest.

Site Name | Anthropogenic | Highway Mile Description
Feature Marker

McCabe’s Sagebrush 153 West end of study area, 5 km from highway in

reference sagebrush with diverse topography and rock

site outcrops, Douglas fir and aspen stands nearby at
higher elevations, numerous dirt roads, willow
dominated riparian area present adjacent to road, lies
below airport flight path

Long Gulch | Sagebrush 163 East end of study area 5 km southeast of highway and

reference adjacent to landfill, numerous roads, a distant power

site line, sagebrush mechanical treatments and fencing,
diverse topographically, rock outcrops, riparian area
heavily incised — with little riparian vegetation

Cabin Sagebrush 164 East end of study area 5 km north of highway in a

Creek topographically diverse landscape dominated by

reference sagebrush with a willow dominated riparian area

site parallel to road, a patch of mature cottonwood, rock
outcrops, aspen and Douglas fir nearby

Lost Miner | Agriculture 162 Irrigated hay meadow, horse barns and pastures,

Ranch adjacent to landfill, power lines and fences

Gunnison Wastewater 153 Treatment plant (continuous noise), cottonwood

wastewater | treatment gallery forest, rocky ridge with updrafts, nearby

treatment plant wetlands and open fields, power lines

plant

Gunnison Landfill 163 Landfill in sagebrush landscape, diverse

County topographically, fences, heavy machinery active

Landfill during week days (hours 0900-1600 h)
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Site Name | Anthropogenic | Highway Mile Description
Feature Marker

US Highway | Highway 161 One mile segment of primary 2 lane highway through

50 the Gunnison Basin, heavy traffic including trucks
during day, fences, power lines parallel highway,
source of road kill animals

Gunnison Airport 157 Small airport on south edge of Gunnison, surrounded

County by ag fields, wetlands and sagebrush, high chain-link

Airport fences, large areas of pavement, dumpster present,
adjacent to recycling facility

Dos Rios Golf course 155 Golf course on the Gunnison River bottomland with

Golf Course mature cottonwood trees and large areas of lawn
(putting greens and fairways), includes club house,
parking lot and dumpsters

Western University 158 Campus with large open lawn, tall blue spruce and

State campus cottonwood trees, numerous tall buildings, sidewalks,

Colorado power lines, parking lots, dumpsters, walking and

University bicycle traffic, construction projects

Gunnison Residential 157 One mile segment of residential streets in town of

residential | area Gunnison, houses with lawns and numerous blue

area spruce and cottonwood trees, power lines, street
lights, fences, irrigation ditches, included larger
government buildings and lawns

Parking lot | Parking lot 157 Parking lot adjacent to grocery store and restaurant,

of City included many street lights, a few medium sized

Market cottonwoods, large paved surface with heavy use in

grocery mid-day and evening, adjacent to Main Street and

store numerous businesses, open dumpsters present
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RESULTS

Sampling Effort

A total of 857 point counts were conducted from August 2013 to July 2014. Seven point counts were
not conducted for the following reasons: 3 point counts were missed during survey 7 at the landfill due
to the landfill gate lock malfunction and therefore no access was possible, both Long Gulch and Cabin
Creek (both sagebrush reference sites) were not surveyed during survey 12 because the time period ran
out, Long Gulch was not surveyed during survey 8 because the road was too muddy, and Cabin Creek
was not surveyed during survey 1 because the site was added as a third reference site after the morning
sampling period. The 857 point counts equated to 85.7 hours of sampling.

Abundance and Frequency of Occurrence by Site

| counted ravens on 48% of the counts (412 out of 857), whereas crows were present on 20% (175 out of
857) of the counts (Table 3). | counted 10,384 ravens and 556 crows over the entire study. The vast
majority of ravens were recorded at the landfill (81.6%) followed by the Cabin Creek sagebrush site
(5.6%) and the ranch (4.2%). Ravens occurred at all 12 sites (Fig. 1). Crow prevalence was highest at the
residential area (36.7%) followed by the grocery store parking lot (20.2%) and the golf course (19.6%).

Ravens were present 94% of the time at the landfill and 81% of the time at the ranch site. They
occurred 60% of the time at the Long Gulch reference site and 58% of the time at the wastewater
treatment plant (Table 1). In contrast, they were present only 15% of the time at the grocery store
parking lot, 22% of the time at the airport and 25% of the time in the city residential area. Raven use of
the airport was minimal and nearly every observation of ravens at the airport count point was of ravens
nearby the airport in a prominent cottonwood tree, rather than in association with airport
infrastructure. Ravens were present on average 50% (38-60% range) of the time at sagebrush reference
sites (Table3).

Abundance and Frequency of Occurrence by Site and Time of Day

Abundance and frequency of occurrence of ravens differed among the 12 sites and among the three
time periods (Table 4). A distinct bimodal pattern of use was evident on three sites (landfill and two of
the sagebrush sites on the east side of the valley — adjacent to landfill) in which ravens had relatively
high abundance in the morning and evening and had lower abundance at mid-day. At five sites ravens
had relatively high abundance during mid-day with lower abundance in the morning and evening (ranch,
highway, university, residential, and wastewater facility). At five sites ravens showed a pattern of lowest
use in the evening (golf course, grocery store, university, highway and ranch).

Abundance and frequency of occurrence of crows was different among sites and times of day (Table 5).
Crows did not visit the three sagebrush sites throughout the year-long study and they rarely used the
highway and airport. They were associated most with the urban sites (residential, grocery store, golf
course, and university) and on all of these sites they tended to have relatively high abundance and
frequency of occurrence during the morning and mid-day and use declined in the evening (Table 5).
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Abundance and Frequency of Occurrence by Season and Time of Day

Raven abundance and frequency of occurrence differed among seasons and times of day. In fall, ravens
had a bimodal pattern with higher abundance in morning and evening, this shifted to a winter pattern
where raven abundance was high in morning and mid-day, but lower in the evening and by spring and
summer a strong bimodal activity pattern returned (Table 6). In fall and winter, frequency of occurrence
was relatively high in morning and at mid-day but this pattern disappeared in spring and summer. For
all three time periods, ravens showed a pattern of increased abundance and occurrence from fall into
winter and spring and with declining use in summer. These observations support the idea that ravens
are active during winter and early spring in the morning and mid-day periods and are highly visible at
many sites.

Crow abundance and frequency of occurrence differed by season and time of day (Table 6). A consistent
pattern of highest use in morning, intermediate use at mid-day and lowest use in evening occurred for
crow abundance in all seasons. This pattern was also evident for crow frequency of occurrence, except
in summer. Crows were generally more active and abundant during the early part of the day especially
in fall and winter and these metrics decreased into spring and summer.

Road Kills and Carcass Use

The first road kill was observed along U.S. Highway 50 in late November 2013. Road kill increased in
January and peaked by mid-March 2014. Mule deer was the main road kill species with 29 fresh
carcasses counted, followed by raccoon and red fox (3 carcasses each). Other road kill species included
striped skunk, Gunnison’s prairie dog, Wyoming ground squirrel, coyote, mink, and an unidentified bird
carcass. Raven use was primarily associated with mule deer. Road kill numbers remained high into
May, although many of the road kills in later spring were old kills that were not being used by ravens

(Fig. 2).

First carcass use by ravens was observed on 25 November at the McCabe’s sagebrush site. A mountain
cottontail had been killed by a rough-legged hawk and ravens and black-billed magpies were scavenging
the carcass. Further, a coyote carcass was found along a BLM road (likely shot by a human) and 3 ravens
and a golden eagle foraged on the carcass. Later in the day, 5 ravens and several magpies used the
same carcass. On 11 December, 19 ravens vigorously foraged throughout the day on two coyote
carcasses at one location adjacent to a BLM road. Also on 25 November, the first use of highway road
kill by ravens was observed — 5 ravens fed on a fresh mule deer carcass. Few carcasses were produced
along the highway in December, but the two that | observed were attended by ravens. On 16 January, 6
fresh carcasses were observed with 4 of them attended by ravens, including 33 ravens on a single
carcass! Highway 50 travelers produced 12 fresh road kills on 27 February including 9 mule deer, 1 elk, 1
red fox, and 1 coyote. Of these 7 were attended by ravens. On 12 March, 4 fresh mule deer road kills
were produced and ravens were present at three of them. By late March raven use of road kills had
declined dramatically, although many old and a few fresh carcasses remained available.
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Table 3. Common raven and American crow abundance and frequency of occurrence in relationship to
site and time of day in the Gunnison Basin, Colorado from August 2013 to July 2014.

Site Common Raven Sample American Crow
Time Count Frequency Size Time Count Frequency
Cabin Creek | Morning 261 0.39 23 Morning 0 0
Reference Day 41 0.48 23 Day 0 0
Sagebrush Evening 275 0.71 24 Evening 0 0
Total 577 0.51 70 Total 0 0
% Ravens 5.6% % Crows 0
Long Gulch | Morning 58 0.71 24 Morning 0 0
Reference Day 24 0.61 23 Day 0 0
Sagebrush | Evening 74 0.52 23 Evening 0 0
Total 156 0.60 70 Total 0 0
% Ravens 1.5% % Crows 0
McCabe’s Morning 14 0.42 24 Morning 0 0
Lane Day 17 0.38 24 Day 0 0
Reference Evening 16 0.33 24 Evening 0 0
sagebrush | Total 47 0.38 72 Total 0 0
% Ravens 0.5% % Crows 0
Lost Miner Morning 135 0.96 24 Morning 0 0
Ranch Hay | Day 188 0.67 24 Day 0 0
Meadow Evening 113 0.79 24 Evening 16 0.04
Total 436 0.81 72 Total 16 0.01
% Ravens 4.2% % Crows 2.8
Gunnison Morning 37 0.54 24 Morning 13 0.17
Wastewater | Day 189 0.75 24 Day 37 0.17
Treatment | Evening 39 0.46 24 Evening 3 0.08
Plant Total 265 0.58 72 Total 53 0.14
% Ravens 2.5% % Crows 9.2%
Gunnison Morning 3483 1.0 23 Morning 6 0.13
County Day 1720 0.91 23 Day 7 0.13
Landfill Evening 3274 0.91 23 Evening 2 0.04
Total 8477 0.94 69 Total 15 0.01
% Ravens 81.6% % Crows 2.6%
u.S. Morning 51 0.38 24 Morning 0 0
Highway 50 | Day 62 0.54 24 Day 3 0.04
Evening 26 0.29 24 Evening 0 0
Total 139 0.40 72 Total 3 0.01
% Ravens 1.3% % Crows 0.5%
Gunnison Morning 25 0.33 24 Morning 3 0.08
County Day 4 0.13 24 Day 4 0.08
Airport Evening 6 0.21 24 Evening 3 0.13
Total 35 0.22 72 Total 10 0.10
% Ravens 0.3% % Crows 1.7%
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Table 3. Continued

Site Common Raven Sample American Crow
Time Count Frequency Size Time Count Frequency

Dos Rios Morning 61 0.67 24 Morning 46 0.67

Golf Course | Day 42 0.50 24 Day 41 0.58
Evening 18 0.42 24 Evening 25 0.38
Total 121 0.53 72 Total 112 0.54
% Ravens 1.2% % Crows 19.6%

Western Morning 28 0.38 24 Morning 22 0.38

State Day 31 0.50 24 Day 11 0.25

Colorado Evening 10 0.29 24 Evening 4 0.13

University | Total 69 0.39 72 Total 37 0.25
% Ravens 0.7% % Crows 6.5%

Gunnison Morning 10 0.33 24 Morning 114 0.88

Residential | Day 24 0.29 24 Day 64 0.79
Evening 9 0.13 24 Evening 32 0.63
Total 43 0.25 72 Total 210 0.77
% Ravens 0.4% % Crows 36.7%

City Market | Morning 10 0.25 24 Morning 57 0.79

Parking Lot | Day 6 0.13 24 Day 44 0.50
Evening 3 0.08 24 Evening 15 0.25
Total 19 0.15 72 Total 116 0.51
% Ravens 0.2% % Crows 20.2%

Grand Total | Ravens 10,384 0.48 857 Crows 556 0.20
Morning 4173 0.53 286 Morning 261 0.26
Day 2348 0.49 285 Day 211 0.21
Evening 3863 0.43 286 Evening 90 0.14
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FIG. 1. Percent of total common ravens (A) and American crows (B) counted throughout the study by
site. The sites are more or less arranged from rural with less anthropogenic influence on the left
(sagebrush reference sites) to urban with highest anthropogenic influence on the right. The sagebrush
sites from left to right are Cabin Creek, Long Gulch, and McCabe’s. Data collected from August 2013 to
July 2014 in the Gunnison Basin, Colorado.
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Table 4. Mean number and mean frequency of occurrence of ravens in relationship to site and time of

day. Data were collected from August 2013 to July 2014 in the Gunnison Basin, Colorado.

Common Raven

Site Variable Morning Day Evening Pattern
Cabin Creek Abundance 10.9 1.7 11.5 Bimodal
Sagebrush Frequency 0.38 0.46 0.71 Evening high
Long Gulch Abundance 2.4 1.0 3.1 Bimodal
Sagebrush Frequency 0.71 0.58 0.50 --

McCabe’s Abundance 0.6 0.7 0.7 Equal use
Sagebrush Frequency 0.42 0.38 0.33 Equal use
Lost Miner Abundance 5.6 7.8 4.7 Day use high
Ranch Frequency 0.95 0.67 0.79 --
Wastewater Abundance 1.5 7.9 1.6 Day use high
Treatment Frequency 0.54 0.75 0.46 Day use high
Gunnison Abundance 145.1 71.7 136.4 Bimodal
County Landfill | Frequency 0.96 0.88 0.88 Ubiquitous
U.S. Highway Abundance 2.1 2.6 1.1 Day use high
50 Frequency 0.38 0.54 0.29 Day use high
Gunnison Abundance 1.0 0.2 0.3 -

County Airport | Frequency 0.33 0.13 0.21 --

Dos Rios Golf Abundance 2.5 1.8 0.8 Evening low
Course Frequency 0.67 0.50 0.42 Evening low
Western State | Abundance 1.2 1.3 0.4 Evening low
CO University Frequency 0.38 0.50 0.29 Day use high
Gunnison Abundance 0.4 1.0 0.4 -
Residential Frequency 0.33 0.24 0.13 Evening low
City Market Abundance 0.4 0.3 0.1 Evening low
Parking Lot Frequency 0.25 0.13 0.08 Evening low
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Table 5. Mean number and mean frequency of occurrence of American crows in relationship to site and
time of day. Data were collected from August 2013 to July 2014 in the Gunnison Basin, Colorado.

American Crow

Site Variable Morning Day Evening Comment
Cabin Creek Abundance 0 0 0 No use
Sagebrush Frequency 0 0 0 No use
Long Gulch Abundance 0 0 0 No use
Sagebrush Frequency 0 0 0 No use
McCabe’s Abundance 0 0 0 No use
Sagebrush Frequency 0 0 0 No use
Lost Miner Abundance 0 0 0.63 Low use
Ranch Frequency 0 0 0.04 Low use
Wastewater Abundance 0.54 1.54 0.13 Day use high
Treatment Frequency 0.17 0.17 0.08 Evening low
Gunnison Abundance 0.25 0.29 0.08 Evening low
County Landfill | Frequency 0.13 0.13 0.04 Generally low
U.S. Highway Abundance 0 0.13 0 Low use
50 Frequency 0 0.04 0 Low use
Gunnison Abundance 0.13 0.17 0.13 Low use
County Airport | Frequency 0.08 0.08 0.13 Low use
Dos Rios Golf Abundance 1.92 1.71 1.04 Evening low
Course Frequency 0.67 0.58 0.38 Evening low
Western State | Abundance 0.92 0.46 0.17 Evening low
CO University Frequency 0.38 0.25 0.13 Evening low
Gunnison Abundance 4.75 2.67 1.33 Evening low
Residential Frequency 0.88 0.79 0.63 Evening low
City Market Abundance 2.38 1.83 0.62 Evening low
Parking Lot Frequency 0.79 0.50 0.25 Evening low
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Table 6. Mean number and mean frequency of occurrence of ravens in relationship to season and time
of day. Data were collected from August 2013 to July 2014 in the Gunnison Basin, Colorado.

Common Raven

Season Variable Morning Day Evening Pattern
Fall Abundance 11.8 5.9 6.2 Weak bimodal
Frequency 0.40 0.44 0.29 Evening low
Winter Abundance 16.2 16.6 6.6 Evening low
Frequency 0.69 0.62 0.47 Evening low
Spring Abundance 15.9 5.3 22.2 Bimodal
Frequency 0.61 0.58 0.51 Steady
Summer Abundance 14.1 4.8 18.6 Bimodal
Frequency 0.38 0.27 0.41 Weak bimodal
American Crow
Fall Abundance 1.15 0.67 0.31 Evening low
Frequency 0.29 0.22 0.08 Evening low
Winter Abundance 1.15 1.26 0.08 Evening low
Frequency 0.29 0.29 0.07 Evening low
Spring Abundance 0.72 0.65 0.44 Evening low
Frequency 0.25 0.19 0.19 Morning high
Summer Abundance 0.60 0.35 0.33 Morning high
Frequency 0.19 0.14 0.19 Weak bimodal
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FIG. 2. Number of carcasses (dotted black line) and number of ravens using road kills (gray shading)
counted along an 18 km (11 mile) segment of U.S. Highway 50 in Gunnison, Colorado (MM 153-164)
from August 2013 to July 2014. The peaks in use in January and February correlated with snowstorms.
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DISCUSSION

Common ravens are nearly ubiquitous in the study area; they were observed at every site, they were
observed during all 48 sampling dates, they were observed at every time of day, and they were
observed on approximately 50% of the 857 point counts. In contrast American crows occurred 20% of
the time and did not use any of the sagebrush sites and had very low use of three additional sites. They
had high use of the four most intensely urban sites (grocery store, residential, golf course and
university). Crow distribution and abundance matched my hypothesis that the birds would be
associated with the most urbanized sites and less likely to associate with the least urban sites in the
sagebrush. Ravens, on the other hand, did not strictly follow the hypothesized pattern and tended to be
associated with the more rural sites that simultaneously provided anthropogenic resources (landfill,
ranch, and wastewater treatment plant). Further they were relatively abundant (second highest
abundance accounting for 5.6% of all ravens counted) at the Cabin Creek sagebrush site. However, this
site was between the landfill and their nocturnal roost site and many of the observed ravens at this site
were flying at high altitude en route to or from the roost rather than using the sagebrush habitat
directly. A second sagebrush site (Long Gulch), located just east of the landfill had higher use compared
to the third sagebrush site (McCabe’s) on the far west end of the study area about 10 km from the
landfill. Raven use of the McCabe’s site consisted of low flights over sagebrush and feeding on human
generated carcasses. A nest was also discovered in the vicinity of this sampling point.

Common ravens are nearly ubiquitous in the study area; they were observed at every
site, they were observed during all 48 sampling dates, they were observed at every time
of day, and they were observed on approximately 50% of the 857 point counts.

The ranch was also directly adjacent to the landfill, and its relatively high use (ranked third among all
sites — 4.2% of ravens observed at ranch site) was not independent of ravens use of the landfill. The
ranch represented an agricultural landscape and ravens were observed on the ground and perched in
cottonwood trees or on fences in the hay fields throughout the year. They were present on the ground
in the fields on the day of hay cutting in July 2013 and they made relatively heavy use of the fields in the
spring — walking, foraging and perching on the ground and perching in cottonwoods or on fences. They
were also observed in the fields on snow during winter. This horse ranch did not have cattle, but at
other ranches in the basin, where cattle were present and winter feeding operations occurred, ravens
and crows were regularly seen in pastures foraging on the ground adjacent to cattle, but not directly
within the herd. On one occasion | counted 92 crows in one field.

The landfill was by far the most used site by ravens in the study area. | counted a total of 8,477 ravens
at the landfill throughout the year which accounted for 81.6% of all raven observations. The mean
number of ravens counted at the landfill over all dates and time periods was 118 per count. The total
number of ravens counted was considerably lower than the number of ravens that occurred at the
landfill. | counted ravens from a point below the landfill trash pile and did not have a complete view of
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the landscape. Therefore on every count my estimates were likely biased low. For example, on 31
January 2014, my official mid-day count was 475 individuals, however, as | waited beyond the 6 minute
point count period and watched ravens occasionally fly up from the trash pile, | estimated that there
were at least 600 ravens present.

While ravens were present at all 12 sites, a few sites had low use including the grocery store parking lot,
the residential area, and the airport. In fact, use of the airport was biased high in the study because
most of the ravens counted at this site were observed adjacent to the airport in cottonwood trees and
were not using airport infrastructure. The grocery store parking lot, the residential area, and the airport
were sites with the highest human impact. While ravens clearly benefit from human activities, they
appear to prefer sites with a combination of human and natural features, whereas crows were
associated more with human dominated landscapes (parking lots, streets, lawns).

Ravens showed distinct daily patterns of use which varied among sites. They had a bimodal pattern at
the landfill throughout the year in which they had high use in the morning and the evening, but largely
departed the landfill during the mid-day period. Other researchers have also documented bi-modal
foraging peaks in morning and late afternoon (Engel and Young 1992a, Sherman 1993). While ravens
frequently occurred at the landfill at mid-day (91% of the time) their numbers (mean mid-day count 72
ravens) were much lower than during morning (mean count 145 ravens) and evening (mean count 136
ravens). Mid-day counts were highest during winter and when weather was inclement. The bi-modal
pattern changed seasonally such that in winter raven numbers were high in the morning and at mid-day,
but relatively low in the evening. This is likely due to a strategy of foraging all day at the landfill
(especially during snow storms) and returning to the roost early in the day during winter.

The bimodal pattern of use at the landfill was the driver for distribution and resource use for ravens
throughout the study. Other sites that showed the bimodal pattern included the sagebrush site (Long
Gulch) adjacent to the landfill and a second sagebrush site (Cabin Creek) that was located between the
landfill and a nocturnal roost site. Therefore, the bimodal use pattern at these sites was directly related
to the movement of ravens to and from the landfill in the morning and evening. After ravens departed
the landfill in the morning, use picked up at several sites in the study area (especially the ranch and
wastewater plant, but also the highway, university, and residential area). However, raven abundance at
the other sites did not nearly account for the number of ravens that used the landfill in the morning and
evening. This pattern is supported by other research where landfills provide the main human subsidy
but raven use of the surrounding environment is important yet dispersed (Boarman et al. 2006).

Another diel pattern of use observed was the relatively low use of sites by ravens in the evening period.
From 28 October to 13 February the landfill evening raven counts ranged from 0 to 77 birds. The
explanation for these lower counts is partly related to sampling and the narrow window of time ravens
were present compared to the count period (1400 h to sunset). On some days | counted the landfill at
the beginning of the evening period (1400 — 1530 h) and ravens had not yet arrived at landfill; other
times | counted the landfill at the end of the evening period and ravens had already departed for the
roost. In part, the low raven counts for the landfill may be explained by early roosting behavior in
winter. Low raven counts in the late afternoon at all twelve sites beginning in late November support
this contention that raven behavior changes in winter toward early movement to the landfill and their
roost site. Noticeable reduction in activity occurred beginning around 1530 h, still leaving 2 hours of
daylight on the shortest winter days.
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The bimodal use of the landfill was especially pronounced in summer and it is unclear where ravens
went following their morning foraging bout at the landfill. While some sites showed a moderate
increase in raven use during the day during summer, the more notable conclusion was that ravens
largely disappeared in summer during the day. Likely many ravens roosted during the day in dispersed
day roost sites including mature cottonwood trees, and during summer when the trees were fully
leaved-out, they concealed the ravens well. During fall and into winter, day use was much more
pronounced, especially along the Gunnison River corridor that included the river, the cottonwood
gallery forest, and the highway all running parallel to one another. Ravens apparently were foraging
throughout the day, representing a dramatic shift from their summer day roost behavior.

Raven use generally declined in spring perhaps as a combined result of dispersal for breeding, migration,
and over winter mortality (Boarman et al. 2006). General activity at all sites was relatively low beginning
in late March and persisting through mid-summer.

My observations provide evidence for a large, permanent, nocturnal, raven roost northeast of the
landfill somewhere in the Lost Canyon area. Often raven roosts move in relation to location of food
bonanzas, but when the food bonanza is permanent (landfill) roosts may be permanent (Heinrich 1989).
Ravens fly daily from the northeast over the Cabin Creek sagebrush site and on toward the landfill.
These flights are at high altitude and ravens are purposeful in their movement toward the landfill.
Ravens call in flight during morning flights. On 6 August 2013, | arrived at the landfill at 0515 h and the
first raven arrived at 0557 h. By 0628 | had counted 463 ravens in the morning flight. From the time |
could see the ravens, it took them 2 minutes and 45 seconds to gain the landfill. They flew directly to
the trash pile, landed and generally began foraging. Similarly, on 26 September, | arrived at the landfill
at 0639 h and four ravens were already present, by 0712 h, about 30 minutes later, 202 ravens had
arrived. On 29 October the first raven arrived at 0710 h and 36 minutes later 183 ravens were observed.
Beginning on 25 November ravens begin flying in to landfill from the southwest as well as the northeast.
Eventually the southwest flight from roost dominated in winter. For example, on 15 January 2014, the
first raven arrived at the landfill at 0708 h and 46 minutes later at 0754 h 535 ravens had arrived, 193
from the northeast, 314 from the southwest, and 28 from other directions (similarly, on 17 January
2014, during the evening roost flight, 315 ravens flew southwest from the landfill, 89 flew northeast and
9 flew other directions). By June, the northeast roost flight dominated and fewer birds used the
southwest roost.

In the evening, ravens depart the landfill and fly toward a northeast destination. On 29 August 2013,
243 ravens were counted at the landfill at 1832 h, at 1928 h | observed 40 ravens flying past the Cabin
Creek sagebrush site, | observed 31 ravens flying overhead at 1939, 8 ravens flew by at 1941, and 4
more flew past the observation point at 1946. | counted a total of 83 ravens flying from the direction of
the landfill to the unknown nocturnal roost site. Raven flight was uniquely different from the direct
morning flight behavior. In the evening ravens circled and often changed flight path before resuming
their general movement toward the roost. The more leisurely flight behavior toward the roost was
coupled with many varied calls.
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“The raven succeeds on the spoils of our success” — Henry Brean

MANAGEMENT IMPLICATIONS

Response to growing raven populations in the western U.S. has taken three forms: 1) lethal removal of
ravens, 2) aversive conditioning, and 3) reduction of anthropogenic subsidies (Bui et al. 2010). All raven
management efforts require an understanding of key life history characteristics of ravens.

Key Characteristics of Common Raven Life History Useful for Targeting
Management Actions

Habitat

Common ravens are habitat generalists, preferring vertical structures such as trees,

cliffs or anthropocentric features. Ravens occur in just about every habitat in

Colorado including alpine, sub-alpine forests, grasslands and shrublands, desert river
canyons, agricultural landscapes and urban areas. As human commensals, ravens

use ranches, highways, transmission lines, campgrounds, and other human infrastructure.

Reproduction

Ravens reach sexual maturity at 2-4 years old and form long-term monogamous pair bonds. Year-round,
pairs defend non-overlapping breeding territories within their home ranges. They nest on vertical
structures such as cliffs, trees, light poles, transmission poles, bridges/overpasses, and buildings and
have site fidelity to nests. After nest building, ravens lay 3-7 eggs usually in March-April, and have a 20-
25 day incubation period and a 5-7 week nestling period, before fledging. Fledglings remain near the
nest and adults for another 4-8 weeks. Adults may roost near their nest year-round.

Non-breeding Ravens and Roosts

Ravens feed at concentrated food sources (food bonanzas) and form loose aggregations called crowds.
Crowds, consisting primarily of non-breeding juveniles, roost together at night nearby the food source in
trees, on transmission lines, or on communication towers. Evidence suggests these aggregations serve
as information centers.

Foraging Ecology

Omnivorous ravens prey on live animals, collect garbage, feed on carrion, depredate eggs, and consume
grains and fruit, among other foods. The diet reflects patterns of food availability. Adult territorial
ravens feed relatively close to their nests (within 400 m), whereas juvenile ravens forage over larger
distances. They typically have a bi-modal foraging pattern, using visual cues in the morning and late
afternoon. Ravens cough up pellets, typically at roost sites and they cache food via burial.

References: Boarman and Heinrich 1998, Engel and Young 1992, Engel et al. 1992, Heinrich 1988, Kristan
et al. 2004, USFWS 2008
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Raven Management Justification

Videography suggests that common ravens are the primary nest predator of greater sage-grouse (Coates
and Delehanty 2008, Coates et al. 2008, Lockyer et al. 2013). Direct evidence is lacking for Gunnison
sage-grouse, but it is likely that ravens depredate eggs and possibly prey on Gunnison sage-grouse
chicks. In a Nevada study, ravens depredated half the greater sage-grouse nests contributing to a 22.5%
nest success of the grouse (Dan Gibson, unpublished data). Due to their site fidelity, sage-grouse may
have dysfunctional habitat selection by using habitats that reduce their fitness, therefore sagebrush
nesting sites may be ecological traps (Dan Gibson, unpublished data). In contrast, researchers in
Wyoming observed that greater sage-grouse select nesting and brood rearing sites that obscure visual
predators (birds, ravens) but not olfactory predators (mammals) (Conover et al. 2010, Dinkins et al.
2012). Avian predators are likely a larger threat and grouse habitat selection that reduces visual
detection results in avian and mammalian predators taking equal numbers of nests. Research justifies
developing an integrated raven management (IRM) program to reduce raven depredations on sage-
grouse through a strategic planning process and with a diverse menu of management options (Table 7).

Raven Lethal Control

In addition to ravens, carnivores such as coyotes, red fox and badgers have been the targets of predator
removal efforts. Success of such efforts has been mixed. For example, red fox removal in Strawberry
Valley, UT resulted in increased greater sage-grouse adult survival and productivity, including an
increase in nest success form 43.6% prior to red fox control (1998-99) to 67.8% after control (2000-
2005) (Baxter et al. 2007). Importantly, the experiment lacked spatial controls limiting the inference
that predator control was the factor causing grouse nest success to increase. Coyote control in
Wyoming had no effect on greater sage-grouse nest success or chick survival (Slater 2006). Some
evidence suggests that coyote control can lead to unexpected outcomes including meso-predator
release of red fox (Mezquida et al. 2006).

In an effort to control raven numbers in Nevada, USDA Wildlife Services removed approximately 684
ravens in 2002 and 2003, effectively reducing raven density from 5/km? in March 2003 to 0.31/km?in
July 2003 (Coates and Delehanty 2004). Greater sage-grouse nest success increased from 42% pre-
control to 74% after control was initiated (Coates and Delehanty 2004). Despite some successes, raven
control studies generally conclude that lethal removal of ravens is ineffective at providing recovery of
sage-grouse (Hagan 2011). For example, where Wildlife Services reduced raven population density by
61% from 2008-2011 in Wyoming, greater sage-grouse nest success did not measurably improve
(Dinkins 2013). Often, predator control programs effectively reduce predator populations in the short-
term, but predators bounce back rapidly once the control program ceases. For example, red fox control
in California to enhance clapper rail productivity, successfully removed 50% of adult red fox and 25% of
juveniles; after 3 months fox populations reached pre-control densities (Cote and Sutherland 1997). Ina
Nevada study, 6,743 common ravens and 107 other grouse nest predators were killed using egg avicides
at a cost of $147,500, and raven populations recovered each spring (Coates et al. 2007).

Lethal removal of ravens requires a take permit from the U.S. Fish and Wildlife Service, as ravens are
protected under the Migratory Bird Treaty Act of 1918. Typically, USDA Wildlife Services is employed to
conduct such lethal control projects and they regularly use DRC-1339 tainted egg baits to lure ravens to
the lethal poison. This poison is also called 3-chloro-p-toluidine hydrochloride (CPTH). Hard boiled
chicken eggs are treated with the highly toxic avicide that targets corvids and a few other bird species
(doves, starlings, owls and grouse). In other raven control programs, DRC-1339 is injected into meat
baits. Ingestion of the toxin leads to a non-violent death by kidney failure or depression of the central
nervous system in 1-2 days (BLM 1990).
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Table 7. Potential methods for inclusion in an integrated raven management program. The most
effective strategies include use of multiple tactics. Not all tactics are effective or reasonable but are
listed to demonstrate breadth of thinking needed to creatively solve problem.

An Integrated Raven Management Program -- Potential Control Methods

Lower Number of Ravens

Comments

1. Lethal poisoning with DRC-1339

2. Shooting by wildlife consultants

3. Public hunting season
4. Hunt ravens with falconer
5. Chemical sterilization

6. Trap and relocate

7. Adopt-a-raven
8. Introduce raven predator

1. Widely used by Wildlife Services, egg or meat baits, target
breeding adults with territories
2. Ravens learn to avoid shooters, inefficient

3. Ravens protected by MBTA, classified as non-game species
4. Ravens protected by MBTA, classified as non-game species
5. Currently no approved raven contraceptive, sterile ravens
continue to depredate grouse eggs for 10+ years

6. Transporting problem to new location, move ravens a
minimum distance of 125 miles from original location

7. Not legal under MBTA

8. Executive Order 13112 prohibits introduction of invasive
species, adult ravens with few predators

Modify Behavior of Ravens

1. Hazing

Motion-sensor squirt guns
Electric zappers
Irritating scents
Ultrasonic bird repellants
Gas operated exploders
Battery operated alarms
Screamers (fire crackers)
Bangers (shells going off)
Pyrotrechnics
Shiny tape or streamers
Optical fire gel (birds see in UV)
Rotating blades
Decoys — birds of prey
Inflatable balloons

Terror eyes, prowler owl!
Chemical frightening

2. Patrol

Falconer or sheep dog
Model airplane

3. Anti-perch devices
Spikes, wires, nets

1. Ravens generally acclimate to hazing, recommended to use
multiple methods and change location of hazing

Landing surface produces electric shock

Broadband Pro, Bird-X

Treat bait with Avitrol (4-aminopyridine) at low level, kills birds
that ingest it, may deter other birds from baits

Use patrol to ward off ravens at lambing grounds or other sites
that attract ravens

Install devices that render perches and nest sites unusable
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4. Reduce food subsidies

Food burial
Treat food waste with chemical
Hang grid over food source

Netting system

Bury deceased livestock, afterbirth
Collect roadkill carcasses

Prevent roadkill

Reduce hunter produced offal

Use raven proof garbage containers
Keep dumpsters closed

Food trash sorting system

5. Remove raven nests

6. Eliminate standing water

Use of non-lethal methods to reduce human subsidized food

Bury trash at least daily at landfill

Methylanthranilate (MA) sprayed on garbage is inedible
Hang wire or monofilament line in a grid to prevent access to
garbage

Highway underpasses, overpasses, driver warning systems

Reduce food trash going to landfill, sort food/organic trash from
inorganic trash

Along transmission lines and on other human structures remove
raven nests

Ravens require free water, reduce availability of water
permanently or after rains or snowmelt

A complexity to raven lethal control relates to the efficacy of killing the right ravens. The most
significant threat to sage-grouse is from breeding adult ravens within their territories and from spillover
predation by juvenile crowds at human subsidized food sources (Kristan and Boarman 2003). Targeting
control on specific individual ravens is likely more productive than non-targeted removal. Ravens have
delayed maturation and a prolonged juvenile life stage, requiring 4 years to reach sexual maturity
(Webb et al. 2009). Large crowds of ravens are probably dominated by juveniles that congregate at food
bonanzas in order to overwhelm dominant adult birds (Boarman and Heinrich 1999). Ravens feeding in
the sagebrush are likely paired adult birds with territories. Reducing raven numbers at the landfill
where juvenile crowds form, may not have a noticeable effect of raven activity in the sagebrush as the
targeted birds at the landfill are not the same social class as the birds that potentially feed on eggs of
ground nesting sagebrush species. Juvenile crowds are spatially restricted to human subsidized food
bonanzas and use other non-breeding ravens as cues to location of food supplies (Kristan and Boarman
2003). My observations support this hypothesis as | only saw single or paired ravens foraging low over
sagebrush. Single birds likely are a member of a pair foraging while its partner may have been
incubating eggs or attending to the territory. Targeting adult territorial birds would likely remove
“problem” ravens that have learned to feed on grouse eggs (Kristan and Boarman 2003), and non-egg
eating ravens would likely move into unoccupied territories. However, some evidence suggests that
removing an original pair of ravens from their territory may result in two new pairs moving in and
splitting the original territory (Brean, unpublished report).

Spillover predation by juvenile ravens at human subsidized food bonanzas is an issue (Kristan and
Boarman 2003). Reduction in raven use at these large, permanent food sources is justified but due to
the ineffectiveness and high cost of lethal removal, reduction in availability of food sources would

provide a longer-term solution.
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Aversive Conditioning

Aversive conditioning or behavioral modification involves training ravens to not eat sage-grouse eggs,
making perch and nest sites on anthropogenic structures unusable, and hazing. Training ravens to avoid
eating sage-grouse eggs involves treating chicken eggs with unpalatable chemicals (e.g., carbachol) that
make the raven sick, and thus encourage ravens to avoid eggs as a food source (Boarman and Heinrich
1999, Bui et al. 2010). This method has had mixed results and shows some potential, although the
length of time ravens adjust their egg foraging behavior is unknown. Apparently ravens learn quickly to
avoid tainted eggs. The method may be useful if management is targeting a few problem birds, but at a
population scale, taste aversion seems impractical. The plethora of existing human structures that
ravens potentially use for perch and nest sites could be manipulated with anti-perch devices. These
devices include spikes and wires or nets that restrict the perching surface. A variety of hazing options is
available as well to modify raven behaviors (Table 7).

Removal of Human Subsidies

Removal of human subsidies is likely the most effective way to reduce unnaturally inflated raven
populations in a sustained way. | discuss several opportunities in the Gunnison Basin for such
anthropogenic subsidy reduction at a variety of sites studied.

Landfill. Atthe Gunnison County landfill | observed a pronounced bimodal daily use pattern by ravens
associated with their movement from the nocturnal roost to the landfill food bonanza in the morning.
Following a foraging bout ravens largely dispersed from the landfill throughout the day and returned in
the afternoon or evening before heading back to their roost for night. These observations are consistent
with raven behavior described in other studies suggesting that communal nocturnal roosting is common
and the roosts likely serve as communication centers (Boarman and Heinrich 1999). One hypothesis for
the diurnal dispersal is that landfill staff arrives and ravens don’t tolerate disturbance during working
hours; at 4 pm workers end their day and ravens return for several hours before roosting. But in winter
this pattern changes, especially when weather is inclement and ravens remain in high numbers
throughout the day (during days of inclement weather, landfill staff and visitors are usually less active as
well). Trash is highly visible and uncovered 24 hours a day, seven days a week. | didn’t study whether
daily use patterns change on weekdays vs. weekends and holidays when human activity patterns
changed.

The most important efforts to reduce potential impacts of ravens on Gunnison sage-grouse revolve
around reducing ravens at the landfill, where 82% of all ravens were detected during the study. The
optimal long-term solution is to reduce the availability of organic food trash. Trash burial would
eliminate the food bonanza and eliminate morning and evening raven congregations around the food
source. Trash burial is expensive and complicated, but should be seriously considered as the
fundamental method for removing human subsidized food used by ravens. Another method that has
been used at landfills (e.g., the Crow Wing County Landfill in Brainerd, MN) involves spraying landfill
trash with a chemical deterrent called methylanthranilate (MA). This substance renders the food
inedible. Also, efforts to sort trash and reduce food trash from entering the landfill would involve
commercial and domestic initiatives and various waste stream reduction programs are currently active
in many municipalities around the world. To reduce food waste, which comprises about 21% of the
volume of landfill solid waste, it would need to be collected in separate containers and large scale
composting operations would need to be developed (www.epa.gov/foodrecoverychallenge). The EPA
has created a program to encourage reduction in food wastes at landfills and emphasizes that the
landfill is the last resort for food wastes after exhausting numerous other options.
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Roost sites. Direct documentation that ravens in the Gunnison Basin use communal, nocturnal roosts
was not accomplished in this study. Although roost sites were not located, raven behavior and
movement to and from the landfill suggested the location of at least two large roosts. One roost lying
northeast of the landfill was used year round. The second roost was southwest of the landfill and was
the dominant roost seasonally (winter/spring). Ravens also arrived to the landfill in small numbers from
other directions. Exact location of roost sites would allow potential management of these sites to
reduce raven use. | hypothesize that the roosts are located in forested areas, either Douglas fir patches
or spruce/fir forests. Aversive conditioning such as loud noises or human activity at roost sites could be
used to drive ravens out of those areas. Likely there is no shortage of roosting locations (forested
habitat) so the long-term efficacy of this approach is questionable.

Transmission lines. Raven nesting in sagebrush ecosystems in southeastern Idaho declines by 31% for
every 1 km further away from a transmission line (Howe et al. 2014). And these nesting ravens used
transmission poles or towers for 58% of their nests in sagebrush habitat and used other anthropogenic
features for nesting substrates 14% of the time, thus 72% of raven nests were on human made
structures (Howe et al. 2014). Electrical transmission highways are not just routes for electricity to be
transferred from source to customer, but they also serve as “roadways” for ravens to move into more
isolated sagebrush landscapes that historically have lacked adequate nesting and perching substrates
(Coates et al. 2014). Ravens using sagebrush habitats are mostly paired territorial adults using natural
nesting sites (cliffs or trees) or human subsidized nest sites in the form of transmission lines (Howe
2012). Transmission lines also provide perches for ravens to scan visually for prey. | regularly observed
ravens perched on transmission lines, light poles, and telephone poles. The magnitude of raven use of
transmission lines for nesting is undocumented in the Gunnison Basin. Research should be completed to
determine the prevalence of raven nests on transmission lines locally and if justified a potential
management action involves removing raven nests and/or reducing the use of perch and nest substrates
associated with transmission poles and towers by introducing anti-perch structures. Companies such as
Zena Design provide various perch preventers and pole caps to reduce perching and nesting by ravens
and birds of prey on transmission infrastructure (www.zenadesign.com).
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Carcasses: Highway road kill, ranching, and hunting. | documented fairly heavy scavenging use of road
kill carcasses by ravens along U.S. Highway 50 from December to mid-March. The use varied depending
on weather and availability of carcasses. In February, following a recent snowstorm, a maximum of 12
fresh carcasses was counted on one survey and raven use peaked with 33 ravens on a single carcass.
Not all carcasses were used by ravens. Ravens may have trouble accessing carcasses due to the thick
impenetrable skin of mule deer or because carcasses freeze (Heinrich 1989). Ravens are known to
associate with mammalian scavengers and carnivores that are well armed for ripping open carcasses
(Heinrich 1989), however, road kills along highways often are opened up by the trauma of the collision.
It is not clear why some carcasses are heavily used by ravens and others are not used. | may have
missed observing use of certain carcasses due to the frequency of my surveys.

Adult ravens are dominant within the population and if they use a carcass they are likely to defend it
aggressively and not advertise its presence. However, juvenile ravens may “yell” when they find a
carcass to recruit other ravens to the meat bonanza (Heinrich 1989, Boarman and Heinrich 1999). The
recruitment allows juveniles to overwhelm adults and compete for the available meat. Road kill
carcasses and other human produced carcasses and gut piles during hunting season likely attract adult
territorial ravens as well as juveniles. Carcasses appear to be an important human subsidy for ravens in
the Gunnison Basin.

Carcass removal along U.S. Highway 50, followed by burial, would directly remove a major
anthropogenic resource that ravens use extensively in winter. In addition to carcass removal, which is
an on-going maintenance effort requiring human labor and annual expense, attempts to reduce
automobile/wildlife collisions is worth pursuing. Innovative technologies are available to warn drivers of
the presence of large mammals on the highway. Detector pads or other devices recognize the presence
of an animal and trigger a flashing sign (“Deer on Highway”). This innovation is more effective as it
avoids the problem of driver acclimation to reduced speed limit zones, passive signing or constantly
flashing signs. A key to these installations is locating highway crossing focal points. In the highway
stretch that | observed, the majority of carcasses were produced within a 3.2 km (2 mile) segment
between MM 161-163.

U.S. Highway 50 generated roadkill carcass of a mule deer photographed on 31 January 2014. The
carcass was largely devoured by ravens.
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Besides roadway carcasses, many carcasses and gut piles (or offal) are generated by hunters and others
killing coyotes, prairie dogs, and the like. Experimental evidence suggests ravens have developed a
strategy of following gunshot to hunters and use the offal that is left after field dressing a harvested
animal (White 2005a, White 2005b). Burial of offal piles by hunters and carcasses produced by ranchers
and others shooting “vermin” (coyotes, prairie dogs) would reduce this human subsidy for ravens.
Furthermore, livestock afterbirth could also be removed and buried.

Interestingly, where ravens gathered at carcasses along the highway, | made several observations of
ravens in agricultural fields adjacent to road kill sites. These ravens were on the ground either perched
or walking on the snow. | did not determine their exact behaviors, but hypothesized that ravens buried
fat or meat from the carcasses as a scatter hoarder cache strategy (Heinrich 1988, Heinrich 1989).

Agriculture. Raven use of the Lost Miner horse ranch was relatively high and some of this use probably
reflected the landscape position of the ranch relative to the landfill. Ravens flew from the north over the
ranch en route to the landfill and used the sagebrush hill that separated the ranch from the landfill.
Ravens used the irrigated hay meadow at the horse ranch throughout the year, but as snow
accumulation deepened they tended to use the ground less. Ravens routinely forage on the ground and
were observed not only at the Lost Miner Ranch, but at other ranches within the study area. Crows,
more so than ravens, were observed foraging on the ground in pastures occupied by cattle. The crows
seemed to be foraging on waste grain or other resources associated with plowed hay fields where cattle
feeding operations occurred. | observed crows associated with cattle dung, but no direct evidence
suggested they consumed the dung or insects associated with it. In addition to ground foraging, ravens
at the Lost Miner Ranch also used trees and fences as perch sites. Tomichi Creek flowed through the
ranch and the willow and cottonwood riparian area received fairly regular use by ravens for diurnal
perching/roosting. As with other human inhabitations, ranches represent disturbed natural landscapes
that attract ravens. Ranchers have the opportunity to reduce raven subsidies associated with available
afterbirth during calving, available carcasses of deceased livestock, and available waste grain. Raven
hazing methods (Table 7) could be used following haying or in winter when ravens aggregate in fields
where snow has been plowed for cattle feeding.

Wastewater Treatment Plant. The Gunnison wastewater treatment plant is located adjacent to the
Gunnison River and within the historic Gunnison River floodplain. Ravens used the cottonwoods
surrounding the plant throughout the year as diurnal perches. Further, ravens seemed to use the east-
west river corridor as a major flight path for diurnal foraging from mid-fall through winter, especially in
late morning and throughout the mid-day periods. | made no direct observations of ravens using the
infrastructure of the treatment facility, although fecal whitewash was observed on several of the light
poles. A rocky ridge formed the eastern border of the treatment plant property and this ridge produced
warm air updrafts that were used by soaring ravens. In spring, | observed groups of ravens soaring in
rising circles above the wastewater treatment plant, gaining altitude until they reached a certain point
and then returned to lower elevations and started over. Usually, a juvenile golden eagle was associated
with the raven flock. Ravens also were observed in acrobatic flight, producing numerous vocalizations
and likely were courting or playing on the wing. Ravens do not appear to be a problem at the
wastewater treatment plant and natural landscape and vegetation features, as well as human
conversion of the habitat, attracts ravens to this site.
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Golf Course. Like the wastewater treatment plant, the golf course provided a unique combination of
anthropogenic resources and natural features, although most of the landscape is artificially created —
lawns, mature cottonwoods, dumpsters and other trash. Both ravens and crows used the golf course in
fairly equal proportion. Crows clearly preferred lawn foraging, although they often perched in
cottonwoods and were observed raiding the always open dumpster. Ravens usually flew over the golf
course or used cottonwoods as perch sites. Golf course personnel could easily reduce human food
subsidies by managing their dumpster more effectively. Other local businesses could also purchase
raven proof dumpsters and more importantly keep dumpster lids closed and reduce trash on the
ground. | witnessed ravens and crows using dumpsters at several restaurants, apartment buildings, and
at individual homes.

Gunnison Residential Area and Grocery Store Parking Lot. The town was dominated by crows,
whereas ravens were relatively rare in the residential area and the grocery store parking lot. Crows
were present throughout the year at all time periods (but with lowered abundance and frequency of
occurrence in the late afternoon and evening). Crows used blue spruce and cottonwood trees, as well
as roof tops, fences, light poles and power/communication wires for perching. They ground foraged
heavily on lawns, in gardens, and at bird feeders, and drank from irrigation ditches and gutters. Crows
were highly associated with parking lots and scanned the area from light pole perches and foraged on
trash on the ground. Further, at the restaurant adjacent to the grocery store parking lot, an open
dumpster was readily used by crows. Dumpster management and anti-perch structures in commercial
locations could reduce crow use in these locations, but generally the basic mix of trees, energy
infrastructure, buildings and food subsidies makes management to reduce corvids in residential areas
multifaceted and challenging. Ravens used these sites much less than crows, so with respect to impacts
on Gunnison sage-grouse, residential habitat is less of a source problem.

Airport. The airport was one of the least used sites by ravens and crows. The only observations of
ravens or crows at the airport were associated with perching behavior in nearby cottonwoods and on
light poles. | observed crows drinking from airport parking lot puddles, and observed a raven perching
an a snow bank (produced by plowing the parking lot) on the north side of an airport building that
provided shade. The perched raven was scavenging a fish carcass of unknown origin. The airport
dumpster was always closed and did not provide accessible food subsidies. | did not observe corvids on
the runway or associated with other airport infrastructure.

Sagebrush. During the nesting season from 18 April to 2 July | documented 17 ravens flying low and
circling over sagebrush, possibly foraging. | observed 6 instances of low flying, circling ravens at the
Long Gulch site, 1 at Cabin Creek and 10 at McCabe’s, the site furthest from the landfill. Eight of the
ravens represented 4 pairs, 6 ravens were singles, and one 3-bird group was observed. The three ravens
may have been a pair with a juvenile, as they were observed in the vicinity of a raven nest. Greater
sage-grouse hens evolved a four point adaptive suite to reduce potential avian nest predation, including
near constant incubation of eggs for 96% of the total incubation period, two short recesses daily for
foraging during morning and evening, hens leave and return to nests in low light conditions, and females
choose dense vegetation structure for nest placement (Coates and Delehanty 2008). Ravens have
adapted to the grouse’s lines of defense by visually searching for sage-grouse hens during incubation
recesses and most depredations occur from 0630-0930 h or 1800-1900 h after recesses, with the hen
on the nest when discovered (Coates and Delehanty 2008). Of the 17 ravens | observed flying low over
sagebrush, 10 made these flights at mid-day, 6 in the morning and 1 in the evening. If Gunnison sage-
grouse incubation patterns are similar to those documented for greater sage-grouse, and if low flying
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ravens are searching for hens to follow to nests, ravens do not appear to be timing their foraging flights
to the activity of the grouse. However, much more data are needed to make any legitimate conclusions.

If ravens are finding Gunnison sage-grouse hens and following them to nests, habitat enhancement is
the optimal tool to reduce predation. High quality nesting habitat allows hens to remain on their nests
longer and reduce recess periods (thermal habitat, water from dew and frost, some food on nest) and
makes hens less detectable where horizontal cover adequately conceals nest sites. Aversive
conditioning to train ravens not to prefer egg diets may hold promise as territorial, year-round resident
ravens would remain in sagebrush habitats and focus on a diet other than eggs of ground nesting birds.
Whether this method is effective is unknown and needs to be tested. Lethal removal of paired adult
territorial ravens is also an option, but success in other studies is limited and removing territorial ravens
may encourage multiple new pairs to take over vacant territories, thus exacerbating the problem.

Integrated Raven Management Strategy

| recommend that an Integrated Raven Management Strategy (IRM Strategy) be developed by a local
collaboration of scientists, biologists, land managers, county and city staff (landfill, wastewater
treatment plant, airport), business owners (City Market, restaurants), chamber of commerce, USDA
Wildlife Services consultants, and other relevant participants. The purpose of the strategy would be to
reduce raven abundance as a component of a larger Gunnison sage-grouse conservation effort. Further,
lowering local raven numbers could meet multiple objectives, such as airport concerns. The committee
would develop a detailed IRM Strategy that includes a multifaceted approach to reducing anthropogenic
subsidies to ravens and potentially would include strategic lethal removal of ravens (Table 7). Lethal
removal is generally expensive and ineffective as a long-term solution to raven depredation problems,
so should be used only as a second tier strategy after non-lethal reduction of human subsidies is fully
implemented. If lethal removal is used USFWS permits are required and take should focus on adult
breeding pairs of ravens nesting in sagebrush. These are likely the most problematic individuals in the
population that would be depredating sage-grouse nests. Some spillover predation from the landfill by
juvenile ravens is likely, so after targeted lethal removal of territorial, adult ravens is attempted and
monitored, lethal removal of raven crowds could be implemented. However, if non-lethal methods are
fully developed, landfill subsidies should be greatly reduced, thus eliminating the need for killing ravens
at the landfill. The committee should develop an implementation strategy with a budget and timeline.
Further, the IRM Strategy should include a capacity development plant to identify partners and
resources required to implement the IRM Strategy. The IRM Strategy should include monitoring efforts
to provide an adaptive management process that emphasizes gaining understanding of the effectiveness
of various management approaches. Further, monitoring is required to determine whether lethal killing
is advised after implementation of non-lethal approaches. The USFWS, CPW and Gunnison County
should share lead roles in developing the IRM Strategy.

Integrated Raven Management Strategy Priorities:

1. Non-lethal methods focus on reducing human subsidies, monitor to assess effectiveness
2. Limited lethal removal of adult, territorial pairs, monitor to assess effectiveness

3. Lethal removal of juvenile raven crowds at landfill to reduce spillover predation, only if
non-lethal methods fail to reduce raven population at landfill
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FUTURE RESEARCH

To quantify impacts of ravens on Gunnison sage-grouse, several research approaches are available and
some have already documented that ravens are prime nest predators of greater sage-grouse in Idaho
and Nevada (Coates and Delehanty 2008, Coates et al. 2008, Coates and Delehanty 2010, Lockyer et al.
2013). These studies employed videography of active sage-grouse nests to identify nest predators. To
initiate such a study, Gunnison sage-grouse nests would have to be located, most likely through applying
radio transmitters to female grouse. It is likely that ravens are a nest predator of Gunnison sage-grouse,
as has been documented for greater sage-grouse, but the magnitude of raven depredations is not
known for Gunnison sage-grouse. While ravens have been implicated as the primary nest predator for
greater sage-grouse in some areas, the magnitude of these depredations do not necessarily limit sage-
grouse populations (Hagan 2011). A greater understanding of raven impacts on Gunnison sage-grouse
nest success and chick survival would help inform biologists regarding limiting factors on grouse
population growth.

A low cost and indirect approach to determine whether ravens consume sage-grouse or sage-grouse
eggs would involve location of raven communal nocturnal roost sites where regurgitated pellets could
be examined to determine food items ingested.

While this study provided a qualitative survey of raven spatial and temporal use patterns, a more
detailed resource selection function approach would allow analysis of use patterns at multiple spatial
and temporal scales and analysis of relationships between raven occupancy and abundance with
anthropogenic features. In this study, evidence of sagebrush use by ravens was observed, but all three
sagebrush sites were relatively close to an urban center (Gunnison) and raven use of two of the sites
was influenced by use of the landfill. Raven use of more remote sagebrush sites has not been studied in
the Gunnison Basin. In studies of greater sage-grouse, presence of transmission lines in remote
sagebrush habitats increases raven nesting and perching, and suggests a mechanism for reduced sage-
grouse nest success and chick survival (Coates et al. 2014, Howe et al. 2014). To determine the
magnitude of raven impact on Gunnison sage-grouse a study of raven movements and resource
selection would require trapping and marking ravens with GPS collars.

Reduction of human subsidies for ravens should be thoughtfully implemented in the Gunnison Basin.
For example, changing practices at the landfill could substantially reduce human food subsidies and
potentially limit raven abundance in the region as the landfill represents the largest and most
predictably available food bonanza in the basin. Studies should be designed in concert with
management activities to measure raven response to mitigation of human resources that have
supported the expansion of ravens locally in the basin.
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CONCLUSIONS

This study provides an initial framework to understand raven ecology in the Gunnison Basin with
emphasis on the daily and season patterns of use in a variety of human altered habitats. Ravens in the
Gunnison Basin in and around Gunnison are ubiquitous, they are highly associated with human features
of the landscape, and they use a diversity of resources to meet their needs. The epicenter of raven
activity and abundance in the Gunnison Basin is the county landfill and patterns of use seem to revolve
around the use of the landfill by ravens. It is a key gathering spot in mornings at all times of year and
presumably occurs after nocturnal communal roosting. Unexpectedly, highest raven use was not
associated with sites most altered by human activities (instead crows used these sites), but highest
raven use was associated with sites that had a mix of natural and anthropogenic features. Lowest raven
use was associated with sites that had been most dramatically altered from pre-development condition
(grocery store parking lot, residential area). Ravens are associated with sagebrush habitats although
numbers were lower in these habitats relative to sites with moderate to high human impact.
Preliminary evidence suggests they fly over sagebrush during the sage-grouse nesting season in low,
circling flights. The majority of these flights were observed during mid-day when sage-grouse are likely
incubating and well concealed if habitat structure is adequate. Research to document impacts of ravens
on sage-grouse would provide more clear evidence of the magnitude of the problem for Gunnison sage-
grouse, however, management strategies to reduce raven impacts would be similar whether the
problem was quantified or not. The main effort immediately required to provide protection for the
Gunnison sage-grouse should focus on reducing human subsidies to ravens at the landfill, along U.S.
Highway 50, and potentially in sagebrush habitat where transmission lines are present in nesting, brood
rearing and lek habitat.
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APPENDIX A

Common Raven Sampling Locations

Site Site Name Easting | Northing | Elevation | Natural Habitat | Anthropogenic
Number UtTMm UtTMm Resources
1 Cabin 0343009 | 4270393 | 8,325 Sagebrush Reference site, gravel
Creek* Cottonwood/ road
aspen riparian
valley bottom
2 Long 0342183 | 4261865 | Data Sagebrush Reference site, gravel
Gulch* missing Topographically | road, distant
complex transmission line
3 Landfill 0339368 | 4264917 | 8,206 Sagebrush Trash pile, buildings, tire
Hilltop pile, bare ground,
fences, gravel roads
4 Lost Miner | 0339946 | 4266318 | 7,798 Tomichi Creek Irrigated hayfield, barn
Ranch valley bottom, and corral, horses and
cottonwoods goats, homes, lawn,
pond, garden, road
5 US Highway | 0337755 | 4267892 | 7,804 Tomichi Creek 1 mile transect along 2-
50 MM bottomland, lane highway, heavy
161-162 sagebrush traffic volume, parallel
upland, rock transmission lines,
outcrops homes, industrial park,
hayfields
6 Western 0332761 | 4268379 | 7,730 Sagebrush Taylor Quad, lawn,
State dorms, library, Taylor
Colorado Hall, cottonwoods and
University spruce, light poles,
construction projects
7 City Market | 0332160 | 4268994 | 7,791 Sagebrush City Market building, gas
Parking Lot station, large parking
lot, numerous vehicles,
light poles
8 Gunnison 0331980 | 4268703 | 7,704 Historic river Paved residential
Residential channel, streets, homes, lawns,
sagebrush large parking area, light
poles, transmission
lines, traffic
9 Gunnison 0331244 | 4267123 | 7,720 Tomichi Creek Concrete parking lot,
County valley bottom runway, airport
Airport buildings, fences, recycle
center, dumpster
10 Dos Rios 0328929 | 4265920 | 7,669 River Golf course, club house,
Golf Club bottomland, parking lot, numerous
cottonwoods vehicles, transmission
lines, dumpster
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Site Site Name Easting | Northing | Elevation | Natural Habitat | Anthropogenic
Number UtTMm UtTMm Resources
11 Wastewater | 0326686 | 4265034 | 7,620 Gunnison River Wastewater plant,
Treatment valley bottom, buildings, roads, loud
Plant cottonwoods, industrial noise,
rocky ridge to compost pile,
the east transmission lines
12 McCabe’s* | 0323255 | 4259606 | 8,123 Sagebrush, Reference site, gravel
willow riparian, | Road
rock outcrops,
aspen/Douglas
fir stands

UTMs in NAD83 (13 S)
*Surveyed these locations from multiple points in winter (see below). Site Access determined by road
conditions. Snow depth and mud affected access to survey points.

Winter Locations of Sagebrush Survey Points

Site Site Name Easting | Northing | Dates Description
Number utTm utTm
1 Cabin 0342446 | 4267449 | 11-25-13 mid-day, evening 1.8 km north U.S.
Creek* 12-11-13 Highway 50 on Cabin
12-30-13 Creek Road
1-16-14
0342388 | 4267020 | 1-31-14 1.0 km north of U.S.
Highway 50 on Cabin
Creek Road
0341915 | 4265735 | 2-13-14 At Junction of U.S.
2-27-14 Highway 50 and Cabin
3-12-14 Creek Road
3-28-14
2 Long 0482833 | 4255294 | 12-11-13 Junction of Six Mile Lane
Gulch* 1-31-14 and Long Gulch Road
2-27-14
3-28-14
0339762 | 4262801 | 12-30-13 0.8 km south of Junction
1-16-14 on Six Mile Lane
2-13-14
2-27-14 mid-day, evening At Hollenbeck Ranch
Muddy Road
3-12-14 At BLM Gate Closure
3-28-14 mid-day
12 McCabe’s* | 0324667 | 4260555 | 2-13-14 2.0 km south on
2-27-14 McCabe’s Lane from
3-12-14 evening ranch gate
0324644 | 4260943 | 2-27-14 mid-day McCabe’s cattle guard

3-28-14
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APPENDIX B

Common Raven Survey Location Photographs

Site 1: Cabin Creek Reference Site 2: Long Gulch Reference

Site 5: US Highway 50 (MM161-162) Site 6: Western State Colorado University
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Site 10: Dos Rios Gold Course

Site 11: Wastewater Treatment Plant Site 12: McCabe’s Lane Reference Site
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Landowner Workshop

Ranching for Gunnison Sage-Grouse

COLORADO
C CATTLEMEN’S" fla=]
ASSOCIATION

Private Landowners

CPW is bringing together subject matter experts to provide the technical
information you need to manage Gunnison sage-grouse habitat on your land.
A follow-up field day is scheduled for June to demostrate these techniques.

Toplcs I nClude: Photo by Noppadol Paothong
e Sage-Grouse Biology and Habitat Needs 1
e Grazing Management ’ '
¢ Predator Management " '

e Habitat Management :

¢ Funding and Cost Sharing Opportunities

Photo by David Showalter

Choose Either Day And
RSVP by Feb. 13

to

teri.polley@state.co.us
970-255-6171

Lunch Will Be Served

Montrose Gunnison
Feb. 17, 9:30 A.M.- 5:30 P.M. Feb. 19, 9:30 A.M.- 5:30 P.M.
County Fairgrounds - Friendship Hall County Fairgrounds
1001 North 2nd St. 275 South Spruce St.

COLORADO PARKS & WILDLIFE e 6060 Broadway, Denver, 80216 o (303) 297-1192 ¢ www.cpw.state.co.us







Talking Points for Customers

The US Fish and Wildlife Service on December 22, 2014 listed the Gunnison sage-grouse as
“threatened” under the Endangered Species Act and designated critical habitat for the species
The Gunnison sage-grouse is now protected under the Endangered Species Act (ESA).

With that decision, the US Fish and Wildlife Service has its own authority and responsibility to
protect the species.

Gunnison County will continue to implement its regulations related to the Gunnison sage-
grouse. Our requirements are separate and distinct from federal ESA regulations that may affect
land owners in critical habitat.

Property owners with questions about how the US Fish and Wildlife Service listing affects
their land and or proposed actions on their land should contact the US Fish and Wildlife
Service.

Gunnison County will issues permits and land use actions as it has done based on its current
policies and regulations.

A Gunnison County approval (for a land use action, building permit, driveway permit,
reclamation permit) does not mean an action is approved by the US Fish and Wildlife Service.
Gunnison County has worked for over 20 years to prevent a listing and we continue to work
towards minimizing the impact of this listing to our residents while working to conserve the
Gunnison sage-grouse

Gunnison County does not act on behalf of the US Fish and Wildlife Service. To prevent any
confusion or miscommunication, property owners are responsible for determining their
responsibilities and obligation under the Endangered Species Act.





The US Fish and Wildlife provided the following written guidance with regard to development
and site disturbance activity within Gunnison sage-grouse designated critical habitat on
December 22, 2014:

“Based on the information currently available to us, we do not expect projects falling into the
categories below to result in take. Therefore, they would not need any review from us, and
your permitting may continue to follow established county procedures:

e Development in areas outside of designated critical habitat (shapefiles available on our
website at: http://www.fws.gov/coloradoES/ ), (unless new areas become occupied by
Gunnison sage-grouse in the future). This includes the City of Gunnison urban area,
which has been excluded from our critical habitat designation because it lacks sage-
grouse habitat.

e Building projects falling within the boundaries of a CCAA or Conservation Easement
existing prior to the effective listing date of Gunnison sage-grouse that are consistent
with the terms of the CCAA or conservation easement.

e Routine repair and maintenance activities to existing buildings and infrastructure, such
as the replacement of a roof, septic tank, or shed.

e  Minor new structures within existing developed or disturbed areas, such as a new
garage, shed, or other outbuildings adjacent to an existing, larger structure.

e Development on private land is unoccupied critical habitat (note an ESA section 7
consultation may be required if there is a Federal permit or funding involved.

Projects not meeting the criteria above should be submitted to our Grand Junction office for
review. Submittals should include a description of the proposed project, a description of the
habitats proposed to be disturbed, information about nearby Gunnison sage-grouse leks, if
known, and a description of existing disturbances in adjacent areas. Maps, aerial photos, and
ground photos are helpful in describing the existing conditions of the property proposed to be
disturbed and adjacent properties. Electronic submittals can be sent to
GrandJunctionES@fws.gov. Paper copies can be mailed to: Ecological Services, 445 W. Gunnison
Ave, Suite 240, Grand Junction, CO 81501.

Notes:

e Mr. Kurt Broderdorp is currently the acting supervisor and can be reached at 970-628-
7186.”

e Gunnison County provides the above mentioned statement from the USFWS for your
reference only.
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NOTICE REGARDING U.S. FISH AND WILDLIFE SERVICE DETERMINATION THAT GUNNISON SAGE-
GROUSE IS A THREATENED SPECIES

The U.S. Fish and Wildlife Service has determined, effective December 22, 2014, threatened species
status under the Endangered Species Act of 1973, as amended, for the Gunnison Sage-grouse.

Gunnison County approval of this County permit is not U.S. Fish and Wildlife Service approval of any
activity described or authorized by this County permit.

Gunnison County is not and does not act as your representative with regard to consultation with the
U.S. Fish and Wildlife Service or performance of U.S. Fish and Wildlife Service requirements.






Looking Ahead to 2015: Your Input is Valued!

The Gunnison County Weed Management Program welcomes feedback from
all Gunnison Basin residents. As planning for the 2015 field season begins,
we would greatly value your input. Please take a few minutes to consider any
or all of the following questions and send your replies to the Weed
Management Program at: jmugglestone@gunnisoncounty.org

If you would like to mail your replies, please send them to PO Box 915,
Gunnison, CO 81230. Or, call 970-641-4393 to discuss your thoughts and
ideas.

1. During the 2014 field season, did the efforts of the Gunnison County
Weed Management Program meet your needs and/or expectations? How
can we better serve you during the 2015 field season?

2. Are there specific areas in the Gunnison Basin that you think require
additional attention as weed control efforts are carried out in 20157

3. How can the Weed Management Program most effectively reach out to
citizens of the Gunnison Basin to raise awareness about noxious weeds
and their control?

4. Do you have any suggestions for improving Gunnison County’s
Reclamation Permit application and/or inspection processes?

5. Other than the goals for 2015 listed in the column to the right, are there
any other priorities that you would suggest the Weed Management
Program consider?

6. Please share any other thoughts, suggestions or ideas you think the
Weed Management Program should consider.

Thank-you very much for your time and for sharing your thoughts. Your ideas
and suggestions are valued and will be carefully considered. We look forward
to serving you in 2015!

Grant-funded noxious weed treatments were carried out on horseback in difficult-to-access areas of the Soap Creek & Blue Creek drainages in 2014

2015 Goals

Provide all Weed Management Program
cooperators with fair value by ensuring
that the price charged for noxious weed
management services is comparable to
the market rate.

Seek and receive grant funding to cover
the costs of a seasonal position for the
Weed Management Program. Align
equipment purchases and project goals
with plans for increasing personnel and
work output.

Keep the Reclamation Permit inspection
program current, avoiding any backlog of
permits awaiting inspection.

Ensure large-scale soil disturbances
associated with Gunnison County
projects, such as the Antelope Hills water
line, Taylor Canyon road improvements
and North Valley sewer line extension are
regularly monitored and treated as
necessary for noxious weeds.

In addition to chemical weed treatment
methods, continue to expand the use of
integrated approaches to weed
management including cultural, biological
and mechanical approaches.

When chemical weed management
approaches are used, seek the safest
effective products on the market
Continue to raise awareness of the CO
Dept. of Agriculture’s Certified Weed Free
Hay Program and expand the Weed
Management Program’s efforts to offer
certification for local hay producers.
Secure grant funding to complete a large
scale re-vegetation project following road
widening in the Quartz Creek Subdivision
near Pitkin.

Gunnison County Weed Management Program

2014 Annual Report

> "’(v_

Continuing to Grow

It's been a year of growth for the Gunnison County Weed Management Program. In
2014, the Program was able to increase its output of noxious weed treatments in the
Gunnison Basin for the third straight year. Program revenue grew by approximately 15%
as a result of completing more contracted work for cooperators, adjusting fees for
service and pursuing grant funding for noxious weed control projects. Our goal of
eliminating a multi-year backlog of 400+ Gunnison County Reclamation Permits awaiting
closure has been completed. The Program’s work with Gunnison Basin hay producers
has continued to grow, and we assisted with the certification of 589 acres of noxious
weed-free hay through the Colorado Department of Agriculture’s Weed-Free Forage
Program in 2014. We continue to see an increasing trend of Gunnison County residents
and businesses looking to the Weed Management Program for advice and assistance
with noxious weed management, re-vegetation and other land management issues. By
these and numerous other measures, the Program continued its growth and expanded its
service within the Gunnison Basin in 2014.

Still, there is a huge amount of work that remains to be done. We estimate that there are
over 1800 acres of state-listed noxious weed infestations on public and private lands in
the Gunnison Basin. While addressing 812 of those infested acres during the 2014
growing season felt like a formidable accomplishment, it is overshadowed by a nagging
awareness of what the Program is not able to accomplish with only one field-based staff
person. We see noxious weed infestations in some areas of the Basin continue to
expand. Due to time constraints, we must often prioritize between completing work in the
field, timely responsiveness to Gunnison County residents requesting assistance and the
necessary administrative work the Program requires. In short, during the growing
season, the Program’s workload far exceeds its staff capacity.

While | am proud of the Weed Management Program’s continued growth and the positive
impacts our work makes in the Gunnison Basin, | recognize that, for the health of the
Basin’s ecosystems and economy, we need to continue to do better. Working to increase
the Program’s growing season staff capacity will be of primary importance in 2015. | am
requesting funding assistance from the Colorado Department of Agriculture for an
additional staff position during the 2015 growing season. | look forward to the next
Gunnison County budget cycle, when | plan to take a close look at how we can work
within our current budget to make increased growing season staffing capacity a
permanent reality. Increasing growing season staff capacity is the most critical hurdle
that the Weed Management Program faces as we continue to work toward our
commitment to our cooperators and Gunnison County residents to sustainably, safely and
effectively care for the agricultural, recreational, natural, and developed lands that we all
value. | have been honored to manage the Weed Management Program in 2014, and
look forward to 2015 as a year of continued growth and ever-improving service to the
lands, ecosystems and people of the Gunnison Basin.

Jon Mugglestone
Coordinator, Gunnison County Weed Management Program

Gunnison County Weed Management Program
Office: Mountain Meadow Research Center—106 Maintenance Drive, Gunnison
Mailing Address: PO Box 915, Gunnison, CO 81230
Phone: (970) 641-4393 - Fax: (970) 641-0653
Web: http://www.gunnisoncounty.org/public_works_weed_district.html

2014 Highlights

The Gunnison County Weed
Management Program
coordinates noxious weed
control in the Gunnison Basin,
provides educational and
consultative services focused on
land management, certifies
weed free hay and inspects
reclamation projects. Below,
please find a few of the
accomplishments the Weed
Management Program was most
proud of in 2014

e Over 812 acres of noxious
weeds were treated on
federal, state, county,
municipal and private lands
throughout the Gunnison
Basin.

e 65 reclamation permit
inspections and reports were
completed by the Weed
District Coordinator and
Office Manager.

o Consultations and on-site
visits were carried out with
over 110 private
landowners, agency
representatives and
businesses.

o Seven Certified Weed Free
Hay inspections were
completed for local hay
producers and the Colorado
Department of Agriculture,
for a total of 589 acres
certified.

e Weed Management
Program revenue increased
approximately 15% from
2013, as price increases for
service were implemented,
cooperators increased
service requests and grant
funding was received.

Continued on inside page






State-Listed Noxious Weed Control

Over 812 acres of state-listed noxious weeds were treated using chemical and mechanical control methods during the 2014
growing season. Treatment locations, acreages, hours worked and cooperators’ annual monetary contributions to the Weed
Management Program’s efforts were as follows. For additional details about any of these treatments please contact the Weed
Management Program Coordinator.

Cooperator Treatment Site Acres
NPS CONE Island 9.63
($3500) Dillon Pinnacles 0.13
Dry Gulch 0.22
Elk Creek 0.47
East Elk Creek 0.10
Red Creek 0.89
Wilson’s Landing  0.30
Lake Fork 0.30
Old Stevens 0.21
Soap Creek 7.61
Beaver Creek 2.17
Total Acres 22.03
Hours Worked 42
USFS Kebler Pass 12.86
($5000) Marshall Pass 1.75
Gothic/Scohfield 1.03
Red Creek 1.95
Slate River 1.48
Washington Guich 0.27
Cement Creek 3.67
Taylor/Spring Ck.  8.82
Needle Creek 0.77
Irwin area 0.21
Brush Creek 1.76
Alpine Plateau 13.90
Total Acres 48.47
Hours Worked 62
CDP&W Sapinero SWA 1.69
($900) Dome Lakes SWA 0.60
Total Acres 2.29
Hours Worked 9
CDOT SH 114 68.85
($22,000) SH 133 59.96
SH 135 97.28
SH 92 12.18
US 50 109.39
SH 149 19.39
Total Acres 367.05
Hours Worked 268
Hinsdale Cty. CR 30, 33, 20 6.54
($1600) Total Acres 6.54
Hours Worked 16
Saguache Cty. CR 14PP 19.78
($2427.11) CR 15GG 1.17
CR17GG 1.13
CR 24UU 0.67
CR KK14 6.17
CR NN14 3.23
Total Acres 32.15
Hours Worked 24

Cooperator Treatment Site Acres  Cooperator Treatment Site Acres
Town of Pitkin  Streets/Alleys 1.12 Gunnison Cty. CR 29 0.92
($300) Total Acres 1.12 (continued) CR 32 6.45
Hours Worked 3 CR 38 15.38
CR 43 0.17
CR 45 1.35
City of Gunnison Streets/Alleys 3.94 CR 46 1.05
($1200) Water Treatment/VWetlands 1.01 CR 48 0.63
Total Acres 4.95 CR 50 0.36
Hours Worked 24 CR 54 0.12
CR 62 0.95
CR 75 0.25
Town of CB Block 79 1.54 CR 76 14.84
($1800) Butte Ave Rec Path 0.23 CR 77 1.17
Ditch Headgate 0.19 CR 209 0.27
Gravel Pit 1.75 CR 265 1.67
Maintenance Yard  2.62 CR 317 3.66
Total Acres 6.33 CR 710 0.08
Hours Worked 18 CR 720 0.82
CR721 3.52
CR 726 0.35
Town of Mt. CB Rec. Path 3.64 CR 727 10.05
($2507.50) Gothic Road 5.36 CR 730 38.34
Parking Lots 1.37 CR 734 4.50
Total Acres 10.37 CR 737 5.82
Hours Worked 24 CR 738 5.67
CR 740 2.81
CR 742 15.47
BLM Rainbow Lake 0.97 CR 771 0.63
($5000) Red Creek 1.03 CR 811 2.69
Cabin & Alder Ck.  0.31 CR 813 0.49
BLM 3072 0.50 CR 818 0.76
BLM 3090 10.80 CR 826 0.21
Soap Creek 0.75 CR 858 7.28
BLM 3092 0.50 CR 864 19.28
Blue Creek 2.25 CR 888 1.65
Sapinero Mesa 2.10 Antelope Hills Waterline 3.41
Blue Mesa 1.75 Allen Homesites 0.33
Dome Lakes Area 2.00 Basin Industrial Park 6.05
Alpine Loop 2.00 Castle Mtn. Subdivision 5.69
Slate River 0.50 CB Maintenance Facility 1.60
Total Acres 25.46 Dos Rios Subdivision 2.76
Hours Worked 55 Fairgrounds 0.75
Goose Creek Gravel Pit 0.27
Meridian Lake Pk Subdiv. 0.54
Gunnison Cty. CR 2 0.32 N. Elk Meadows Subdiv. 0.31
($109,296) Marble Area Roads 1.40 Panoview Subdivision 0.47
CR4 2.20 Riverbend Subdivision 1.23
CR7 0.30 Somerset 0.37
CR 8 3.97 Whitewater Park 1.37
CR9 0.41 Tincup 0.38
CR 10 5.14 North Valley Sewer Easmt. 2.11
CR 11 0.29 Total Acres 285.43
CR 12 24.66 Hours Worked 724
CR16 & 19 0.50
CR 17 13.68
CR 18 0.84 Private Landowners
CR 20 0.32 (%0) Total Acres 0.75
CR 21 1.54 Hours Worked 4
CR 24 2.77
CR 25 9.65
CR 26 10.60
CR 27 9.54

Education & Outreach

Raising public awareness about noxious weeds and their control is a critical goal of the
Gunnison County Weed Management Program’s work. In 2014, the Weed Management
Program led and contributed to numerous educational and outreach efforts, including the
following:

e Over 110 phone consultations and site visits were carried out by the Weed
Management Program in 2014 to assist property owners and managers develop
noxious weed control and re-vegetation plans for the properties they own and care
for.

¢ Newspaper ads focused on raising public awareness of noxious weeds and options
for their control appeared in the Gunnison Country Shopper throughout the growing
season, spurring many inquiries to the Weed Management Program from citizens
interested in receiving advice about effective and safe weed management on their
properties.

e During the 2014 field season, the Weed Management Program continued its role
meeting with hay producers wishing to have their crop certified as weed-free by the
Colorado Department of Agriculture. The local production of “Certified Weed-Free”
hay is a win-win scenario in our County: the spread of weed seeds is limited on
ecologically and economically important lands, heavy demand for weed-free hay can
be met during the hunting season and weed-free hay producers and retailers can
often fetch a premium price as a result of the designation. The Weed Management

Program Coordinator, acting as a contractor for the

Colorado Department of Agriculture, inspected the fields

of seven Gunnison County hay producers during the

2014 growing season, certifying 589 acres of hay fields

as noxious weed-free.

-\ ¢  The Weed Management Program partnered with

|l CSU Extension in May to fund a local workshop focused
on aquatic weed management taught by Dr. Scott Nissen
from Colorado State University. This workshop, attended
by 20 people, was responsive to requests from local
weed management professionals, partner agency staff
and landowners for information and guidance on
identifying and safely managing noxious weeds in
aquatic environments in the Gunnison Basin.

Reclamation Permit Inspections

Gunnison County’s Reclamation Permit program seeks to ensure that soil disturbances
associated with development are reclaimed adequately to prevent current and future soil
erosion and noxious weed problems. Following development activities such as home
building, road construction or installation of utilities, the Weed Management Program’s
on-site inspection of reclamation work provides assurance that property owners and
developers have adequately re-vegetated soil disturbances and controlled noxious weeds
in order to prevent negative impacts to the environment and neighboring property owners.

In 2014, Gunnison County revised its Reclamation Permit
filing requirements. Reclamation Permits must now be
filed for projects in which soil disturbance exceeds 10,000
square feet, or anytime soil disturbances occur within

¢\ Gunnison Sage-grouse habitat.

The Weed Management Program completed 65
reclamation inspections and reports to property owners in
2014. Completion of these permit inspections means that
the Weed Management Program has completed its goal of
eliminating the previous backlog of outstanding
Reclamation Permits. Going forward, all outstanding
permits will be inspected every year.

2014 Highlights

Continued from front page

A $2000 grant from CO
Dept. of Ag allowed for
contracted treatment of an
isolated and remote
population of oxeye daisy in
the Blue Creek Drainage.
Funds from the Soap Creek
Cooperative Weed
Management Area fund
were used for contracted
noxious weed treatments on
horseback in difficult-to-
access drainages in the
Soap Creek area

Gunnison County signed on
to the San Juan Mountains
Cooperative Weed
Management Area MOU,
increasing opportunities for
regional cooperation in
addressing noxious weeds.
Educational newspaper ads
aimed at raising public
awareness of noxious
weeds and treatment
options ran in the Gunnison
Country Shopper on a
bi-weekly basis throughout
the spring, summer and fall.
An educational workshop in
Gunnison focused on
aquatic weed management,
funded in partnership with
CSU Extension, was
attended by 20 people.

The Weed Management
Program continued to make
strides toward improving
environmental stewardship
and safety efforts by using
an integrated approach to
weed management,
reducing pesticide use, and
using EPA-registered
Reduced Risk Pesticides
while making significant
progress toward reducing
noxious weed problems
throughout the Gunnison
Basin.

The Weed Management
Program expanded
contracts with private weed
control service providers,
ensuring large scale noxious
weed problems around
Marble, in the North Fork
Valley and along Highway
50 were addressed in a
timely and economical
manner.






