
OPEN SPACE ADVISORY COMMITTEE 
THURSDAY, APRIL 4, 2024 

AGENDA 

Thursday, April 4, 2024  5:30 PM   100 Third St. Castle Rock, CO 80104 
  Conference Rooms A&B 

      Instructions for virtually joining the meeting 
   can be found at: 

https://www.douglas.co.us/board-county-
commissioners/boards-commissions/open-space-

advisory-committee/ 

     The purpose of the Douglas County Open Space Advisory Committee is to advise and make 
    recommendations to the Douglas County Board of County Commissioners (Board) and municipal 

officials regarding disbursement of funds from the Parks, Trails, Historic Resources, Open Space 
Sales and Use Tax Fund, and to select open space land to be proposed for acquisition, 
maintenance, or preservation, to establish priorities, and to make recommendations to the Board 
on lands involving conservation easements acquired with such funds. 

CALL TO ORDER – 5:30 PM 

I. Roll Call

II. COSAC Disclosures

III. Adoption of Agenda

IV. Approval of Minutes – February 17, 2024
             March 7, 2024 

V. Administrative Announcements

a. Update on Assessment Tool for Capital Improvement Projects and
Acquisitions – Micki Clark, Communiqué Consulting, LLC

b. Staff Activity Report – Mary Ann Monzani, Open Space Program
Coordinator

c. COSAC Regular Meeting Schedule 2024-2025 – Mary Ann Monzani, Open
Space Program Coordinator

d. COSAC Bylaws – Mary Ann Monzani, Open Space Program Coordinator
e. Election of Officers
f. Other

VI. Public comment (Provisions for additional public comment will be made as deemed
appropriate by Chair)

https://www.douglas.co.us/board-county-commissioners/boards-commissions/open-space-advisory-committee/
https://www.douglas.co.us/board-county-commissioners/boards-commissions/open-space-advisory-committee/
https://www.douglas.co.us/board-county-commissioners/boards-commissions/open-space-advisory-committee/


Open Space Advisory Committee        AGENDA       April 4, 2024 

NEW BUSINESS 

VII. Sandstone Ranch Natural Resource Inventory & Analysis – Jackie Sanderson,
Natural Resource Specialist

VIII. Leave No Trace Program – Lindsay Williams, Land Management
Specialist/Ranger

IX. COSAC Discussion for the Good of the Order

EXECUTIVE SESSION 
ADJOURN REGULAR MEETING

**The Next Regular Meeting Will be Held on Thursday, May 2, 2024 @ 5:30 p.m.** 
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OPEN SPACE ADVISORY COMMITTEE 
 WORK SESSION 

 SATURDAY, FEBRUARY 17, 2024  
MINUTES 

Call to Order 

I. Roll Call

Jennifer Drybread, Committee Member – Present
Jim Guerra, Committee Member – Present
Patti Hostetler, Vice Chair – Present
Brian O’Malley, Committee Member - Present
Mike Parr, Committee Member – Excused
Jay Sage, Chair – Present
Kathie Shandro, Committee Member – Present
Elizabeth Snow, Committee Member – Excused

II. Proposed Process for Capital Improvement Projects (CIP) and Acquisitions

Dan Dertz, Director of Open Space & Natural Resources, reviewed a proposed process map
that outlined various steps needed for Open Space capital improvement projects and land
acquisition being considered for approval by the Board of County Commissioners, (BOCC).
Members of the County Open Space Advisory Committee, (COSAC) reviewed the process
map asking questions and commenting on same.

III. Criteria Creation for CIP and Acquisitions

Ms. Micki Clark, Consultant, worked with members of COSAC to establish criteria for
assessment and ranking of proposed land acquisitions and capital improvement
projects.  The work included:

• Review of a Douglas County map prepared for the work session that
included various overlays such as zip codes

• Review of the Vision for Open Space map
• COSAC members made suggestions including notating the areas on the

map that are currently going through the development process or
already developed, and that Open Space staff provide their opinion on
areas of value

• The concept of active pursuit of land acquisitions was discussed including
that any such activity would need to be reviewed and approved by the
BOCC

COSAC Agenda Packet - April 4, 2024 
Page 3 of 182



• COSAC developed a list of twenty criteria/attributes to help create a
type of “score card” to rate any property proposed for acquisition: M.
Clark will take all 20 criteria and condense it into a form that can be
applied to any proposed property

IV. Strategy for a Fifteen-Year Plan

Mr. Dertz shared a presentation for the Open Space Strategy for a Fifteen-Year Plan.  The plan
included projected costs for salaries, fixed costs, on-going annual budget requests as well as
one-time requests.  Also reviewed were various Open Space projects that comprised the
budget projections for the one-time budget requests.  Member of COSAC asked questions and 
engaged in a collective discussion concerning various aspect of the presentation.

ADJOURN WORK SESSION 

Motion to adjourn work session. 
RESULT: Approved 
MOVER: Hostetler 
SECONDER: Shandro 
AYES: Drybread, Guerra, Hostetler, O’Malley, Sage, Shandro 

    EXCUSED: Parr, Snow       
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OPEN SPACE ADVISORY COMMITTEE 
 REGULAR MEETING 

 THURSDAY, MARCH 7, 2024  
MINUTES 

 
 
 
Call to Order  
 

I. RECURRING ITEMS 
 

ROLL CALL 
Jennifer Drybread, Committee Member – Present 
Jim Guerra, Committee Member – Present 
Patti Hostetler, Vice Chair – Present 
Brian O’Malley, Committee Member - Excused   
Mike Parr, Committee Member – Excused  
Jay Sage, Chair – Present  
Kathie Shandro, Committee Member – Present 
Elizabeth Snow, Committee Member – Present  
 

II. Disclosure for Items on the Agenda 
 

None 
 

III. Adoption of Amended Agenda  
RESULT: Approved 
MOVER: Shandro 
SECONDER: O’Malley 
AYES:  Drybread, Guerra, Hostetler, Sage, Shandro, Snow 
EXCUSED:  O’Malley, Parr 
 

IV. Motion to Approve Minutes from February 1, 2024 
RESULT: Approved 
MOVER: Hostetler 
SECONDER: Drybread 
AYES: Drybread, Guerra, O’Malley, Sage, Shandro, Snow 

                      EXCUSED: O’Malley, Parr              
                

V. Public Comment  
 
None. 
 
VI. Administrative Announcements  
 
Dan Dertz, Director of Open Space & Natural Resources reported on various items including: 

• Work with our consultant to update the Vision for Open Space is 
continuing 
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• Progress on work toward the opening of Prairie Canyon Ranch for direct 
public access is continuing 

Members of COSAC and Open Space staff engaged in a collective discussion 
concerning various aspects of the items reported. 

 

NEW BUSINESS 
 

I. Wildlife Monitoring Program – Dan Dertz, Director 

Mr. Dan Dertz, Director of Open Space & Natural Resources, presented this item.  Mr. Dertz 
explained that this program was introduced and proposed to the department by Tiffany 
McCauley, Land Management Specialist/Ranger.  Ms. McCauley and other members of the 
Open Space team have been working in partnership with Douglas County’s Public Affairs 
Department to share the wildlife footage captured from trail cameras that have been 
placed throughout various properties.  This program will be able to showcase the wildlife 
found on our properties. 

COSAC members were supportive of the program and are looking forward to seeing the 
footage on the County’s social media platforms.  

 

II. COSAC Strategic Initiative Final Draft Review – Mary Ann Monzani, Open Space 
Program Coordinator 

Ms. Mary Ann Monzani, Open Space Program Coordinator, provided an overview of the 
work for the COSAC Strategic Initiative, (CSI), that has been performed by COSAC and 
members of staff over the last twelve months.  The culmination of that work has resulted 
in the final version of the CSI proposed for approval by COSAC. 

Members of COSAC and staff discussed various aspects of the CSI and agreed that the final 
version encompasses all the work accomplished within the last year.  It was also discussed 
that the CSI exists as a living document to be referenced, as need be, at future COSAC 
meetings and that will be officially reviewed for any updates or revisions on an annual 
basis. 

Motion to Approve the Final Draft of the COSAC Strategic Initiative 
RESULT: Approved 
MOVER: Drybread 
SECONDER: Shandro 
AYES: Drybread, Guerra, O’Malley, Sage, Shandro, Snow 
EXCUSED: O’Malley, Parr 

 
EXECUTIVE SESSION 

 
COSAC entered executive session pursuant to C.R.S. § 24-6-402(4)(a),(b) and discussed the 
potential acquisition of specific real property in Douglas County for preservation as open 
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space. The discussion included the costs, benefits, and relative merits of potential property 
acquisitions, existing protections and encumbrances, limitations upon use, wildlife, natural 
resources, terrain, surrounding properties, and how the property relates to the objectives of 
COSAC and Douglas County. COSAC also received legal advice from an assistant county 
attorney regarding executive sessions and compliance with the Colorado Open Meetings 
Law. 

 
Motion for COSAC to enter into an executive session. 
RESULT: Approved 
MOVER: Shandro 
SECONDER: Drybread 
AYES: Drybread, Guerra, Hostetler, Sage, Shandro, Snow 

                                      EXCUSED: O’Malley, Parr   

 

ADJOURN REGULAR MEETING  

After adjourning the executive session, COSAC members came back to the regular COSAC 
meeting.  COSAC Chair, Jay Sage stated that COSAC was now finished with the executive 
session pursuant to C.R.S. § 24-6-402(4)(a),(b) for the purposes of discussing the potential 
acquisition of specific properties and legal advice, stated that no decisions were made in the 
executive session, and asked for a motion for adjournment. 

Motion to adjourn the regular COSAC meeting. 
RESULT: Approved 
MOVER: Drybread 
SECONDER: Hostetler 

  AYES: Drybread, Guerra, Hostetler, Sage, Shandro, Snow 
                  EXCUSED: O’Malley, Parr        
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Staff Activity Report 

100 Third Street    Castle Rock, Colorado 80104    303.660.7460    douglas.co.us 

 

DATE: DECEMBER 1, 2023 

TO: DOUGLAS COUNTY OPEN SPACE ADVISORY COMMISSION (COSAC) 

FROM: DAN DERTZ, DIRECTOR OF OPEN SPACE AND NATURAL RESOURCES 

CC:  MARY ANN MONZANI, OPEN SPACE PROGRAM COORDINATOR  

SUBJECT: STAFF ACTIVITY REPORT 
 

SUMMARY  

Attached is the Open Space Staff Activity Report.  This report is being presented to COSAC for 
review as an informational item.  All items will include a brief description of certain notable Open 
Space programing or operational activities.  Included with this report are: 
 

• Sandstone Ranch Cattle Donation  
• Volunteer Program and Partnerships 
• Douglas County & Colorado State Forest Service Partnership 

for Forest Health and Wildfire Risk Reduction 
• Sterling Ranch “Intro to the Parks Night” and Open Space 

Participation 
• Douglas County Open Space Response for the 2024 Pi Day 

Blizzard 
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Cheers & Steers for the Fair and Rodeo!… 

The Board of County Commissioners has recently donated two cross-bred Red Angus 

steers to Douglas County 4-H participants for the 2024 Fair and Rodeo!  The steers are 

part of the legacy herd from Sandstone Ranch and will be raised and shown by the 4-H 

participants, in partnership with Bob and Kristen Welch.  

 For more than 30 years, the owners of Sandstone Ranch had been breeding Limousine 

and Red Angus cattle for color, gentleness, mothering and feed efficiency. That tradition 

continues today with current Sandstone Ranch lessees, Bob and Kristen Welch. Now, 

these Douglas County genetics will be showcased at the Douglas County Fair through 

the 4-H program and its participants. 

4-H participants involved in this program must develop and implement a rigorous diet, 
training, and exercise program for the steers in preparation for the ‘big’ show at the Fair 

and Rodeo. Funds from the sale of these projects will go toward the participants’ future 

projects and post-secondary education goals. Other money raised at the Junior 
Livestock Sale at the Douglas County Fair goes toward scholarship programs for the 
participants. We wish both our recipients of the Sandstone Steers the best of luck as 
they prepare their projects for the Douglas County Fair this summer!
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Volunteering and Partnerships…. A Winning Combination…. 

Open Space and Natural Resources has been working on building 
relationships/partnerships with other agencies, volunteer recruiting, and volunteer 
training with the Offero volunteer software. 
 
Offero Volunteer Software 
Training videos for the Offero software were created in partnership with IT and Public 
Affairs to be used to help train existing and new volunteers. The videos consist of How 
to Become a Volunteer, How to Sign Up for an Activity and How to Create a Site Visit. 
More videos are being worked on for Volunteer Leads and How and When to Sign Up 
for a Special Event. 
 
Douglas Land Conservancy Partnership 
On January 29th Open Space staff attended the Douglas Land Conservancy (DLC) 
volunteer orientation and presented the Douglas County Volunteer software, Offero. 
Two training videos were shown. Open Space staff will be attending DLC’s second 
training orientation and recruiting event on February 20th where another training for the 
Offero software will be presented.  

 
 

Jefferson County Volunteer Partnership 
On Monday, February 12th, Open Space staff met with Wendy Riddle, Volunteer 
Services Specialist at Jefferson County Open Space along with Jeffco volunteers for a 
pop-up recruiting event. This was at South Valley Trailhead. It was a collaborative event 
that helped secure a stronger relationship.  Open Space Staff will be attending Jeffco’s 
Volunteer Recruiting Fairs on February 15th and 17th. 
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Volunteer Engagement 
Douglas County Open Space and Natural Resources had planned a volunteer kickoff 
meeting to review 2023 volunteer accomplishments and 2024 goals along with Offero 
training on Saturday February 10. Unfortunately, the event was postponed, due to 
weather issues, and will be reschedule to a future date. Quarterly meetings are being 
held with our volunteers to promote engagement, discuss updates and volunteer needs 
and to consistently express our appreciation with our volunteer partners who are an 
extremely important part of the Open Space team and in caring for our properties and 
providing education to the community. 
 

 

 

Douglas County and Colorado State Forest Service Working Together to 
Preserve our Open Spaces…. 

Open Space & Natural Resources along with the Colorado State Forest Service have 
maintained an ongoing partnership to help maintain the forest health and wildfire risk 
reduction for our Open Space properties.  Dawson Butte Open Space was one of our 
properties that received forest maintenance services in 2023.  The maintenance service 
project consisted of 215 total acres of Gambel Oak management.  Approximately 183 
acres of the project was retreatment of previously mitigated oak to maintain the 
effectiveness of past project work.  Over 31 acres of new fuels treatment occurred near 
the trailhead and parking lot.  The purpose of this treatment and retreatment was to 
reduce vegetation density/continuity for wildfire risk reduction, improve forest health in 
Ponderosa Pine forest types with heavy oak understory, and fuels reductions adjacent to 
neighboring properties to reduce fire hazard.  The following photos are before and after 
treatment: 
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Sterling Ranch Gets Outdoors in Douglas County! …. 

On the evening of Thursday, February 29th, residents of Sterling Ranch had the 
opportunity to learn about the recreational opportunities and natural resources available 
to visit and enjoy in Douglas County.  Various agencies participated in their “Intro to the 
Parks Night” event.  Those agencies included: 

• Douglas County – Open Space & Natural Resources 
• Roxborough State Park 
• Denver Water 

• Denver Audubon Society 

• Littleton Historical Society 

Open Space staff had the opportunity to engage with residents about the various open 
space and parks properties, as well as historical sites and resources that are available to 
visit and enjoy.  Below is a picture taken at the event: 
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Douglas County and Colorado State Forest Service Working Together to 
Preserve our Open Spaces…. 

Open Space & Natural Resources along with the Colorado State Forest Service (CSFS) 
have maintained an ongoing partnership to help sustain forest health and reduce wildfire 
risk on our Open Space properties and adjacent landowners.  Sandstone Ranch was the 
first Open Space property to receive forest maintenance services as part of the annual 
forest management plan for 2024.  The plan was written by the CSFS through an 
agreement with Douglas County.  The treatment at Sandstone Ranch was completed this 
March. The area of treatment included a 32-acre shaded fuel-break along with removal 
of approximately 20 truck loads of downed and diseased logs.  This ongoing collaborative 
effort between the CSFS and various Douglas County staff members from Open Space & 
Natural Resources, the Office of Emergency Management, and the Wildfire Mitigation 
team, have helped to support the established initiatives of the Douglas County Wildfire 
Action Collaborative.   

Below is a picture of the completed forest maintenance activities performed at Sandstone 
Ranch this March: 
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Douglas County Open Space & Natural Resources Call-to-Action for the 
2024 Pi Day Blizzard… 

The Douglas County Open Space & Natural Resources Land Management/Ranger team helped to 

mitigate impacts to both Open Space properties as well as county-wide response efforts.  Below 

is a summary of the activities and response from March 14th through March 17th.  Great job team! 

• Rangers put in over 100 hours of patrol and storm recovery services across the county 
• Sandstone Ranch was a major focus of storm operations due to residents living on the 

property and cattle feeding operations. Without constant attention the property would 
have quickly become inaccessible. Other focus properties were Iron Horse and Lincoln 
Mountain, both with on property residents.  

• Rangers assisted in county wide safety efforts for citizens to include assisting drivers 
that had been in accidents or whose vehicles had become stuck 

• Rangers coordinated with DCSO Dispatch to keep county road status up to date and 
identified, especially for hazardous / dangerous conditions. 

• Rangers patrolled all county owned open space to assist citizens with safety and security 
needs as even during, and soon after the storm, citizens accessed properties for snow 
related recreation 
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COSAC Regular Meeting Schedule 2024-2025 

100 Third Street    Castle Rock, Colorado 80104    303.660.7460    douglas.co.us 

 

DATE: MARCH 27, 2024 

TO: DOUGLAS COUNTY OPEN SPACE ADVISORY COMMISSION (COSAC) 

FROM: DAN DERTZ, DIRECTOR OF OPEN SPACE AND NATURAL RESOURCES 

CC:  MARY ANN MONZANI, OPEN SPACE PROGRAM COORDINATOR  

SUBJECT: COSAC REGULAR MEETING SCHEDULE 2024-2025 
 

SUMMARY  

Below is the proposed COSAC regular meeting schedule for the remainder of 2024 through April, 
2025.  The proposed meeting dates will be reviewed and adopted with any recommended 
changes at the April 4, 2024 COSAC meeting. 
 
 

• May 2, 2024 
• June 6, 2024 
• July 11, 2024 
• August 1, 2024 
• September 5, 2024 
• October 10, 2024 
• November 7, 2024 
• December 5, 2024 
• January 9, 2025 
• February 6, 2025 
• March 6, 2025 
• April 3, 2025 
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Sandstone Ranch Natural Resource Inventory & Analysis  
5-year Update - 2023 Douglas County Open Space Volunteer Naturalists 

Staff Report 

 
 

 

 

DATE: March 7, 2024 

TO: DOUGLAS COUNTY OPEN SPACE ADVISORY COMMISSION (COSAC) 

FROM: DAN DERTZ, DIRECTOR OF OPEN SPACE AND NATURAL RESOURCES 

CC: JACKIE SANDERSON, NATURAL RESOURCE SPECIALIST 

SUBJECT: Sandstone Ranch Natural Resource Inventory and Analysis 

                             5-year Update – 2023 DC Volunteer Naturalists - Staff Report 
 

 

SUMMARY & BACKGROUND 
For the past 5 years, Douglas County volunteer naturalists have uncovered diversity and value of 
natural resources of the 2,038-acre Sandstone Ranch Open Space. Through scientific research, field 
surveys, partnerships with universities and various organizations, the gathered knowledge has 
brought respect for the variety of sensitive and diverse natural resources found at the ranch.  Their 
findings are valuable for land management decisions and creating opportunities to teach and 
interpret resources for others.  Some of the outcomes that are further explained in the document … 
 

• Astronomy became a big focus as Sandstone Ranch was recognized as one of the darkest night sky 
places along the Colorado Front Range.  Novice astronomers bring telescopes to experience the 
celestial wonders and help to create programs for the public and the creation of an observatory. 

• Bird sightings from surveys by volunteers have gathered a count of 168 species through all seasons 
of the years. Many birds rely on the varied natural habitats for nesting at Sandstone Ranch. 

• Water and Aquatic Organisms – Water is crucial for survival of living things.  Many species that 
reside in the creeks wetland habitats of Sandstone ranch have been documented.  

• Plant numbers have skyrocketed since volunteers and partner organizations have documented over 
500 species of plants, including plants that are rare and vulnerable. 

• Animals are abundant at Sandstone Ranch. Knowledgeable volunteers work with CSU and CC biology 
departments to net and livetrap bats and other small mammals, recording even unexpected species.      

• Geology of Sandstone Ranch rocks, formations, and uplifts have been identified by geologists who 
volunteer to interpret the landscape on hikes and present programs throughout Douglas County.   

• Insects found at the ranch are important as pollinators for plants and food sources for birds and 
other small animals. Continuous documentation of certain insects will help to indicate the health of 
ecosystems.       
 
Research, land conservation ethics, and educational opportunities will continue as respectful 
explorations of Sandstone Ranch Open Space.  

 

100 Third Street ⚫ Castle Rock, Colorado 80104 ⚫ 303.660.7495 ⚫ douglas.co.us 
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Sandstone Ranch Open Space Natural Resource Inventory and Analysis – 5-Year Update 
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EXECUTIVE SUMMARY 
Introduc�on 

This document is a five-year update of the Sandstone Ranch Open Space Natural Resource Inventory and 
Analysis (SRNRIA) document, dated November 1, 2018. Addi�onal informa�on on natural resources has 
been added from surveys performed by Douglas County Open Space (DCOS) volunteers and from studies 
conducted by inves�gators from several academic and research ins�tu�ons.  

Purpose and Need 

In 2018 Douglas County acquired the 2038-acre Sandstone Ranch. The SRNRIA document of 2018 
established a basis for protec�ng and sustainably managing natural resources at the ranch. The goals of 
this document are to update informa�on on natural resources to op�mize recrea�onal, educa�on, and 
research opportuni�es at the ranch while protec�ng outstanding and sensi�ve natural resources at this 
unique open space property. 

Methodology 

Data collec�on methods varied among the diverse resources but were generally qualita�ve. Geologic 
and water resources informa�on was drawn largely from exis�ng studies at the ranch. For biological 
resources, inventories included the iden�fica�on and loca�on of species observed on Sandstone Ranch 
since the 2018 inventory document. Updated informa�on on the status and loca�on of sensi�ve or 
otherwise important species was also collected and analyzed to understand the effects, both posi�ve 
and nega�ve, of management opera�ons. Comprehensive lists of natural resources occurring on the 
ranch are provided in appendices to this document.  

Natural Resource Inventories 

Sandstone Ranch affords visitors the opportunity to observe geologic units that span over one billion 
years of the earth’s geologic history. The quarry area in Gove Canyon preserves Precambrian through 
Pennsylvanian-aged rocks and Tava Dike.  

Attempts to fill gaps in biological inventories were partially successful. Surveys of fungi and lichens were 
planned but not completed. Denver Botanic Gardens (DBG) botanists, with the assistance of DCOS 
volunteer naturalists, conducted a season-long botanical survey. Currently, 564 species of vascular 
plants have been identified on the property. In addition, specimens of Bryophytes (non-vascular plants, 
mainly mosses and liverworts) were collected by guest bryologists and 39 species were identified.  Field 
surveys identified 51 species of butterflies and moths at the ranch. Cumulative information from the 
2018 document and subsequent surveys have documented the presence of 5 amphibian, 6 reptile, 169 
bird, and 37 mammal species. 

Ecological Overview 

Geologic forma�ons on Sandstone Ranch are significant landscape features that influence the types and 
distribu�on of living organisms. Erosion and chemical processes produce soils in which fungi, bacteria, 
plants, and animals interact to produce soils that support larger forms of life. Producers (green plants), 
consumers (animals), and decomposers (fungi and bacteria) are necessary to comprise a healthy 
ecosystem.  

Rela�onships among species and habitats on Sandstone Ranch are complex. In general, the loss of a 
species or a group of species (e.g., insects) from an ecosystem can upset processes such as pollina�on or 
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food supply, thus impac�ng its health or limi�ng its resiliency—the ability to quickly repair and restore 
itself.  

Astronomy 

The topography of Sandstone Ranch permits some of the darkest skies between the light domes of 
Denver and Colorado Springs to exist. During the past five years, the Denver Astronomical Society (DAS) 
in coopera�on with Douglas County Open Space (DCOS) and Douglas Land Conservancy (DLC) has 
provided telescopes and personnel for dark sky events. These events have allowed hundreds of people 
to observe lunar eclipses, meteor showers, distant galaxies, nebulae, the Milky Way and other 
astronomical objects and events.  

A loca�on has been selected and is under development as the Astronomical Educa�on Center. Three 
large telescopes have been donated for use in the observatory planned for this facility. 

Sensi�ve Resources 

DCOS staff members and DCOS volunteer naturalists collaborated on a Sandstone Ranch Sensitive Area 
Access Proposal that helps to protect por�ons of the west side of Sandstone Ranch that are considered 
especially sensi�ve. The area is a substan�al por�on of the Cha�ield Reservoir Mi�ga�on Company 
(CRMC) Declara�on of Restric�on. The proposal, which was implemented in 2020, designates a rest 
period in the spring to protect breeding birds and other species and includes a number of other ongoing 
measures to protect sensi�ve resources while allowing compa�ble ac�vi�es such as educa�onal classes, 
research, and guided hikes.  

Several plant and animal species found on the ranch are classified as S1 State Critically Imperiled, S2 
State Imperiled, or S3 Vulnerable to Extirpation by Colorado Natural Heritage Program (CNHP) or State 
Wildlife Action Plan (SWAP) Tier 1 or Tier 2, and these species are in need of special protection.  

The Gove Canyon/Perry Park area is one of only two loca�ons along the Front Range where the lower 
Paleozoic rocks outcrop. In the quarry area in Gove Canyon, the Tava sandstone dike, “Great 
Unconformity” contact, and Paleosol outcrop warrant considera�on of protec�on because they provide 
unique evidence of past geologic events in earth’s history. 
 
Management Opera�ons 

Over the past five years, Douglas County Open Space has developed regular communica�on between 
opera�on management projects and various natural resource experts. This strategy has been effec�ve 
for implemen�ng necessary management opera�ons while protec�ng the many outstanding natural 
resources of Sandstone Ranch. 

Opera�ons projects including fire mi�ga�on, controlled area access, ranching, weed control, and quarry 
development can affect the quality or distribu�on of natural resources, such as large mammal species 
and breeding birds. Poten�al conflicts between these opera�ons ac�vi�es and natural resources can be 
(and have been) minimized by coopera�ve ac�ons such as adjus�ng the �ming of project 
implementa�on, establishing trails that avoid sensi�ve areas, and adap�ng alternate management 
methods without adversely affec�ng management opera�ons.    

Future Ac�vi�es: Recrea�on, Educa�on, and Research 

Recreational, educational, and research activities on the ranch have increased steadily since this open 
space was purchased in 2018. The public has taken advantage of trails, guided hikes, and star-gazing 
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evenings at Sandstone for recreational and educational purposes. Researchers including Denver Botanic 
Gardens, Colorado State University, Colorado College, and others have conducted botanical and wildlife 
projects on the ranch. The planned construction of an observatory and ongoing geologic, botanical, and 
wildlife tours is expected to increase the use of this unique site by Douglas County residents and other 
regional visitors. Comprehensive surveys to fill data gaps are planned for the 2024 field season and 
beyond.   
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INTRODUCTION 
This document is a five-year update of the Sandstone Ranch Open Space Natural Resource Inventory and 
Analysis document, dated November 1, 2018.  Since that date, Douglas County volunteer naturalists and 
inves�gators from various ins�tu�ons, including the Denver Botanic Gardens, Colorado College, Colorado 
State University, Colorado Parks and Wildlife, and others have conducted a variety of surveys that have 
added considerable detail to our knowledge of the natural resources at this open space. The Douglas 
County volunteers and collaborators comprising the team of authors and contributors of this document 
are listed in Appendix A. 

1.0 PURPOSE AND NEED 
In 2018 Douglas County acquired the 2,038-acre Sandstone Ranch.  Informa�on was needed to support 
management planning and establish a basis for protec�ng and sustainably managing natural resources 
on the ranch while providing diverse opportuni�es for public use.  The Sandstone Ranch Natural 
Resource Inventory and Analysis document produced in November 2018 provided baseline informa�on 
relevant to management decision-making for this new open space property.  

The general goals of natural resource characteriza�on have been to op�mize the recrea�onal, 
educa�onal, and research opportuni�es at the ranch while protec�ng the sensi�ve and outstanding 
natural resources at this unique open space. The past five years have provided opportuni�es to fill data 
gaps in the original inventory document, update species lists, and evaluate impacts of management 
opera�ons at the ranch. Ongoing real-�me inputs to management planning at the ranch have reduced 
poten�al conflicts between natural resource protec�on and necessary ranch opera�ons.  

2.0 APPROACH AND OBJECTIVES 
As with the original inventory document, data collec�on focused on providing informa�on to assist in the 
types of management decisions needed for planning and management of natural resources at Sandstone 
Ranch Open Space which include but are not limited to: 

• Types of permited ac�vi�es such as hiking, cycling, horseback riding, etc. 
• Scope and management of ranching opera�ons for economic, educa�onal, and other purposes 
• Road and trail development considera�ons for the aforemen�oned ac�vi�es 
• Types of research ac�vi�es that are required and what interpreta�ons of natural resources might 

be needed for educa�onal purposes  
• Possible seasonal access in sensi�ve habitats (e.g., important bird habitat during spring and 

summer breeding seasons) 
• Control of access points to the ranch from surrounding jurisdic�ons 
• Management guidelines and restric�ons for protec�ng sensi�ve species and habitats, legally 

protected species and species of concern, and unique or important landscape features (e.g., rock 
forma�ons) 

• Protec�on of open space values such as solitude and dark skies, which are rare in open spaces 
along the Front Range 

• The loca�ons, frequency, and types of fire mi�ga�on ac�ons necessary to protect natural 
resources and the human uses thereof on and adjacent to this open space property 

• Establishing the baseline condi�ons that are to be used for ongoing natural resource monitoring 
and other management purposes. 
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2.1 General Approach   

Given the presence of predominantly natural habitats and diversity of vegeta�on and wildlife species at 
the ranch, data on geologic forma�ons and biological resources provide a necessary basis for 
management decision-making. Hydrologic condi�ons at the ranch are subject to specific management 
constraints.  

Extensive and detailed data have been collected for some resources, depending on their relevance to 
management decisions. Data are summarized in tables and on figures in appendices to this document.  

Sufficient data are available to iden�fy and characterize important natural resources at the ranch. 
Con�nuing inves�ga�ons by Douglas County volunteer naturalists and ongoing research by outside 
ins�tu�ons will con�nue to add to an understanding of natural resources and their condi�on at this 
open space property.  

2.2 Objec�ves 

The principal objec�ve of this document is to provide a comprehensive inventory of natural resources at 
Sandstone Ranch Open Space as of December 2023 that are relevant to management decision-making. A 
secondary objec�ve is to evaluate actual and poten�al impacts of management opera�ons in order to 
avoid or at least minimize adverse effects on natural resources. 

3.0 METHODS 
The following methods were employed for making and recording observa�ons and conduc�ng natural 
resource surveys and research during the five-year period from January 2019 through December 2023. 

Geology: Throughout the dura�on of this project, volunteer geologists have studied the geologic features 
of Sandstone Ranch extensively during field visits along with performing a detailed review of previous 
geological research on the property and in other areas of the Colorado Front Range.  

Plants:  A major contribu�on to knowledge about the vascular plants on Sandstone Ranch was a season-
long plant survey performed by Denver Botanic Gardens (DBG) botanists with assistance from DCOS 
volunteer naturalists. Methods used by DBG included field iden�fica�on of species, collec�on of 
specimens of most species iden�fied, DNA analysis for defini�ve iden�fica�on and classifica�on, and 
cataloguing herbarium specimens for addi�on to the Kathryn Kalmbach Herbarium of Vascular Plants at 
DBG. More recent plant survey work has been focused on specific habitats with sensi�ve plants, areas 
with a high diversity of species, or areas where new trails are in the planning stages. Some of this effort 
has been in conjunc�on with teaching na�ve plant classes and leading na�ve plant hikes. In addi�on, 
volunteer bryophyte specialists have completed short-term surveys of non-vascular plants, primarily 
mosses and liverworts. 

Invertebrates: Colorado Parks and Wildlife (CPW) personnel surveyed aqua�c invertebrates in riparian 
areas in support of development of the West Plum Creek Stream Management Plan and contributed 
greatly to the knowledge of species present in Sandstone Ranch’s aqua�c habitats. Volunteers with 
exper�se in buterflies and moths performed several short-term surveys. 

Rep�les and Amphibians: Standard observa�on and search methods were performed during the spring, 
summer, and fall seasons. Nocturnal call surveys and observa�ons of ac�ve individuals were conducted 
for frogs and toads on wet nights in the spring (mostly in April). Diurnal surveys were conducted during 
the summer and fall in each terrestrial and aqua�c habitat. Searches included overturning (and 
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replacing) rocks, logs, and other surface debris.  The �me, date, weather condi�ons, loca�on, and any 
relevant behavior were recorded for each observa�on. No specimens were collected. 

Periodic herpetology surveys confirmed the con�nued presence of all species iden�fied during the ini�al 
2018 natural resource inventory as well as new species. 

Birds: Volunteer ornithologists observed and iden�fied birds on Sandstone Ranch during driving and 
walking surveys in each of nine designated zones that were defined during the ini�al 2018 natural 
resource inventory. (See Appendix H. for the map of monitoring zones.) Surveys were conducted in early 
morning, day�me, and occasionally at night. Species iden�fica�on and numbers were recorded using 
binoculars, spo�ng scopes, and diagnos�c photos, as well as by sound/calls.  Since the ini�al 2018 
Sandstone Ranch bird surveys, year-round monitoring has been conducted from 2019-2023, allowing 
data to reflect spring and fall migra�on observa�ons, resident species, etc. Foraging, courtship, nes�ng, 
fledging young, and other behaviors were also noted. 

Mammals: Volunteer naturalists con�nued surveys of mammals at Sandstone Ranch Open Space by 
direct observa�ons and analysis of tracks, scat and other evidence.  However, site-wide surveys were not 
conducted on a consistent periodic basis. Nevertheless, these surveys confirmed the presence of all 
species iden�fied during the 2018 Natural Resource Inventory, as well as iden�fying four new species. In 
addi�on, Colorado State University (CSU) and Colorado College (CC) have brought classes to Sandstone 
Ranch for educa�onal experiences and field work prac�ce for several years.  Most of their class ac�vi�es 
have been conducted in the protected west side of the property, mee�ng one of the prescribed uses of 
this area of Sandstone Ranch: taking advantage of this valuable protected area for educa�on.  The focus 
of the CC classes has been on development of individual student research projects using various 
methodologies. The projects spanned several natural resource disciplines--not restricted to mammalogy. 
The intent of the CSU classes has been to instruct students on procedures for live trapping small 
mammals and using mist nets and acous�c surveys for iden�fying bats. In addi�on to teaching students 
methodology for biological research and demonstra�ng the value of protec�ng sensi�ve habitat and 
natural resources, these classes have contributed to the overall knowledge of natural resources at 
Sandstone Ranch. Details about both of these con�nuing educa�onal endeavors are provided in Sec�on 
6.4.5, Mammals. 

Astronomy: Sightlines were taken at the intended loca�on of the new astronomical observatory to 
ensure that the ridges that shield the area from the neighboring light domes would not block the 
telescopes from seeing the desired nigh�me objects.  Sky Quality Meter readings were taken to 
ascertain the official darkness of the sky.  Now that it has been determined that this is an ideal loca�on 
for this facility with a full enough view of the sky, representa�ves from the Denver Astronomical Society 
(DAS) will con�nue working with the county, which will construct telescope viewing pads and the 
observatory. 
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4.0 GEOLOGIC RESOURCES 
Volunteer geologists have conducted extensive field inves�ga�ons of the geologic features at Sandstone 
Ranch throughout this natural resource inventory and analysis project. In addi�on, a comprehensive 
review of previous geological research on the property and in other areas of the Colorado Front Range 
has provided important background informa�on and has given us insight into how unique Sandstone 
Ranch geology is. These geologic features on the property present a wonderful opportunity for ongoing 
geology research as well as for educa�on, including geology classes at all levels and educa�onal hikes for 
the public. The following descrip�on of Sandstone Ranch geologic features is a summary of the 
knowledge that has been gained as a result of these efforts.   

Sandstone Ranch reveals the geologic history of the Front Range of Colorado in rocks ranging in age from 
more than a billion years old to recent deposits of unconsolidated sediments. The resul�ng landscape of 
great red monoliths separated by broad expanses of green pastures is responsible for much of the 
beauty we see today at Sandstone Ranch. (See Figures 4-1 and 4-2.) The ranch’s Gove Canyon is one of 
two loca�ons along the front range where Paleozoic rocks are preserved and accessible.  

    

Figure 4-1. Fountain Forma�on seen as hogbacks                        Figure 4-2. Hoodoos in the valley 
                        along the Front Range 
 
4.1 Previous Studies in the Sandstone Ranch Area 

The geology of Sandstone Ranch has been studied, mapped and documented numerous �mes by 
U.S.G.S. for the statewide geologic map, by Colorado Geologic Survey (CGS) for state quadrangle maps, 
and by Colorado educa�onal ins�tu�ons.  Numerous specific studies have been conducted on the lower 
Paleozoic units in Gove and Plum Creek (Star Canyon) area, with some measured stra�graphic sec�ons 
published from Gove Canyon outcrops. 

The most comprehensive geologic study of Sandstone Ranch is found in the CGS 2008 Open-File Report 
08-17, “Geologic Map of the Larkspur Quadrangle, Douglas and El Paso Coun�es, Colorado.”  Geologist 
Robert Raynolds (Research Associate at the Denver Museum of Nature and Science) and DCOS volunteer 
geologist Pam Schulz visited Sandstone Ranch in October of 2018 and located a sandstone dike injected 
into the Pikes Peak granite west of the quarry.  In 2020, Chris�ne Siddoway of Colorado College iden�fied 
this dike as the Tava sandstone. Her studies indicate it to be from the �me of the Neoproterozoic 
(Cryogenian) period ~ 750 million years ago.   
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4.2 Sandstone Ranch Geology 

4.2.1 Structural Se�ng 

Sandstone Ranch is located along the western edge of a large structural basin known as the Denver 
Basin, which is essen�ally a downward sloping feature that extends from southeastern Wyoming and 
southwestern Nebraska down to the southern part of Colorado. The Denver Basin is bordered on the 
west by the Front Range upli�, the geologic feature that created our Rocky Mountains. The Rampart and 
Perry Park faults run primarily north-south on the west side of Sandstone Ranch separa�ng the basin 
from the mountains.  

4.2.2 Stra�graphy 

The most prominent stra�graphic unit seen at Sandstone Ranch is the Fountain Forma�on, a red 
sandstone seen along the west side of the ranch as hogbacks near the mountain front and also as 
random cliffs and “hoodoos” along the central and eastern parts of the ranch. Rocks exposed at 
Sandstone Ranch that are older than the Fountain Forma�on can be seen in Gove and Plum Creek (Star 
Canyon) drainages. The oldest exposed rock unit is the mountain-forming Precambrian Pikes Peak 
Granite in the western por�on of the canyons. This 1.2-billion-year-old granite is overlain by Paleozoic 
rocks which are �lted and moderately dip to the east.  The Paleozoic rocks are exposed in the Gove 
Canyon quarry area, and canyon walls consist of Cambrian Sawatch sandstone, Ordovician Manitou 
limestone, Mississippian Williams Canyon limestone, and Pennsylvanian Fountain sandstone. It is like 
reading the geologic history in the pages of a book as you walk up sec�ons out of the canyon. See 
Appendix B., Geology of Sandstone Ranch, for detailed descrip�ons of the Paleozoic rocks. 

A complete geologic sec�on (i.e., one without any missing rock units) would tell the complete history of 
the area. However, at Sandstone Ranch there are many “chapters” missing. For instance, the contact 
between the Precambrian granite and the Cambrian sandstone on the western edge of the quarry, 
known as the “Great Unconformity,” signifies the absence of approximately 570 million years of geologic 
informa�on (i.e., the missing geologic units were either not deposited here, or have been eroded, or a 
combina�on of the two).  (See Figure 4-3.)  

 
Figure 4-3  The “Great Unconformity” contact      

COSAC Agenda Packet - April 4, 2024 
Page 31 of 182



Sandstone Ranch Open Space Natural Resource Inventory and Analysis – 5-Year Update 

6 
 

Numerous other formation contacts have been identified in Gove Canyon as unconformable, 
erosional, or faulted surfaces, e.g., an ochre-colored paleosol (weathered surface) seen in the 
quarry, which formed in desert conditions before Fountain Formation was deposited. (See 
Figure 4-4.)   

 

Figure 4-4.  Paleosol surface in the quarry area 

4.3 Points of Geologic Interest 

The best loca�on for seeing the full geologic story of Sandstone Ranch is at the “Ranch Overlook.” From 
this loca�on, an observer can get a beter grasp of how the Fountain Forma�on features relate to the 
mountain front. One can see geologic units that span over one billion years from the Precambrian 
granite forming the mountains to the west, up through Mesozoic sediments at Perry Park, and the 
Ter�ary-aged volcanics on Dawson Bute. The quarry area in Gove Canyon is the best place to get up 
close to “the Great Unconformity,” Tava Dike and Cambrian-Pennsylvanian aged rocks.  

 

 

 

  

COSAC Agenda Packet - April 4, 2024 
Page 32 of 182



Sandstone Ranch Open Space Natural Resource Inventory and Analysis – 5-Year Update 

7 
 

5.0 WATER RESOURCES 

5.1 Introduc�on  

Water is an important natural resource on Sandstone Ranch Open Space, as it is everywhere in Douglas 
County. Throughout this document, you will note references to water and how it affects other natural 
resources on the property. In order to provide some insight into the nature of water resources available 
at Sandstone Ranch,  Scot McEldowney, Deputy Director Open Space and Natural Resources, provided 
the following background informa�on. 

There are three water sources on Sandstone Ranch: creek water, well water, and free flow water.  Water 
availability from these sources is dependent on weather, hydrologic condi�ons, and legal restric�ons. 

5.2 Creek Water 

Two creeks flow onto Sandstone Ranch. Gove Creek enters the southern edge of the property at R68W 
T10S S2 and meanders north, exi�ng the property at R68 T9S S25.   West Plum Creek enters at the 
extreme western edge of the property (R68W T9S S34) and angles through the northwest corner of 
R68W T9S S35 before flowing off the property and onto the abu�ng land to the north, Haystack Ranch.  
Douglas County has senior (1869) water-rights on Gove Creek but none on West Plum Creek.  Though 
Koontz ditch flows from Sandstone’s por�on of West Plum Creek across northern por�ons of the Ranch, 
water-rights associated with the ditch belong to Haystack Ranch. 

The 1869 senior water-rights allow the County to remove water from Gove Creek, April-October.  By law, 
1/3 of the flow belongs to the County, the remaining 2/3 to Perry Park.  The County’s 1/3 is measured at 
the suspension bridge pond in R68W T10S S2 and, when taken, flows into Gove ditch.  The ditch 
meanders from the pond across por�ons of R68W T10S S1 and S2 into R68W T9S S36 and S25.  The 
County must use the water within 72 hours and only for beneficial purposes such as irriga�on or grazing.  
Currently, taken water irrigates 65 acres.  The County cannot store Gove Creek water; water not taken is 
water forfeited.  In addi�on, a small amount of water flows into Gove ditch from a surface pond in R68W 
T10S S1.  On many maps this sec�on of Gove ditch is referred to as “unnamed ditch.” 

Perry Park will measure the 2/3 water-rights at a diversion channel to be built near Becky’s Crossing and 
then reintroduce the diverted water back into Gove Creek.  Although not owned by the County, this 
reintroduced water will flow through Sandstone maximizing Gove Creek volume. 

The County has addi�onal junior Gove Creek water-rights (1994) at Fazio head-gate and ditch, located 
just west of the main farm house in R68W T9S S36.    The County exercises these water-rights when in-
priority. 

Monthly, Douglas County must measure and report to the State of Colorado, Division of Water Resources 
(DWR) all water pulled from Gove Creek.  

5.3 Well Water 

There are approximately 12 wells on the property completed into the Dawson Forma�on.  One collapsed 
well, near Hwy 105, pulled from the Arapahoe Forma�on.  Water discharge from these wells is limited to 
domes�c, stock watering and irriga�on use.   On average, between 6 and 8 stock tanks can be found on 
the ranch.  Livestock management randomly fills the tanks with well water. Not all tanks are in use at any 
given �me.  
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5.4 Free Flow Water 

In �mes of rain/snow, water will fall and might freely flow onto the property.  This water can be stored.  
Aswam dam (R68W T9S S36) and two litle ponds to the south of the dam have the poten�al to store 
water. 

 

 

  

COSAC Agenda Packet - April 4, 2024 
Page 34 of 182



Sandstone Ranch Open Space Natural Resource Inventory and Analysis – 5-Year Update 

9 
 

6.0 BIOLOGICAL RESOURCES 

6.1 Aqua�c Life 

As noted in Sec�on 5.0, water is an important natural resource on Sandstone Ranch Open Space, and it 
affects other natural resources throughout the property.  One natural resource category of considerable 
interest is aqua�c life, not only because it can provide insight into the health of the creeks and ponds 
themselves, but also because it is an indica�on of the health of the surrounding riparian habitats. 

Biological diversity is generally high in aqua�c habitats including streams, ponds, and historic ditches. 
One important measure of stream health is the presence and species composi�on of aqua�c organisms.  
West Plum Creek and its tributaries are especially high in species richness, including several species that 
are considered imperiled in Colorado.  (See the West Plum Creek Stream Management Plan (SMP)–under 
development, 2022 and 2023.) Although no regularly scheduled assessments of aqua�c organisms have 
been conducted on Sandstone Ranch specifically for this natural resource inventory project, studies 
underway by Colorado Parks and Wildlife (CPW), Douglas County Division of Open Space and Natural 
Resources, and other agencies in support of the West Plum Creek Stream Management Plan have 
included Gove Creek and the stretch of West Plum Creek within Sandstone Ranch. These studies have 
contributed greatly to the knowledge of species present in Sandstone Ranch’s aqua�c habitats.   

6.1.1 Survey in Support of the West Plum Creek Stream Management Plan (SMP) 

In the summer of 2023, a fisheries crew working with Elizabeth Krone, NE Region Na�ve Aqua�cs Lead 
Technician, and Boyd Wright, Na�ve Aqua�c Species Biologist, both from CPW’s Department of Natural 
Resources (DNR), conducted a fisheries survey in the West Plum Creek watershed in order to accomplish 
two goals: 

• Annual sampling of small na�ve fish in order to track popula�ons and trends, 
• Baseline sampling in support of the West Plum Creek Stream Management Plan (SMP) 

development.   

Although the survey included a much broader area of West Plum Creek and its tributaries, valuable 
informa�on about aqua�c organisms that are specifically found in Gove Creek and the segment of West 
Plum Creek on Sandstone Ranch was extracted from the field notes. During this survey, young-of-year  
and a few larger Brook Trout were observed at each site. However, a primary focus of the survey was 
macroinvertebrates, small aqua�c organisms that are visible to the naked eye and live in the water, 
primarily as botom dwellers. The extract from the field survey notes lists a number of species of aqua�c 
organisms that were observed and iden�fied including the following: 

• Insects: 
o Mayflies (nine species from six families) 
o Craneflies (two species from two families) 
o Caddisflies (seven species from six families) 
o Stoneflies (at least seven species from five families) 
o Bi�ng midges (one species from one family) 
o Non-bi�ng midges (seventeen species from one family) 
o Blackflies (two species from one family) 
o Horseflies (one species from one family) 
o Houseflies (one species from one family) 
o Beetles: (four species from three families) 
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• Arachnids: 
o Mites (two species from two families) 

• Worms: (at least 4 species from 4 families) 
• Mollusks 

o Clams (one species from one family) 
o Snails (one species from one family) 

For more detailed informa�on about these aqua�c species, see Appendix C. for a table of extracts from 
the field survey notes specifically related to Sandstone Ranch, along with annota�ons about the 
organisms and family iden�fica�on that were added by DCOS volunteer naturalists. 

6.1.2 Educa�onal Opportuni�es Presented by Aqua�c Resources on Sandstone Ranch 

Dr. Maybellene Gamboa (Colorado College Department of Organismal Biology & Ecology Assistant 
Professor) has been leading field sessions for her undergraduate Ecology Class at Sandstone Ranch since 
2019.  During these four-week sessions, students design and conduct short-term original research 
projects. Small teams of students have conducted several brief surveys of the aqua�c organisms at 
Sandstone Ranch. (See Figures 6-1 and 6-2.) Their findings, although small in comparison, have proven to 
be consistent with those of CPW researchers and other professionals in the same areas of the property.  
More important, these field sessions are training college students how to do professional research in the 
future, and their invaluable experiences at Sandstone Ranch will be lifelong treasured memories. 

   

Figure 6-1.  Students conduc�ng an aqua�c macroinvertebrate survey 

                       

Figure 6-2. Discoveries from le� to right: Mayfly Nymphs and Cased Caddis 
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Because of the diversity of aqua�c species in creeks, ponds, and ditches on the property, Sandstone 
Ranch will con�nue to provide an ideal outdoor laboratory for groups of students from grade school 
through college. While the discoveries may be small, the learning opportuni�es are huge, and who 
knows when a new species might be found by a young student? 

6.1.3 Other Sources of Informa�on about Aqua�c Life on Sandstone Ranch 

Documenta�on of the aqua�c life in Sandstone Ranch’s aqua�c habitats is an important resource for 
volunteer naturalists who lead hikes or teach classes on the property.  In addi�on to the 
macroinvertebrate study reported in this document, amphibian inhabitants of aqua�c habitats on 
Sandstone Ranch are discussed in Sec�on 6.4.2 and both vascular and non-vascular aqua�c plants are 
covered in Sec�on 6.3.   

New discoveries are an�cipated as future surveys are conducted for ongoing projects such as the West 
Plum Creek Stream Management Plan or researchers with exper�se in related disciplines have �me 
available to inventory and analyze the resources. 
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6.2 Fungi and Lichens 

Fungi and lichens are important components of ecosystems at Sandstone Ranch; however, specific 
knowledge of these groups is currently insufficient to assess whether management opera�ons would 
exert more than minor impacts on them. Brief descrip�ons of these ecologically important groups are 
provided below for informa�on purposes. 

6.2.1 Fungi 

This group of organisms includes yeasts, molds, and mushrooms. These organisms comprise a kingdom 
of life equivalent to plants and animals. Fungi are widespread and important in ecosystems on Sandstone 
Ranch. Fungi perform several important ecological func�ons. More than 90 percent of plants in natural 
ecosystems depend on mycorrhizal fungi to form symbio�c rela�onships with roots that expedite the 
transfer of nourishment to plants. Some species perform the vitally important task of decomposing dead 
organic mater into simpler organic chemicals that can then be recycled as nutrients back into 
ecosystems.  

With the excep�on of mushrooms (the frui�ng bodies of soil fungi) species of fungi are generally 
inconspicuous. However, while many species of mushrooms are easily visible on the property and cannot 
be overlooked (Figure 6-3) no scien�fic survey of the species of mushrooms or other fungi on the 
property has been undertaken yet, due to the �me constraints of mycologists who have indicated that 
they might become available in the future to pursue this research.  

     

                                  Figure 6-3.  Mushrooms (giant pu�alls) that can’t be overlooked 

6.2.2 Lichens 

Many species of fungi form complicated associa�ons with algae to form lichens, which are keystone 
components in terrestrial ecosystems. Where bare rock is exposed, lichens are the first organisms to 
become established. They break down rock and begin making soil in which plants can subsequently take 
root. Lichens serve as food sources for animals such as deer and rodents and provide nes�ng material for 
birds. Their services to humans include producing food, making medicines, diges�ng pollutants, and 
influencing the composi�on of the air we breathe. Though o�en overlooked, lichens encrust as much as 
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eight percent of the Earth’s surface, an area larger than that covered by tropical rain forests (Sheldrake 
2020).   

Rocky outcrops are prominent landscape features at Sandstone Ranch. Many of these are covered with 
diverse assemblages of lichens. In addi�on, lichens are found growing  in colonies on standing trees, 
downed tree trunks, and older buildings and fences, on the property. Lichen surveys have not yet been 
conducted but are an�cipated for the future. 

Dr. Erin Manzito-Tripp, Professor, Department of Ecology & Evolu�onary Biology and Curator of Botany, 
Museum of Natural History, University of Colorado, is currently working on a complete inventory of the 
lichens of Colorado, an endeavor that has never been done before. She also has two graduate students 
helping in the effort. She has expressed interest in conduc�ng fieldwork and the required labwork and 
herbarium efforts to iden�fy the lichens at Sandstone Ranch as part of the overall lichen inventory for 
Colorado, but she has indicated that modest funding would be needed to cover this work (Manzito-
Tripp, 2023, personal communica�on). She goes on to note, “Iden�fying lichens is unfortunately way 
more laborious than plants as we lack formal field guides, treatments, dichotomous keys, etc. Rather, we 
write them as we go. So in addi�on to dissec�ng and compound scope work (you have to see and 
measure spores, etc.), we have to do Thin Layer Chromatography on about 1/3 of all collec�ons as well 
as DNA sequencing on about 10% of them to confirm iden�fica�ons.” DCOS has an opportunity to be 
part of this important statewide project. Conversa�ons between Dr. Manzito-Tripp and DCOS staff 
members will con�nue to see if a source of funding can be iden�fied. 
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6.3 Plants 

6.3.1 Vascular Plants 

During the ini�al Sandstone Ranch survey of vascular plants in 2018, 345 individual plant species were 
iden�fied by volunteer naturalists working in small teams or as par�cipants in surveys sponsored by the 
Field Studies Commitee of the Colorado Na�ve Plant Society (CoNPS). Among them were a number of 
species that had not been officially recorded from Douglas County previously, including the marsh 
bellflower, a plant that was believed to have been ex�rpated from Colorado (Ackerfield 2015). Botanists 
from Colorado State University (CSU), Colorado Natural Heritage Program (CNHP), and Denver Botanic 
Gardens (DBG) made ini�al visits to the ranch to observe this plant species and some of the other 
uncommon plants that had been iden�fied at Sandstone Ranch. Interest in plants on the property was 
high, since Sandstone Ranch had not been open for botanic research previously. A�er visi�ng the ranch, 
Melissa Islam, PhD, Associate Director of Biodiversity Research, DBG, submited a Sandstone Ranch 
Botanical Survey Proposal to Douglas County Open Space in late 2018 to develop a more complete 
inventory of plants on Sandstone Ranch and collect specimens of plants for inclusion in DBG’s Kathryn 
Kalmbach Herbarium. The project was valued at $100,000, with DCOS contribu�ng $5000 and the 
remainder provided by DBG. The proposal was accepted, and the survey was scheduled for the spring 
and summer of 2019. 

6.3.1.1  Sandstone Ranch 2019 Botanical Survey--DBG  

Goal: In the Overview of the final report of DBG’s  Sandstone Ranch 2019 Botanical Survey (Alba and 
Wingate 2020), the authors reported that the goal for the survey was to support Douglas County’s vision 
for the ranch’s future, which included “an aim to balance historical and ecological preserva�on of the 
Ranch with public access and educa�onal opportuni�es.” The intent was to provide “relevant data about 
the botanical and ecological character of the property” without making any management 
recommenda�ons. 

Process: Under the guidance of Dr. Chris�na Alba and Dr. Janet Wingate, DBG field crews, with the 
assistance of DCOS volunteer naturalists, intensively sampled each of nine previously designated 
geographic zones on the ranch on 18 dates throughout the spring and late summer of 2019. The dates 
were selected to ensure that species were collected when the reproduc�ve structures required for 
iden�fica�on would be available. Each unique species was collected along with data about its loca�on. In 
the final analysis of the project, addi�onal collec�ons made by Loraine Yeats and DCOS volunteer 
naturalists in 2018 were included. 

Results: At the end of the survey, a species list was generated with each species corroborated by 
specimens housed in the Kathryn Kalmbach Herbarium of Vascular Plants at DBG. In the final report 
(Alba and Wingate 2020), the DBG botanists noted that “Physical specimens are more valuable than 
observa�onal lists because the specimen and its associated data are curated in perpetuity, to be verified 
by other researchers and used for future scien�fic and educa�onal purposes…. As such, the collec�ons 
serve the dual purposes of describing plant communi�es on the Ranch, while suppor�ng the broader 
effort to document plant biodiversity in Colorado.” In all 498 species were collected and documented on 
Sandstone Ranch during this survey, and the specimens in the herbarium are available for use by other 
researchers and members of the public. 
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6.3.1.2 Ongoing Plant Research 

Following comple�on of the DBG plant study, volunteer naturalists have con�nued plant research on the 
property. However, due to �me limita�ons, systema�c weekly surveys have been discon�nued. Instead, 
more recent plant survey work has been done in conjunc�on with other volunteer ac�vi�es such as 
teaching Colorado Na�ve Plant Master (NPM) classes for CSU Extension, leading field trips for the 
Colorado Na�ve Plant Society (CoNPS), or leading plant hikes and naturalist hikes for the general public 
on the Sandstone Ranch property.  Three of the newer plant discoveries on the property are trumpet 
gooseberry (Ribes leptanthum), golden smoke (Corydalis aurea), and marsh violet (Viola palustris). (See 
Figures 6-4, 6-5, and 6-6.) Although these are not uncommon species in Colorado, they are uncommon 
at Sandstone Ranch, and they were welcome addi�ons to the plant list. 

 

     
Figure 6-4. Trumpet gooseberry           Figure 6-5. Golden smoke                    Figure 6-6. Marsh violet 
        Ribes leptanthum                                     Corydalis aurea                                      Viola palustris 

In addi�on, some site-specific surveys have been conducted to assist with DCOS planning.  The most 
recent of these was a survey conducted in mid-July 2023 on Gove Knob to locate areas with sensi�ve 
plants in order to help DCOS trail planners design routes that would not disturb them.  During this 
survey, two species new to the ranch were iden�fied: spider milkweed or antelope horns (Asclepias 
asperula) and round�p twinpod (Physaria vitulifera). (See Figures 6-7 and 6-8.) Both of these species are 
unusual plants for Sandstone Ranch and have not been found elsewhere on the property.  Of special 
concern is the round�p twinpod, which is ranked as G3, Globally Vulnerable to Ex�rpa�on by the Natural 
Heritage Network, and S3, State Vulnerable to Ex�rpa�on in Colorado by the Colorado Natural Heritage 
Program (CNHP). Round�p twinpod is endemic to the Front Range, and in the online Colorado Rare Plant 
Guide (Colorado Natural Heritage Program 2023), the threats to this plant are listed as urban 
development, non-motorized recrea�on, the encroachment of exo�c species, grazing, and impacts from 
climate change. 

Sandstone Ranch plant survey records have been maintained and updated  as new species are observed.  
Currently, there are 564 species of vascular plants that have been iden�fied on Sandstone Ranch. These 
plants are listed in Appendix D. along with an indica�on of the source of the records—naturalist survey 
observa�ons, the DBG inventory, or both.  
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Figure 6-7. Antelope horns milkweed (Asclepias asperula) 

 

Figure 6-8. Roundtip twinpod (Physaria vitulifera) 
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6.3.1.3 Noxious Weeds and Other Alien Plants 

Although iden�fying alien (non-na�ve) plants on the Sandstone Ranch property was not a primary focus 
of the 2018 botanical survey and has not been a primary focus of studies since then, volunteer 
naturalists con�nue to iden�fy and record these plants as they encounter them along with na�ve 
species.  In the current records, of 564 species, 18% (100 species) have been determined to be aliens. 

Based on the book Noxious Weeds of Colorado 14th Edi�on (Colorado Weed Management Associa�on 
2020), 23 of the alien plant species on Sandstone Ranch are considered noxious weeds in Colorado, 
plants that are disrup�ve to na�ve vegeta�on and ecosystems.  The Colorado State Department of 
Agriculture, in coopera�on with County and Local governing bodies, enforces regula�ons controlling 
these plants. The plants are categorized into three lists of  noxious weeds plus a watch list: 

• List A:  Species designated by the State Agriculture Commissioner for eradica�on on all county, 
state, federal and private lands. 

• List B: Weed species whose con�nued spread should be stopped; county and local governing 
bodies will adopt noxious weed management plans that cover these plant species. 

• List C: Plants that have been selected for recommended control methods; county and local 
governing bodies may require management of these species. 

• Watch List: Non-na�ve weeds whose impacts and distribu�on are not yet well understood. 

Unfortunately, two of the alien plant species that have been iden�fied at Sandstone Ranch are on List A: 
(plants that must be eradicated): orange hawkweed (Hieracium aurantiacum) and hairy willow-herb, 
(Epilobium hirsutum). (See Figures 6-9 and 6-10.) 

         
     
    Figure 6-9. Orange Hawkweed – List A                         Figure 6-10. Hairy Willow-herb – List A 

                          Hieracium aurantiacum                                                   Epilobium hirsutum 
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All of the A, B, and C Listed noxious weeds that have been iden�fied by volunteer naturalists at 
Sandstone Ranch are listed in Table 6-1 along with two species that are on the Watch List. 

Table 6-1.  A, B, C and Watch List Noxious Weeds at Sandstone Ranch  

Weed List Scien�fic Name Common Name(s) 

A Epilobium hirsutum hairy willow-herb 

A Hieracium aurantiacum orange hawkweed 

B Artemisia absinthium absinth wormwood 

B Carduus nutans musk thistle; nodding thistle 

B Centaurea diffusa diffuse knapweed 

B Cirsium arvense Canada thistle 

B Cirsium vulgare bull thistle 

B Cynoglossum officinale hound's tongue; gypsyflower 

B Elaeagnus angustifolia Russian olive 

B 
Euphorbia virgata (E. esula – state 
weed list shows wrong species) leafy spurge 

B Lepidium draba hoary cress; white top 

B Linaria dalmatica dalma�an toadflax 

B Linaria vulgaris buter-and-eggs; yellow toadflax 

B Potentilla recta sulfur cinquefoil 

B Saponaria officinalis bouncing bet; soapwort 

C Arctium minus common burdock 

C Bromus tectorum cheatgrass; downy brome 

C Conium maculatum poison hemlock 

C Convolvulus arvensis field bindweed 

C Elymus repens quackgrass 

C Erodium cicutarium 
filaria; redstem stork's bill, filaree; 
crane's bill; heron's bill 

C Poa bulbosa bulbous bluegrass 

C Verbascum thapsus woolly mullein; common mullein 

Watch List Berteroa incana hoary alyssum 

Watch List Phragmites australis common reed 
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Although control of noxious weeds on Sandstone Ranch property is primarily the responsibility of 
designated DCOS staff members, volunteers have also made a substan�al impact. For four summer 
seasons, volunteer naturalists focused on the two A Listed species, and along with Jackie Sanderson, the 
DCOS Natural Resources Specialist, they physically removed all traces of  the two species that they could 
find. Nevertheless, because of the characteris�cs of these plants, complete eradica�on is difficult, and 
con�nuing to focus aten�on on these species is warranted. 

A much larger weed control project conducted by volunteers is the Douglas County Weed Warriors led 
by Brian O’Malley. Although this project is not restricted to Sandstone Ranch Open Space, this group of 
volunteers rotates through different Douglas County Open Spaces, focusing on removal of invasive weed 
species. The difference that they have made is clearly visible at Sandstone Ranch, as it is at other open 
spaces in the county.  

6.3.1.4 Human Impact on Native Plants 

All development of trails and other facili�es on open space proper�es has some level of impact on both 
wildlife and na�ve plants  However, DCOS has included volunteer naturalists in discussions of 
development ac�vi�es and has considered data regarding sensi�ve and uncommon plants in their 
planning ac�vi�es, especially for loca�ons of trails. These coopera�ve efforts have resulted in minimal 
impact to the most sensi�ve or uncommon plants at Sandstone Ranch.  For future trail building ac�vi�es, 
a poten�al considera�on is avoiding leaving trail debris along the edges of trails. Not only is it unsightly 
for the public when they are using the trails, trail building debris also encourages growth of alien weeds 
and discourages na�ve plant species.  

The next step is ensuring that public use of the property also has minimal impact on all of the na�ve 
wildflowers, shrubs, and trees that the public enjoys so much while recrea�ng on the land.  At this point, 
there are not many social trails at Sandstone Ranch and damage to na�ve plant communi�es alongside 
trails is not a significant problem in most areas.  However, with �me and con�nued use of trails, off-trail 
shortcuts and other unauthorized off-trail ac�vi�es can have a substan�al nega�ve impact. In addi�on, 
con�nued use of trails in extremely muddy condi�ons encourages hikers and other trail users to stray 
from the trails themselves and inadvertently widens trails.  This not only damages the trails but the 
na�ve plants that grow alongside them. Encouraging trail users to use good judgement and stay off trails 
when condi�ons are extremely muddy would be helpful. Plans under development for a Leave No Trace 
ini�a�ve on Douglas County Open Space proper�es will help to prevent nega�ve impacts.  A major goal 
of Leave No Trace philosophy is to “avoid or minimize impacts to natural area resources and help ensure 
a posi�ve recrea�onal experience for all visitors.” This ini�a�ve will not only benefit members of the 
public who use the trails at Sandstone Ranch today, but also allow future genera�ons to enjoy the 
unspoiled land at Sandstone Ranch for many years to come.   

Unfortunately, some rou�ne maintenance ac�vi�es on the ranch property such as weed control and fire 
mi�ga�on may have an unavoidable impact on na�ve plants.  However, volunteer naturalists working 
coopera�vely with DCOS management and staff members to iden�fy loca�ons where there are species 
that are ranked by Colorado Natural Heritage Program (CNHP) as S1 State Cri�cally Imperiled,  S2 State 
Imperiled, or S3 Vulnerable to Ex�rpa�on can help to minimize damage to the most sensi�ve species on 
the property. 
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6.3.1.5 Plant-focused Educational Activities on the Property 

Volunteer naturalists on this project who are also trained Colorado Na�ve Plant Master (NPM) 
instructors have been offering Colorado State University Extension three-week NPM classes at Sandstone 
Ranch annually since 2019 with the excep�on of a one season break due to COVID restric�ons. These 
well-received classes have focused the aten�on of both professional botanists and amateur plant 
enthusiasts on the diverse plant communi�es at Sandstone Ranch.  In addi�on to plant hikes for the 
pubic offered by DCOS, there have been requests for plant hikes on the property from groups including 
the Colorado NPM program, the Colorado Na�ve Plant Society (CoNPS), Douglas Land Conservancy 
(DLC), Denver Botanic Gardens (DBG), and Osher Lifelong Learning Ins�tute (OLLI). 

Informa�on developed during this project is currently being used during general naturalist hikes and 
wildflower hikes for the public as well as other groups on Sandstone Ranch. Development of seasonal 
flower guide handouts for members of the public to use for their own wildflower treasure hunts is under 
considera�on. 

6.3.2 Non-Vascular Plants (Bryophytes) 

Bryophytes are non-vascular plants having no true roots or vascular systems, unlike most of our more 
familiar na�ve plants. They are generally small terrestrial plants preferring moist habitats, although some 
can survive in drier areas. The three types of bryophytes are mosses, liverworts, and hornworts.  Because 
these plants reproduce by spores or asexual means, they have no showy flowers to atract us and are 
easy to overlook.  However, bryophytes play important roles in ecosystems including reduc�on of 
erosion along streambanks, filtering and reten�on of water, absorp�on of pollutants, decomposi�on of 
organic mater, and several other contribu�ons to soil health, In addi�on they provide habitat and food 
sources for insects and small invertebrates. At the global level, a recent year-long study determined that 
mosses make a major contribu�on to comba�ng climate change through carbon sequestra�on 
(Eldridge, et al. 2023). 

In Colorado, over 400 species of mosses, 104 species of liverworts, and two species of hornworts have 
been documented so far. However,  bryophytes have not yet been studied as extensively in the state as 
vascular plants. As a result, ongoing bryophyte research in new areas of Colorado is extremely 
important. In these areas where bryophytes have not been studied previously, state records of new 
species are being discovered and more informa�on is being gathered about the habitat and range of 
exis�ng species. 

6.3.2.1 Spring 2018 Bryophyte Study 

In the spring of 2018, Mo Ewing, a volunteer bryologist, conducted an ini�al bryophyte study in the Gove 
Creek riparian area, accompanied by a volunteer naturalist. During this short study, he collected 
specimens of 18 species of mosses. However, due to the complexity of iden�fying mosses in the 
laboratory, the results of the study were not available un�l 2019. Mo Ewing’s work was a significant 
start, although just a beginning in iden�fica�on of the many bryophytes on the property. (See Appendix 
E. for a list of all species that have currently been iden�fied.) Among the species he collected are two 
mosses of conserva�on significance: Blyt’s leafy moss (Mnium blytii), which is found primarily in 
western North America (Figure 6-11), and mountain broom moss (Dicranum montanum), which is found 
primarily in eastern North America (Figure 6-12). The Colorado Natural Heritage Program (CNHP) ranks 
and tracks both of these species as S1/S3 species, plants that are Imperiled or Vulnerable to Ex�rpa�on 
at the state level, and NatureServe ranks them as S2, Imperiled at the state level. 
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           Figure 6-11. Blyt’s leafy moss (Mnium blyttii)                        Figure 12. Mountain broom moss      
                             Photo Credit: Mo Ewing                            (Dicranum montanum) Photo Credit: Mo Ewing 

6.3.2.2 Spring 2023 Bryophyte Study 

In the spring of 2023, two volunteer bryologists, Dr. Barbara Thiers and Stacey Anderson, along with a 
DCOS volunteer naturalist, conducted a short con�nua�on of the bryophyte survey work begun by Mo 
Ewing. Unfortunately, due to unusually heavy rainfall, the water in Sandstone Ranch creeks was 
especially high, and in some areas, it was overflowing the banks. As a result, these researchers were not 
able to examine the stream banks adjacent to the water, where many bryophytes may thrive. They noted 
that they undoubtedly missed some bryophyte diversity. Nevertheless, in the Gove Creek and West Plum 
Creek riparian areas, they located several of the moss species that Mo Ewing had iden�fied earlier and 
also collected specimens and iden�fied 22 new species of mosses that had not previously been reported 
at Sandstone Ranch. See Appendix E. for a list of these species. In addi�on to mosses, they collected and 
iden�fied two species of liverwort plants during this short bryophyte survey: lesser crestwort 
(Lophocolea minor), and flat-leaved scalewort (Radula complanatea). Liverworts have two primary 
growth forms, leafy and thalloid. Both of these species are considered to be the leafy form, which 
appears superficially like moss.  These leafy forms have thin, leaf-like flaps on either side of their stems 
and may appear somewhat vinelike, while the less common thalloid liverworts have wide, flat, rubbery 
leaves. 

6.3.2.3 Outcome, Additional Research Possibilities, and Educational Opportunities 

One of the most significant outcomes of the 2023 bryophyte survey was iden�fying the need for a far 
more extensive study in the future to fully characterize the bryophyte flora of Sandstone Ranch. 
Sandstone Ranch offers undisturbed areas providing good habitat where many addi�onal bryophyte 
species may be found. Unfortunately, there are few bryologists in Colorado, and since this would be a 
volunteer effort, it has not yet been accomplished. However, this is a future project we would like to 
pursue, con�ngent on availability of qualified researchers. 

Due to easy accessibility to a fairly large number of bryophyte species, Sandstone Ranch offers a good 
loca�on for college classes to conduct bryology fieldtrips or for graduate students to conduct research 
projects. In addi�on, once our volunteer naturalists and hike guides have been trained to iden�fy some 
of the more common species of bryophytes, educa�onal plant hikes for the general public may also 
include observing these interes�ng plants. 
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6.4 Animals 

6.4.1 Invertebrates 

Invertebrates perform a variety of important roles in the ecosystems at Sandstone Ranch. See Sec�on 
7.0 for descrip�ons of some of these interrela�onships. A few short-term surveys of specific types of 
invertebrates have been conducted by volunteer naturalists or skilled professionals. In addi�on, 
occasional observa�ons of invertebrates have been recorded in conjunc�on with other ac�vi�es. 
However, no in-depth studies of invertebrates have been conducted on the ranch specifically for this 
Natural Resource Inventory Project. Instead, focus has con�nued to be on studying natural resources on 
the property that are more likely to be involved in management decision making. This leaves an area for 
significant future research. Since no long-term studies of invertebrates have yet been conducted on the 
property, there is the poten�al for college classes or post graduate students to perform meaningful 
research and make a las�ng contribu�on to knowledge about the biota of Sandstone Ranch. 

6.4.1.1 Douglas-fir tussock moth  

The first edi�on of the Sandstone Ranch Natural Resources Inventory included a discussion about the 
invasion of the Douglas-fir tussock moth (Orgyia pseudotsugata) and its highly visible and las�ng effects 
on the forests of Sandstone Ranch.   No significant outbreaks of the tussock moth have occurred since 
that �me, although the long-las�ng effects of the previous outbreak are s�ll highly visible in some areas 
on the property.  No specific studies of other insects that cause damage to na�ve trees and plants or are 
harmful in other ways have been performed as part of this project. Future studies could be beneficial 
along with control measures when appropriate.  

6.4.1.2 Aquatic Invertebrates 

During a summer 2022 survey of aqua�c organisms on Sandstone Ranch, researchers from CPW 
observed and recorded a number of aqua�c insects and other invertebrates.  See Sec�on 6.1 Aquatic 
Life and Appendix C. Annotated Aquatic Life Field Notes for details. 

6.4.1.3 Butterflies and Moths 

Other than casual observa�ons, buterfly and moth surveys have been cursory since the 2018 Sandstone 
Ranch Open Space Natural Resource Inventory and Analysis began. See Figure 6-13 for an example of an 
interes�ng moth caterpillar that was located during one of these surveys and Figures 6-14 and 6-15 for 
two common species of buterflies. 

 
 

Figure 6-13. Police Car Moth Caterpillar (Gnophaela vermiculata) 
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• In the original 2018 document, the Sandstone Ranch buterfly and moth list was started when 
several species of buterflies are men�oned in a summary of a one-day visit to the property by 
David Leatherman, former Colorado State Forest Service entomologist.   

• On July 29, 2019, Pam Steinman, volunteer naturalist with Castlewood Canyon, conducted a 2-
hour educa�onal buterfly hike at Sandstone.  At that �me, she provided a list of species of 
buterflies that were observed and iden�fied during the hike. 

• Sam Johnson, Bell Mead, and Robert Andrews observed, iden�fied, and recorded buterfly and 
moth species at Sandstone Ranch on short visits in the spring, summer and fall of 2023.   

• Volunteer naturalists studying plants also observe buterflies and moths frequently, although 
some�mes iden�fying these pollinators is more difficult than iden�fying the plants! 

• Because of the nature of buterfly and moth species (seasonal development, movement, 
coexistence with plant and bird popula�ons), con�nued observa�ons throughout peak seasonal 
ac�vity would be more effec�ve than the short-term surveys that have already been conducted 
on Sandstone Ranch property and could be of great value in expanding the list of species at 
Sandstone Ranch.  However, addi�onal surveys would be dependent on availability of experts 
with �me and willingness to volunteer. 

Currently, the list of buterflies and moths that have been iden�fied on Sandstone Ranch has grown 
to include 51 species. (See Appendix F.) However, these were observed during short visits to the 
property, and a longer, well-planned study extending through several seasons would undoubtedly 
double the list. 

     
             Figure 6-14. Northwestern Fri�llary                                                 Figure 6-15. Echo Azure  
                       (Speyeria hesperis)                                                              (Celastrina echo ssp. sidara)  

6.4.1.4 Monarch Butterfly 

A well-known species with a dwindling popula�on, the Monarch Buterfly, has been observed on the 
Sandstone Ranch property in both larval and adult stages. The species is not common on the property 
but is found in known loca�ons of milkweed plants. The Monarch Buterfly is a species of concern, 
currently listed as endangered by the Interna�onal Union for the Conserva�on of Nature (IUCN). In 2020, 
the USFWS determined that endangered species protec�ons for the Monarch Buterfly are “warranted” 
but are precluded by higher priority lis�ng ac�ons. As a result, a final decision is delayed, and the status 
is reviewed every year. It is hoped that the final USFWS decision to list Monarch Buterflies as threatened 
and endangered will be made in 2024, but un�l then, it is considered a “candidate species.” 

COSAC Agenda Packet - April 4, 2024 
Page 49 of 182



Sandstone Ranch Open Space Natural Resource Inventory and Analysis – 5-Year Update 

24 
 

Nevertheless, iden�fying loca�ons where milkweed grows on the property and ensuring it is protected 
from weed mi�ga�on and other harmful ac�vi�es is an ac�on that could be taken to assist the struggling 
Monarch Buterfly popula�on. 

6.4.1.5 Colorado Hairstreak 

The Colorado Hairstreak (Hypaurotis crysalis), designated as the state insect of Colorado in 1996, is a 
montane buterfly typically found in hills and canyons between 6500 and 9000 feet. (See Figure 6-16.) 
Sandstone Ranch provides the unique environment necessary for this buterfly due to the Colorado 
Hairstreak’s specific range and its complete dependence upon Gambel oaks for its en�re life cycle. Adults 
roost in Gambel oaks, feed on tree sap, and lay eggs there in late summer. The caterpillars emerge in the 
spring and eat young leaves. The en�re lifecycle may take place within a several yard area around 
Gambel oaks.  

 

Figure 6-16. Colorado Hairstreak (Hypaurotis crysalis) Colorado’s state insect 
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6.4.2 Amphibians 

Amphibians (frogs and salamanders) are cold-blooded and require wet or at least moist condi�ons to 
feed and reproduce. Five species (three frogs, one toad, and one salamander) have been observed in 
and near the following surface water loca�ons on the ranch: Aswam Dam impoundment, Horse Barn 
Pond, West Plum Creek, Gove Creek, and in ditches and wells. It is likely that other amphibian species 
occur on the ranch but have not yet been observed. A list of species known or likely to occur in habitats 
on Sandstone Ranch is presented in Appendix G.   

6.4.2.1  Amphibian species found at Sandstone Ranch 

Barred Tiger Salamander (Ambystoma mavortium): This species, which is the state amphibian of 
Colorado, is common and widely distributed in Colorado where there is sufficient water for breeding 
Specimens have been found in in Gove Creek upstream of the hanging bridge impoundment in May 2023 
(Curt Frankenfeld, pers. comm.). Dave Bornho�, the former ranch foreman found individuals in water 
wells on the ranch (Jackie Sanderson, pers. comm.). Individuals are probably more widespread in 
suitable habitat on the ranch but seldom encountered because of their nocturnal ac�vity and habit of 
hiding in burrows and under rocks when condi�ons at the surface are dry. 

Northern Leopard Frog (Lithobates pipiens):  Adults were observed in the ditch below Horse Barn Pond, 
and one was heard calling from the ephemeral pond immediately south of Horse Barn Pond. During 
spring surveys in 2023, individuals were heard calling and were observed in the impoundment behind 
Aswam Dam. The species is widely distributed in Colorado and ranges to above 11,000 feet (Hammerson 
1982).  

Formerly abundant, the species has disappeared from many sites because of reduced habitat and 
preda�on by the American Bullfrog.  The species is listed as a Species of Concern by Colorado 
Department of Parks and Wildlife (CPW) because of its declining popula�ons in Colorado.  In Colorado’s 
State Wildlife Ac�on Plan (SWAP), CPW lists Northern Leopard Frogs as a Tier 1 Species of Greatest 
Conserva�on Need (CPW 2015). In addi�on, the Colorado Natural Heritage Program (CNHP) lists 
Northern Leopard Frogs as S3, State Ranked Vulnerable to Ex�rpa�on. (See Figure 6-17.) 

American Bullfrog (Lithobates catesbeianus): Bullfrogs are abundant in the impoundment at Aswam 
Dam, in Horse Barn Pond, and in the ditch below Horse Barn Pond. This is an invasive species that 
displaces smaller and less aggressive species. Bullfrog tadpoles metamorphose earlier than leopard 
frogs, eat leopard adults and tadpoles, and may carry diseases such as chytrid fungus (Taylor 2011).  

Woodhouse’s Toad (Anaxyrus woodhousii): Individuals were observed in Ponderosa Pine habitat in the 
riparian area along North Gove Creek. This species is common and widely distributed in pasture, 
woodland, and canyon habitats in eastern Colorado up to about 7,000 feet (Taylor 2011).   

Boreal Chorus Frog (Pseudacris maculata): This species occurs in riparian habitat along West Plum Creek, 
Gove Creek, and in ponds and irriga�on ditches around the ranch.  The species is common and 
widespread throughout Colorado up to 12,000 feet (Taylor 2011).   
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. 

Figure 6-17. Northern Leopard Frog (Lithobates pipiens) 

6.4.2.2 Summary of Legal Status 

Colorado Parks and Wildlife lists the Northern Leopard Frog as a state Species of Concern (not a statutory 
category) and also lists it as a Tier 1 Species of Greatest Conserva�on Need in the SWAP. CPW lists the 
American Bullfrog (an invasive species) and Barred Tiger Salamander (larvae only) as Game Species. All 
other amphibians known or likely to occur on the ranch are listed as Nongame Species. None of these 
other species are classified as endangered or threatened in Colorado. 
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6.4.3 Rep�les 

Rep�les (one turtle, one lizard, and  four snake species) have been observed, and several more are likely 
to occur in the arid and seasonally cool climate at Sandstone Ranch. The six species found so far are 
common in Colorado.  Rep�les are generally found in warmer habitats occurring at low eleva�ons on the 
ranch, although some may range into forest areas in the upper reaches of Gove and West Plum Creek.  
More detailed informa�on on rep�le species observed or likely to occur on the ranch is presented in 
Appendix G. 

6.4.3.1 Reptiles at Sandstone Ranch 

Snapping Turtle (Chelydra serpentina): Individuals have been observed in the impoundment behind 
Aswam Dam and in Horse Barn Pond. The species is widespread and common in similar bodies of water 
throughout eastern Colorado.  

Prairie Lizard (Sceloporus consobrinus): This species occurs on and near rocky outcrops and debris piles 
at widely scatered loca�ons at lower eleva�ons on the ranch.  

Terrestrial Gartersnake (Thamnophis elegans): This species was observed in the impoundment behind 
Aswam Dam, around Horse Barn Pond, and in adjacent wetlands and ditches throughout the ranch.  The 
species is especially common around water.  

Smooth Green Snake (Opeodrys vernalis): Individuals have been observed in riparian areas along Gove 
Creek. This species probably occurs in similar habitat on East Plum Creek.  

Both the Bullsnake (Pituophis catenifer) and the venomous Prairie Ratlesnake (Crotalus viridis) are 
widely distributed at lower eleva�ons in drier habitats on the ranch.  Individuals of both species were 
observed in Juniper Valley and other rocky habitats. See Figure 6-18 for the head of a Bullsnake, which is 
dis�nctly different from that of a Prairie Ratlesnake. 

 

Figure 6-18.  Bullsnake (Pituophis catenifer) not to be confused with the Prairie Ratlesnake 
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6.4.3.2 Summary of Legal Status 

None of the rep�le species known or likely to occur at Sandstone Ranch are listed as endangered or 
threatened in Colorado by Colorado Parks and Wildlife. The Common Gartersnake is listed as a Species of 
Concern (not a statutory category). The Snapping Turtle and Prairie Ratlesnake are classified as Game 
Species. All other rep�les known or likely to occur at the ranch are listed as Nongame Species. 
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6.4.4 Birds 

When the ini�al Sandstone Ranch Open Space Natural Resource Inventory and Analysis report was 
compiled in 2018, mul�ple volunteer naturalists were ac�vely surveying nine established survey zones 
within the 2,038-acre property for birds.  (See Appendix H. for a map of the zones.) However, from 2019 
through 2023, far fewer volunteers naturalists were available, and the nine survey zones were covered 
less frequently. Nevertheless, the bird survey was con�nued as consistently as possible with the reduced 
number of volunteer naturalists.   

In 2018, 127 species of birds were iden�fied. This was a high number of species for one area, poin�ng to 
the great diversity of rela�vely undisturbed habitat on Sandstone Ranch. From 2019 through 2023 the 
number of avian species that has been observed on the property has increased to 168. See Appendix H. 
for a table showing the complete lis�ng of the birds that have been iden�fied by zone. 

In order to make the informa�on about bird species that have been observed on Sandstone Ranch 
available to the public, a trifold bird list was created for interested visitors. This pamphlet engages 
visitors of all ages while enhancing their awareness of the diversity of birds on the property. In addi�on, 
the checklist format creates a way for them to record their own on-site observa�ons over mul�ple trips 
to the property, either alone or with family members and friends.  A copy of the pamphlet is available in 
Appendix I. 

To provide an educa�onal experience for both beginning and more experienced birders, volunteer 
naturalists led birding field trips on Sandstone Ranch for Denver Audubon and Denver Field 
Ornithologists. In addi�on, DCOS volunteers hosted individual biologists on visits to the property, and 
their skilled observa�ons helped increase knowledge about the avian species as well as rounding out the 
database of bird observa�ons over the past 5 years.  

At the request of Douglas County Division of Open Space and Natural Resources, volunteer naturalists 
developed several reports including the following: 

• Impact Study of Group Foot Travel on Bird Habitat in the EM5 Cha�ield Off-Site Mi�ga�on Areas 
of Sandstone Ranch  

• Ovenbird Information, in Reference to 2023 Planned Wildfire Mitigation in Sandstone Ranch on 
Gove/Plum Divide Road  

In addition, volunteer naturalists collaborated with Douglas County Division of Open Space and Natural 
Resources staff members to create a Sandstone Ranch Sensitive Area Access Proposal. This proposal 
designated the EM5 Chatfield Off-Site Mitigation Areas for seasonal closure (April 15-June 30), to 
prevent disruption of lifecycles for birds, other wildlife, and plants. The closure period has been in effect  
since 2021, and survey data has shown that this management decision has helped stabilize the essential 
courtship, breeding, and birthing cycles for birds and other wildlife. 

6.4.4.1 West Side, Limited Access Area 

On the west side of the Sandstone Ranch property, bird species and popula�on sizes were stable from 
2018 through 2023, due primarily to the closure period and limited public access with the excep�on of 
carefully planned ac�vi�es, research, and educa�onal classes throughout the year. Evidence of nes�ng 
and breeding increased, largely due to consistent volunteer naturalist visita�on and familiarity with the 
area and its inhabitants. The only no�ceable decline in avian ac�vity was each summer from 2021 
through 2023, when parts of Gove Creek, downstream from the Club Med area, went dry. (See Sec�on 
5.0 for an explana�on of the water rights and other factors that affect water availability on the property.) 
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For bird popula�ons and other wildlife to remain stable in the west side designated sensi�ve zones, 
ongoing preserva�on efforts are essen�al. These would include con�nuing the seasonal access and 
closure periods, limi�ng access to planned studies and educa�onal ac�vi�es, restric�ng the ranch’s catle 
from the riparian areas, and rou�ng future trails far enough from riparian areas to avoid disrup�on. The 
public will experience op�mal enjoyment of this area in the future if the wildlife and other natural 
elements remain intact. See Figures 6-19 and 6-20 for examples of bird species the public might have the 
opportunity to observe on guided hikes in the west side, limited access area. 

      

         Figure 6-19. Red-naped Sapsucker                                      Figure 6-20. Red-breasted Nuthatch 

6.4.4.2 East Side, Public Access Area 

In September of 2020, an 11-mile trail network was opened to the public on the east side of the 
property. Bird species diversity appears to remain consistent since that �me. However, overall number of 
birds is lower by about 10%. This minimal decrease is due to careful trail planning, large areas of habitat 
away from trails, and the con�nued quiet environment that is essen�al for both the success of avian 
species and human enjoyment. As expected, since the east side opened to the public, there are fewer 
birds near the trails, due to the presence of hikers, dogs, bicycles, and horseback riders. Nevertheless, 
there is s�ll ample habitat for birds that inhabit or pass through this east side area for foraging, 
protec�on from predators, and breeding. See Figures 6-21 and 6-22 for examples of bird species the 
public might have the opportunity to observe in the east side, public access area. 
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Figure 6-21. Cedar Waxwing on mountain mahogany                Figure 6-22. Yellow-rumped Warbler,                                                         
subspecies Audubon’s Warbler 

From 2018 through 2020, the Aswam Dam area, the only substan�al pond habitat on the ranch, hosted a 
surprising diversity of birds. Water levels in the Aswam Dam area went down to near zero from 2021 
through early 2023, and the diversity and numbers of birds decreased drama�cally. However, water 
levels recovered late spring/early summer 2023 in the Aswam pond due to heavy rains and “free-river” 
ditch flows. (See Sec�on 5.0 for an explana�on of the water rights and other factors that affect water 
availability on the property.) 

This was especially true of resident and migratory waterfowl, wading birds, and shorebirds. Also, there 
was a diminishing number of land birds that feed on aqua�c insects as well as raptors that prey on those 
birds. Most avian species formally seen in this area began to seek their water source and associated 
habitat elsewhere. See Figure 6-23 for an example of a raptor, the Bald Eagle, that has been iden�fied in 
this area and that observant bird watchers may be privileged to see. Note that both breeding 
popula�ons (not found on Sandstone Ranch) and non-breeding popula�ons of the Bald Eagle are tracked 
by the Colorado Natural Heritage Program (CNHP) as S3, vulnerable to ex�rpa�on in Colorado, and the 
2015 revision of the State Wildlife Ac�on Plan (SWAP) lists them as Conserva�on Level Tier 2.  See 
Sec�on 9.0 for more informa�on about sensi�ve bird species on the Sandstone Ranch property. 

6.4.4.3  Summary 

The high number of avian species remaining on Sandstone Ranch is primarily due to two factors: 

• Diverse habitat: Pastureland and prairie, rich riparian zones, steep forested foothills, and 
rimrock/juniper all host resident and migra�ng birds that require these habitats. 

• Rela�vely undisturbed open space: The effec�ve layout of the trail network, stay-on-the-trail 
signage, and limi�ng the west side to guided access have resulted in most birds and other 
wildlife remaining. Careful planning, responsible management prac�ces, and recep�veness to 
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the data and observa�ons provided by volunteer naturalists have paid off and are resul�ng in 
maximum enjoyment of nature in the peace and quiet of Sandstone Ranch Open Space. 

 

                                                                Figure 23. Bald Eagle juvenile at daybreak 
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6.4.5 Mammals 

The volunteer naturalist team con�nued informal surveys of mammals at Sandstone Ranch Open Space. 
Although site-wide surveys were not conducted on a consistent periodic basis, these surveys confirmed 
that all mammalian species iden�fied during the 2018 ini�al inventory are s�ll present on the property. 
In addi�on, two somewhat unexpected but significant new species were noted as a result of this effort: 

• American Mink (Neogale vison) 
• Western Spoted Skunk (Spilogale gracilis). 

These species were found as skeletal remains and were iden�fied by Colorado College professor Dr. 
Maybellene Gamboa by analyzing the skull shape and measurements.  

Addi�onal valuable informa�on about mammals and other species on Sandstone Ranch has been 
contributed by field work conducted in conjunc�on with two university classes from Colorado State 
University (CSU) and Colorado College (CC) on the property. Instructors of both of these courses found 
the fieldwork experiences valuable and an�cipate con�nuing them in the future. 

6.4.5.1 Colorado State University Course  

Dr. Tanya Dewey (CSU Biology Department Assistant Professor) brought a summer undergraduate course 
in Small Mammals to Sandstone in 2019, 2021, 2022, and 2023.  The course provides the students with 
hands-on learning opportuni�es in se�ng traps for small mammals as well as se�ng mist nets for bats 
and performing acous�c surveys.  Students learn the habitats of key small mammals along with trapping 
procedures and how to handle the animals to measure, weigh, and assess their overall health.  The 
students also learn how and where to set mist nets to capture bats and how to atach small radio 
transmiters to track the movements of bats. While Dr. Dewey and her graduate assistants have the 
special training and experience to handle the bats, this class is the first encounter for most students with 
bats, and they learn the special care required to handle them to protect both the bats and the students. 
For images from recent CSU classes at Sandstone, see Figures 6-24 and 6-25. 

     

Figure 6-24. CSU students at Sandstone Ranch 
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Figure 6-25. Learning bat research techniques 

Animals captured during the CSU class using trap lines, mist ne�ng, and acous�c bat survey efforts 
(augmented by Sandstone Ranch volunteer naturalists) have added four new species to the mammal list 
for the property. These included Long-legged Myo�s (Myotis volans) and Western Long-eared Myo�s 
(Myotis evotis) and two addi�onal species of special note: 

• Olive-backed Pocket Mouse (Perognathus fasciatus).  This pocket mouse is listed on several 
state and national lists as a species of concern:  Colorado’s State Wildlife Action Plan (SWAP) 
Tier 1 Priority, State Status SC, NatureServe Global Status Rank G4, and CNHP/NatureServe State 
Status Rank S3.  See Figure 6-26. 

 

Figure 6-26.  Olive-backed Pocket Mouse (Perognathus fasciatus) 

• Townsend's Big-eared Bat (Corynorhinus townsendii pallescens).  This bat is listed on several 
state and na�onal lists as a species of concern:  Colorado’s State Wildlife Ac�on Plan (SWAP) Tier 
1 Priority, State Status SC, USFS Sensi�ve Species, BLM Sensi�ve Species, NatureServe Global 
Status Rank G4, and CNHP/NatureServe State Status Rank S4.  See Figure 6-27. 
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Figure 6-27.  Townsend's Big-eared Bat (Corynorhinus townsendii pallescens) 

Dr. Dewey’s classes also provided valuable informa�on about the health and life of many Sandstone 
Ranch mammals.  All animals captured appeared to be in good health with no apparent disease.  The bat 
species suscep�ble to white-nose disease are checked for the disease and the disease has not been 
found at Sandstone Ranch to date.  Many of the female rodents and bats captured showed signs of 
lacta�on, meaning that they were ac�vely caring for young at the �me that they were captured.  
Lacta�on indicates that Sandstone Ranch is a breeding area for many species, including several species 
of special concern. 

6.4.5.2 Colorado College Course  

Dr. Maybellene Gamboa (Colorado College Department of Organismal Biology & Ecology Assistant 
Professor) brought her undergraduate Ecology Class to Sandstone in 2019, 2021, 2022, and 2023.  The 
class is taught in most spring and fall terms and is designed to introduce the students to analysis of 
distribu�ons, abundances, and interrela�onships of organisms.  The field class at Sandstone gives the 
students an opportunity to design and conduct a study as well as analyze data collected.  (See Figures 6-
28 and 6-29.) The studies are generally small and are limited to about 4 weeks of effort, but have 
provided some interes�ng insights to Sandstone wildlife, plants, and insects.        
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Figure 6-28. Colorado College students in the field 

Dr. Gamboa divides her class into smaller groups of 2-4 students and each group creates and performs a 
scien�fic study on the property.  While constrained by �me and resources, the projects must adhere to 
scien�fic principles and a reasonable research approach.  Over the years, students have chosen to look 
at mammalian scat, soil composi�on, plant diversity, macro invertebrates in the streams, rep�les and 
amphibians, Gambel oak galls and what insects cause them, and many other projects.  Each group is 
required to create a report and present it to Douglas County Open Space staff and volunteers.  These 
reports provide a valuable, high-level view of the property and have spawned ideas for larger studies.  
Results of these studies are available to the County.   

   

Figure 6-29.  Colorado College students studying at Sandstone Ranch 
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7.0 ECOLOGICAL OVERVIEW 

Geologic formations on Sandstone Ranch are significant 
environmental landscape features that influence the types 
and distribution of living organisms. The topography of the 
landscape such as the steepness of the terrain and the solar 
aspect of a hillside (south facing vs. north facing) influences 
the character of the habitat. Microclimates often develop on 
the irregular surfaces of rock outcrops. Erosion and chemical 
breakdown of rocks by lichens generate the physical 
component of different soil types that support different 
habitats. Plants, animals, fungi, and bacteria interact under 
varying moisture conditions to enrich the soil with organic 
materials that provide the bases for diverse ecosystems on 
the ranch. Plant species growing on these soils support 
herbivorous animals that in turn provide food for carnivores 
in the food webs of ecosystems  

   Definitions: 

Habitat: the natural home or 
environment of an animal, plant, or 
other organism. 

Ecosystem: a biological community 
of interacting organisms and their 
physical environment. 

Food web: represents feeding 
relationships within a community.  
A complete food web includes 
producers (plants), consumers 
(animals), and decomposers 
(bacteria and fungi). 

Because all living organisms eventually die, the organisms that decompose dead material (mainly fungi 
and bacteria) are cri�cal components of all ecosystems, cycling organic materials back into the soil. 
Figure 7-1 illustrates the interconnec�ons among func�onal components of a generalized forest 
ecosystem such as occurs on the west side of Sandstone Ranch. The major func�onal categories of living 
organisms--producers (green plants), consumers (animals) and decomposers (scavengers and chemical 
decomposers such as fungi and bacteria)--are all necessary for balanced ecosystem func�on. Aqua�c 
ecosystems, grasslands, and other ecosystems at Sandstone Ranch are composed of the same three 
func�onal categories but differ in the species comprising each category.  

 
Figure 7–1.  Generalized food web of a forest ecosystem. 
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In addi�on to their role in food webs, plants, animals, and other life forms provide a variety of important 
ecological func�ons. Plant roots and the networks of fungi stabilize the soil and retard erosion. Trees and 
shrubs provide structural habitat that is essen�al for shade, nest sites for birds, and food and shelter for 
mammals, insects and other invertebrates. Insects and hummingbirds pollinate flowering plants, while 
rodents and many bird species help with seed dispersal. Predators such as bobcats, mountain lions, and 
hawks control the abundance of plant-eaters including rodents, rabbits, and large species such as deer 
and elk. Although much of the ranch con�nues to be used for ranching opera�ons, large areas of natural 
and lightly disturbed habitats support rich and diverse combina�ons of all forms of life.  

Terrestrial habitats within the boundaries of Sandstone Ranch Open Space range from forested areas 
along upper reaches of West Plum Creek and Gove Creek to juniper woodland, prairie, and riparian 
habitat at lower eleva�ons in the central and eastern parts of the ranch. These habitats are largely intact 
and con�guous with similar habitats on adjacent land suppor�ng ranching and dispersed residen�al 
development to the north, south, and east and the extensive forest area in Pike Na�onal Forest to the 
west. The mosaic of predominantly natural areas interspersed with more intensely managed areas, such 
as hayfields, pastures, and ditches, creates ecologically important corridors and edge habitats (transi�on 
zones).  

Two perennial streams, Gove Creek and West Plum Creek, are naturally occurring permanent water 
sources. These waterways, in addi�on to the Aswam Dam Impoundment and Horse Barn Pond (AKA 
Snake Pond in the 2018 inventory document), provide limited but important aqua�c habitat and riparian 
habitat suppor�ng diverse assemblages of plants. These in turn provide complex structural habitats for 
nes�ng birds; supply food for herbivorous insects, birds, and mammals; and host sensi�ve plant species.  

Ecosystems on Sandstone Ranch are dynamic both in composi�on and func�on. Some animals migrate 
annually to adjacent ecosystems, while many bird species migrate great distances to warmer climates 
during the winter and return to the ranch to nest and produce young during late spring and summer.  

Rela�onships among species in ecosystems are extremely complex. In general, heathy ecosystems 
maintain a balance between producers, consumers, and decomposers; however, when key species are 
missing from an ecosystem, its func�onal rela�onships are impaired. The loss of species reduces 
diversity and limits the ecosystem’s resiliency—the ability of an ecosystem to quickly repair and restore 
itself.  

As noted in this sec�on, all of the natural resources described elsewhere in this document work 
together, playing essen�al roles in keeping the ecosystems on the ranch healthy.  No one natural 
resource can be nega�vely affected through human ac�ons without affec�ng other natural resources 
and the ecosystems themselves in important ways. 
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8.0 DARK SKY: ASTRONOMY 

8.1 Dark Sky Background 

The western segment of Sandstone Ranch has excep�onally dark skies for a loca�on that straddles the 
line between Denver and Colorado Springs, two metropolitan areas that each emit an overwhelming 
volume of light pollu�on.  The reason for this is that there are ridges to the south and north that 
naturally shield this segment from that light.  In addi�on, proper�es that are immediately adjacent to 
Sandstone Ranch’s western segment are not lighted, those being adjacent ranches and US Forest Service 
property.  On nights when the moon is a small crescent or has already set, and the cloud cover is zero or 
negligible, the Sky Quality Readings (SQM), which are taken with a device which measures the number of 
photons reaching its receiver, is at least 21.5.  These readings are the minimum for a property to be 
considered for designa�on as a Dark Sky Place by the Interna�onal Dark Sky Associa�on (IDA), and 
Douglas County Open Space has applied for this por�on of Sandstone Ranch to be designated as such. 

8.2 Proac�ve Efforts to Retain the Dark Sky 

The fact that such a dark sky s�ll exists in such close proximity to the major metropolitan areas of Denver 
and Colorado Springs is a rare and fortunate occurrence. There is no guarantee that it will stay this way 
without proac�ve effort. The ligh�ng on the property is undergoing review by Douglas County Open 
Space employee Johnny Mulligan, to be replaced with light fixtures and bulbs/elements that comply with 
IDA ligh�ng standards.    Ligh�ng on adjacent property currently poses low/no risk to increasing light 
pollu�on.  Concerns do exist about increased light coming from areas such as the expansion of Castle 
Rock and a new neighborhood going in adjacent to the intersec�on of Perry Park Road and Tomah Road.  

8.3 Ini�al Star Viewing Events 

Over the past few years, work has been in process to develop interest in having star viewing events at 
Sandstone Ranch, and in se�ng the stage for an eventual astronomical observatory to be located there.  
A few hundred people have atended a couple dozen events at Sandstone Ranch during that period of 
�me to observe the stars, galaxies, Milky Way, and other nigh�me objects, most of which cannot be 
seen at their home loca�ons due to light pollu�on.  They’ve come to conduct astrophotography, 
capturing images of objects that are hundreds or even millions of light years from Earth.  They’ve come 
to watch a meteor shower, and they’ve even come to hike under the light of a full moon. 

8.4 Telescope Dona�ons and Development of the Gathering House 

Three sizeable telescopes have been donated to Sandstone Ranch by astronomers who want them to be 
used for public educa�on: a 12.5” Schmidt-Cassegrain style telescope, a 14” Schmidt-Cassegrain 
telescope, and a 14” Newtonian telescope.  A member of the Denver Astronomical Society (DAS), 
Katherine Bond, designed a model of a possible observatory and presented it along with floor plan and 
eleva�on drawings as an example of what a Sandstone Ranch observatory could look like. 

The loca�on known as the Gathering House, which is intended to become the Astronomical Educa�on 
Center, has had some preliminary work done.  Ramps to make it ADA accessible have been installed, and 
a large pa�o that extends outward on two sides of it has been poured with the intent of hos�ng events 
there, to include stargazing events and social events.  Further modifica�on of that loca�on is due to 
con�nue in the near future, in partnership with input from members of the DAS who will provide 
specifica�ons for power and IT connec�vity between loca�ons in the Gathering House and the personal 
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telescopes that will be located outdoors from �me to �me.  This plan includes linking at least one 
outdoor telescope to one outdoor high-resolu�on display and one or more indoor displays to permit 
guests (par�cularly ADA guests who are unlikely to be able to look through an eyepiece) to see what is 
being viewed through that telescope.  It also includes having high-speed internet connec�vity so that 
some events can be live-streamed, and an all-sky meteor detector can be �ed into a meteor repor�ng 
network, contribu�ng live reports to a scien�fic database. 

Future plans include reaching a Memorandum of Understanding (MOU) between Denver County Open 
Space and the Denver Astronomical Society for the placement of concrete viewing pads with power for 
future star par�es, and the planning and construc�on of the observatory. 

8.5 Volunteer Support and Training 

Recruitment and training of volunteers, preferably among Douglas County ci�zens who are amateur 
astronomers to augment the DAS volunteers, would culminate in a series of programs designed to 
educate the public about all aspects of the night sky as it shi�s throughout the calendar year, with the 
movement of the constella�ons and the planets. 

The primary intent for developing an observatory at Sandstone Ranch is to provide a suitable facility to 
house high quality telescopes that can be u�lized to educate Douglas County residents and visitors about 
astronomy and share the wonders of the pris�ne dark skies that Sandstone Ranch has to offer.  
Par�cipa�ng DAS members further intend to provide technical knowledge and advice in the planning and 
construc�on of the building, providing guidance on the installa�on requirements for the telescopes, 
overseeing the installa�on of the telescopes, performing the tes�ng before the telescopes go into 
opera�on, and providing recommenda�ons for ongoing maintenance of the telescopes.   

The secondary intent is to create a training program that will ensure that all telescope operators, 
consis�ng of members of the Denver Astronomical Society and Open Space volunteers/staff members, 
receive adequate and consistent training on the safe and appropriate use of the telescopes for the 
benefit of the visi�ng public.   

8.6 Poten�al Future Programs for the Public 

Future programs that would be facilitated by astronomers from the DAS and volunteer amateurs 
from Douglas County would include subjects such as the following: 

• Beginning Astronomy: How to Learn the Night Sky 
• The Moon, Its Phases, and How It Affects and Supports Life on Earth 
• The Constella�ons, and Why They Change Throughout the Year 
• The Planets of our Solar System, and the Observable Moons of the Giant Planets 
• Light Pollu�on, and How It Affects Humans and Animals 
• Our Sun, and How to Safely Observe It 
• Meteor Showers: What Causes Them & How To Watch Them 
• Astrophotography  

Figure 8-1 shows a handful of DAS amateur astronomers se�ng up their telescopes in prepara�on 
for a night of viewing at Sandstone Ranch.  Pictured are two telescope setups and a device called a 
BinoCrane, which holds a heavy pair of binoculars in a manner that permits the user to manage 
them with ease. We an�cipate many more events like this in the new Astronomical Educa�on Center. 
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Figure 8-1. Preparing for a night of sky viewing at Sandstone Ranch. 
Photo credit – DAS member Leon Roybal 

8.7 Ul�mate Goal 

Our ul�mate goal is to establish and maintain a partnership between the Denver Astronomical Society 
and Douglas County Open Space that ensures that this observatory becomes a much used and desirable 
des�na�on for astrophiles in Douglas County and beyond.  There will not be a financial benefit to DAS; 
our only goal is to provide opportuni�es for the apprecia�on of our vast universe and to inspire the next 
genera�on of astronomers, astrophysicists, and aerospace engineers. 

Plans also include reaching out to poten�al cost-sharing partners within the aerospace industry and 
professional academia, both of which have deep roots in the Front Range community.  Many members of 
the DAS have connec�ons with people who work in these companies and ins�tu�ons. 
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9.0 SENSITIVE RESOURCES 

9.1 Sandstone Ranch Sensi�ve Area Access Proposal 

In 2019, DCOS staff members and DCOS volunteer naturalists collaborated on a Sandstone Ranch 
Sensitive Area Access Proposal (DCOS 2019) for por�ons of the west side of Sandstone Ranch that are 
considered especially sensi�ve.  A copy of the proposal, which was approved for implementa�on in 
2020, is provided in Appendix K. The area under considera�on is a substan�al por�on of the Cha�ield 
Reservoir Mi�ga�on Company (CRMC) Declara�on of Restric�on and covers Club Med (including South 
Club Med and South Gove Creek), Gove Plum Divide, and West Plum Creek, as shown in Figure 9-1, a 
map extracted from the report. The purpose of the proposal was to explore ways to do the following: 
 

• Support wildlife and their habitat while also providing appropriate public access. 
• Conserve natural values and minimize disturbance to wildlife popula�ons through mul�ple 

approaches including: 
o Though�ul trail alignment 
o Considera�on of seasonal rest periods 
o Signage 
o Habitat improvements 
o Compliance with legal protec�ons 

• Prevent disrup�on to life cycles and minimize disturbance to sensi�ve vegeta�on. 
 
This area encompasses five ecosystems, Montane Forest, Montane Shrubland, Grassland, Riparian, and 
Pinyon/Juniper Woodland, each of which supports different species of plants and animals and habitat 
types. This diversity plus the area’s remoteness and high-quality habitats make it worthy of some special 
management considera�ons. The proposal notes numerous considera�ons related to avian, 
mammalian, and plant species that are uncommon to rare on the property as well as management 
strategies that are recommended to protect them.  A map was created for this proposal showing some 
of the loca�ons where sensi�ve bird species have been found, and these species could also be found in 
similar habitats on the property.  (See Figure 9-2.) The earlier Sandstone Ranch Open Space Natural 
Resource Inventory and Analysis (DCOS 2018) included a map showing areas where there are sensi�ve 
plant species, some of which are found exclusively in this area of the ranch property. 
 
Solu�ons to protect these sensi�ve habitats and species are detailed in Appendix K. Among others, they 
include the following: 
 

• Implement seasonal rest periods in the designated sensi�ve areas from mid-April to June 30th in 
order to protect avian breeding ac�vi�es and other wildlife. 

• During the rest period, limit access to official use and guided ac�vi�es only. 
• Consider restric�ng dog access. 
• Consider different access requirements to na�onal forest trails inside the sensi�ve areas. 
• Promote educa�on and Leave No Trace ethics. 
• Enforce stay the trail and other rules and regula�ons. 
• Plan hiking trails on established ranch roads and trails where possible 
• Remain adaptable and responsive to monitoring data. 
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Figure 9-1. Sandstone Ranch Sensi�ve Areas 
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Figure 9-2. Sandstone Ranch Bird Survey Map showing some of the loca�ons  
where sensi�ve species have been found 
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The trail south of the Club Med parking area enters the ranch’s most undisturbed habitat. See Figure 9-3 
for a map of this area. It’s the farthest away from any roads or other trails and contains the highest 
concentration of breeding bird species on the ranch. It’s also a safety concern area, due to the deadfall 
of Tussock Moth infested trees in proximity of the trail. The proposal recommends that this area 
remains a guided-access-only trail at all times.  

 

Figure 9-3. Extremely sensitive area south of Club Med 
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9.2 Sensi�ve Geologic Features 

Geologic features are not usually considered a sensi�ve resource. However, they could be considered a 
unique natural resource or rare occurrence deserving preserva�on for future geologic studies and 
educa�onal tours. At Sandstone Ranch, the following are unique natural geologic features and discussion 
regarding preserva�on is warranted:  

● Gove Canyon/Perry Park area is one of two loca�ons along the Front Range where the lower 
Paleozoic rocks outcrop. 

● Tava sandstone dike (west of quarry in Gove Canyon) 
● Great Unconformity contact (west of quarry in Gove Canyon) 
● Paleosol outcrop (rock exposure in northern quarry wall). 

9.3 Sensi�ve Amphibian Species 

The Northern Leopard Frog (Lithobates pipiens) is listed as a Species of Concern by Colorado Parks and 
Wildlife (CPW) because of its declining popula�ons in Colorado.  In Colorado’s State Wildlife Ac�on Plan 
(SWAP), CPW lists Northern Leopard Frogs as a Tier 1 Species of Greatest Conserva�on Need (CPW 
2015). In addi�on, the Colorado Natural Heritage Program (CNHP) lists Northern Leopard Frogs as S3, 
State Ranked Vulnerable to Ex�rpa�on. CPW has published a fact sheet and habitat scorecard for the 
Northern Leopard Frog (SWAP Tier 1) and the closely related Plains Leopard Frog (SWAP Tier 2), which is 
not known to occur in Douglas County. This CPW document includes management recommenda�ons for 
improving habitat for both of these species.  However, at this �me there is no legal requirement to do so.  
Nevertheless, it is good prac�ce to be aware of the status and avoid unnecessarily damaging habitat of 
these wetland dependent species. Some , but not all, of the best habitat for the Northern Leopard Frog 
on Sandstone Ranch is within the sensi�ve area described in the Sandstone Ranch Sensitive Area Access 
Proposal discussed in Sec�on 9.1, which is rela�vely well protected.  

9.4 Sensi�ve Mammalian Species 

The Preble’s Meadow Jumping Mouse (Zapus hudsonius preblei) is classified as a threatened species and 
listed by the U.S. Fish and Wildlife Service. It is also protected by the State of Colorado.  Forest and 
woodland edges with dense vegeta�on along cold streams is the preferred habitat. Gove Creek and West 
Plum Creek areas are considered cri�cal habitat for the species. These areas are also within the sensi�ve 
area described in Sec�on 9.1. 

The Olive-backed Pocket Mouse (Perognathus fasciatus) is listed on several state and na�onal lists as a 
species of concern:  Colorado’s State Wildlife Ac�on Plan Tier 1 Priority, State Status SC, NatureServe 
Global Status Rank G4, and CNHP/NatureServe State Status Rank S3.  This mouse was iden�fied in the 
Gove Plum Divide area, part of the sensi�ve area described in Sec�on 9.1. 

The Townsend's Big-eared Bat (Corynorhinus townsendii pallescens) was captured in a mist net in the 
West Plum Creek area, part of the sensi�ve area described in Sec�on 9.1. This bat is listed on several 
state and na�onal lists as a species of concern:  Colorado’s State Wildlife Ac�on Plan Tier 1 Priority, State 
Status SC, USFS Sensi�ve Species, BLM Sensi�ve Species, NatureServe Global Status Rank G4, and 
CNHP/NatureServe State Status Rank S4 
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9.5 Sensi�ve Vascular and Non-Vascular Plant Species 

Several plant species that were considered sensi�ve in the 2018 Sandstone Ranch Natural Resource 
Inventory are no longer on the sensi�ve list, not because the distribu�on or the status has changed, but 
because of how a sensi�ve species is being defined currently. In the 2018 document, plants were 
considered sensi�ve when described as ex�rpated from Colorado or “Uncommon” in Flora of Colorado 
(Ackerfield 2015). In the new edi�on of Flora of Colorado (Ackerfield 2022), the “Uncommon” 
designa�on has been dropped. Plants in this document are only classified as sensi�ve if they are tracked 
as S1, State Cri�cally Imperiled; S2, State Imperiled, or S3, State Vulnerable to Ex�rpa�on by the 
Colorado Natural Heritage Program (CNHP). Note that this does not include some species that may be 
found nowhere else in Douglas County. See Table 9-1  for a list of the most sensi�ve plant species on 
Sandstone Ranch according to CNHP. The sensi�ve species map for plants has not yet been updated 
according to the new classifica�on guidelines, but many of the most sensi�ve plants on the property are 
found in the area covered by the sensi�ve area described in Sec�on 9.1. 

Table 9-1. Sensi�ve plant species at Sandstone Ranch 

Family -  
Scien�fic Name 

Family - 
Common 
Name Common Name(s)  Scientific Name Status per CNHP 

BRASSICACEAE Mustard 
Round�p Twinpod; 
Fiddleleaf Twinpod Physaria vitulifera 

G3/S3 - Globally 
and State 

Vulnerable to 
Ex�rpa�on 

CAMPANULACEAE Bellflower marsh bellflower Campanula aparinoides 

S1 - State 
Cri�cally 
Imperiled  

CISTACEAE  Rockrose hoary frostweed Crocanthemum bicknellii 
S2 - State 
Imperiled 

CYPERACEAE Sedge Sprengel's sedge Carex sprengelii 
S2 - State 
imperiled 

GROSSULARIACEAE Gooseberry 
American black 
currant Ribes americanum   

S2 - State 
imperiled 

SMILACACEAE Catbrier 
Blue Ridge 
carrionflower Smilax lasioneura 

S3/S4 - State 
Watch List 

VIOLACEAE Violet Selkirk's violet Viola selkirkii 
S2 - State 
Imperiled 

DICRANACEAE 

Non-
vascular, 
no 
common 
name mountain broom moss Dicranum montanum 

S1/S3 – 
Imperiled or 
Vulnerable to 
Ex�rpa�on 

MNIACEAE 

Non-
vascular, 
no 
common 
name Blyt’s leafy moss Minium blytii 

S1/S3 – 
Imperiled or 
Vulnerable to 
Ex�rpa�on 
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9.6 Quiet and Solitude 

The quiet environment of much of Sandstone Ranch, along with its natural character, provides safe 
spaces for birds and other wildlife and opportuni�es for visitors to experience solitude. Prohibi�on of 
ac�vi�es such as non-essen�al motor vehicle use and hun�ng helps to preserve the naturally quiet and 
undisturbed character of ranch ecosystems, par�cularly in sensi�ve habitats on the west side of the 
ranch. Along with unwelcome noise, the act of hun�ng requires off trail use of the land, and these 
factors together can adversely affect the distribu�on, feeding behavior, and reproduc�ve behavior of 
wildlife species including elk, mule deer, black bear, and others and could have cascading nega�ve effects 
on ecosystem dynamics. Such effects could also diminish wildlife viewing and educa�onal opportuni�es 
for the public. 

9.7 Dark Sky 

The western segment of Sandstone Ranch has excep�onally dark skies for a loca�on between Denver 
and Colorado Springs, two metropolitan areas that each emit enormous amounts of light pollu�on. This 
unique situa�on makes the ranch property an ideal loca�on for an astronomy facility that allows area 
residents to view planets and their moons, galaxies, comets, and other celes�al objects. The facility will 
allow hos�ng of astronomical events such as meteor showers and  lunar eclipses that would otherwise 
be difficult or impossible to view from other Front Range loca�ons. However, there is no guarantee that 
the sky will stay dark without proac�ve effort. Dark sky is truly a sensi�ve resource. 
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10.0 MANAGEMENT OPERATIONS 
Since 2018, Douglas County Open Space leadership has implemented several operations at Sandstone 
Ranch Open Space for the purposes of protecting the natural resources of Sandstone Ranch while 
initiating management operation activities (e.g., fire mitigation to protect Sandstone Ranch and the 
surrounding residential communities, weed control, and ranching). During the same five-year period, 
DCOS volunteers and investigators from outside institutions have continued to conduct investigations of 
the property’s natural resources. Observations of actual and potential effects of operations on natural 
resources during these last five years have provided important, site-specific information regarding actual 
and potential impacts of management operations on natural resources. 

A goal of management operations at Sandstone Ranch Open Space is to maintain its usability for 
purposes of recreation, education, and research while protecting its valuable natural resources.  It is 
noteworthy that communication between operations managers and natural resource specialists in order 
to achieve both management and conservation goals has evolved over the past few years. These 
cooperative interactions have developed into an effective strategy for implementing management 
activities and facilitating public use of this open space while protecting and enhancing the use of its 
many outstanding natural resources. 

10.1 Fire Mi�ga�on   

Fire is a natural occurring phenomenon that can have long-term positive and negative effects on natural 
ecosystems.  Wildfire mitigation actions are necessary to provide resilience against widespread wildfires 
that could destroy large areas of habitat and manmade structures and put human life at risk. Because 
fire mitigation involves habitat modification, including tree trimming and removal and clearing of 
Gambel oak understory, it can produce both positive and negative effects. The type and magnitude of 
the resulting effects depend on methods used, season, and the resource impacted. In some instances, 
this includes sensitive habitats.   

Tree clearing can open the understory and allow for native species of herbaceous plants (including 
wildflowers) to grow and bloom. Conversely, depending on methodology and location, it can also result 
in proliferation of weed species. If conducted during spring and summer, it can destroy habitat for 
breeding mammals and ground-nesting birds. Recent involvement of natural resource experts in the 
timing of fire mitigation activities (e.g., seasonal closures, avoidance of fire mitigation activities for 
sensitive species such as the Ovenbird) has greatly reduced the potential for adverse impacts on these 
sensitive resources. Continued involvement of both plant and animal resource specialists in fire 
mitigation planning can optimize the protection of living biological resources without negatively 
impacting this vital management operation. 

10.2 Area Access 

The east area of the ranch is accessible to the public by a network of trails for recrea�onal purposes, 
such as hiking, biking, and horseback riding.  Although these ac�vi�es are limited to the trail system, in 
all public open spaces, there are occurrences of hikers, bicycles, and horses venturing off-trail and dogs 
allowed to be off-leash. These occurrences are a primary threat to plants and animals in a public open 
space, and factors that will cause wildlife to leave the area. Reduced use of habitats by birds and large 
mammals in the vicinity of trails is expected and has been observed at the ranch. Ac�ons such as the 
Leave No Trace ini�a�ve would increase public awareness, and its accompanying signage would result in 
a reduc�on of off-trail and off-leash occurrences. 
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The west side of the ranch is a unique property with riparian areas, old-growth tracts, managed forest 
tracks, open meadows, abundant native plants and bird species, and several sensitive plants, birds, and 
mammals.  In this area, permitted activities for the public include guided hikes, classes, seminars, 
research, natural resource monitoring and similar activities.  This approach could be a model for the 
sensitive EM-5 areas that Douglas County Open Space has agreed to preserve.  Use of the west side has 
continued to grow for these approved activities.  There are also plans for additional trails reaching 
further into the foothills from the public area on the east side of the ranch. Continued involvement of 
plant and wildlife specialists in consideration of trail locations can help to avoid undue impact on the 
natural resources of the protected west side.   

10.3 Seasonal Closure   

Management opera�ons staff members collaborated with volunteers to create a seasonal closure period 
in the EM5 Cha�ield Off-Site Mi�ga�on Areas, from April 15-June 30, to prevent disrup�on of lifecycles 
for birds, other wildlife, and plants. Con�nuing these seasonal restric�ons will preserve the most 
sensi�ve habitats on the ranch.  

10.4 Ranching 

Ranching operations such as pastures and hay production are conducted at various discrete locations 
consistent with past uses. Ranching provides educational opportunities at the ranch and uses water 
resources that have been previously allocated. Ranching activities require the use of roads, storage 
facilities, and more; however, these have only minor effects on natural resources. Ditches provide 
limited seasonal habitat, primarily for amphibians and birds. In addition, the ditch area near the Horse 
Barn provides critical habitat for a Colorado Natural Heritage Program (CNHP) S1 Critically Imperiled 
plant, marsh bellflower (Campanula aparinoides).  Barns and storage areas provide limited nesting areas 
for a few bird species.   

Cattle can have negative effects on sensitive plants and animal species in riparian areas. Actions such as 
restricting cattle from all riparian areas would have positive effects on these sensitive habitats and 
would benefit birds, amphibians (including the Northern Leopard Frog, which is rated SWAP Tier 1 
Species of Greatest Conservation Need), and uncommon plant species. 

10.5 Weed Control 

Douglas County Open Space personnel follow state and county guidelines in controlling weeds on 
Sandstone Ranch. Weed control helps to protect native species and in turn supports birds and other 
animal species that are dependent on native plants. Activities such as the application of herbicides could 
affect sensitive natural habitats adjacent to weed patches by inadvertently killing native plants. In areas 
where there are plant species that are listed as Imperiled or Vulnerable to Extirpation, careful selective 
spot spraying or mechanical control methods can ensure protection of these sensitive species. In 
addition, in areas where the diversity of wildflowers is essential for native plant classes, wildflower 
hikes, and public enjoyment, spot spraying or mechanical methods of weed control can ensure these 
activities can continue. Collaboration of plant experts with personnel planning herbicide applications 
could alter the time and location of application and help to avoid or reduce ecological effects without 
adversely affecting weed control operations.  

COSAC Agenda Packet - April 4, 2024 
Page 76 of 182



Sandstone Ranch Open Space Natural Resource Inventory and Analysis – 5-Year Update 

51 
 

10.6 Quarry Development  

Expansion of the quarry or additional road and trail construction, particularly at and near the quarry site, 
could affect unique geologic features. (See Section 9.0) Preservation activities could include maintaining 
vertical exposure of rock faces exposed and ensuring safe access for future geologic studies and 
educational tours. 
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11.0 FUTURE RESEARCH, EDUCATION, AND RECREATION ACTIVITIES 
A key observa�on that DCOS volunteer naturalists have made over the past six years is that Douglas 
County Open Space management and other staff members have engaged in comprehensive and 
forward-looking planning ac�vi�es in developing this 2038-acre property and con�nue to do so. Their 
exper�se, careful planning, and recep�veness to input from volunteers and other visitors has helped 
facilitate management planning that takes into considera�on mul�ple viewpoints. Volunteer naturalists 
par�cipa�ng in this Sandstone Ranch Natural Resource Inventory and Analysis project appreciate having 
a voice and will con�nue providing informa�on and input as requested. 

11.1 Support of Trail Development and Use of Trails by the Public 

Volunteer naturalists will support development of trails that provide access for public recrea�onal use in 
ways that protect sensi�ve resources by doing the following things: 

• Mapping loca�ons of known sensi�ve resources to provide trail planners with knowledge about 
sensi�ve areas to avoid. These maps may also be of assistance in planning fire mi�ga�on and 
weed control projects. 

• Coordina�ng with DCOS management and staff members to do surveys of plants and other 
poten�ally sensi�ve resources in specific areas where trail development is under considera�on 
when requested. 

• Suppor�ng Stay on the Trail and Leave No Trace ini�a�ves. 
• Assis�ng with development of educa�onal trail signs that make hiking more enjoyable. 
• Developing educa�onal handouts regarding natural resources. 
 

11.2 Geology—Future Ac�vi�es 

Research 

• Future geologic studies of the lower Paleozoic and Precambrian rocks of Gove and Star Canyon 
are warranted. 
o There are conflicts in designa�on of the exposed Paleozoic forma�ons in Gove Canyon when 

comparing the various published reports. Future studies, including geologic mapping, age 
da�ng, and fossil iden�fica�on, would help in assigning the appropriate stra�graphic 
nomenclature to the outcrops.  

o With the recent recogni�on of the Tava sandstone dike in the granite of Gove Canyon, future 
studies could bring a beter understanding to this unique feature.  

o Most of the exposed geologic contacts which separate dis�nct geologic units in the canyon 
have been described to be unconformable, sugges�ng future geologic mapping be 
performed to beter understand the geologic history of the area.  (See Sec�on 4.2.2 for an 
explana�on of the “Great Unconformity.”) 

• These studies could be conducted by the volunteer team of geologists in partnership with an 
educa�onal ins�tu�on. This unique area should also be made available for educa�onal geologic 
tours, geology field classes and field work by educa�onal ins�tu�ons.  
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Educa�on 

• Seasonal guided educa�onal geologic field trips of Sandstone Ranch for the public will be offered 
with the assistance of Douglas County Open Space and Douglas Land Conservancy. 

• The geologic team is in the planning stages of developing and placing interpre�ve signs 
describing the unique geologic features. 
o Tava Dike 
o Great Unconformity contact 
o Lower Paleozoic and Paleosol in the quarry 
o Panoramic geologic view from the Ranch Overlook south of Horse Barn. 

 
11.3 Aqua�c Life—Future Ac�vi�es 

Research 

• Volunteer naturalists will take advantage of aqua�c organism surveys conducted by Colorado 
Parks and Wildlife (CPW), Douglas County Division of Open Space and Natural Resources, and 
other agencies in support of the West Plum Creek Stream Management Plan (SMP) to expand 
exis�ng knowledge about aqua�c life on Sandstone Ranch. 

• Volunteer naturalists will encourage aqua�c life research efforts by university classes holding 
field training on Sandstone Ranch or individual students in pursuit of advanced degrees. 

Educa�on 

• College classes such as the Colorado College undergraduate Ecology Class that has held field 
sessions at Sandstone Ranch led by Dr. Maybellene Gamboa (Colorado College Department of 
Organismal Biology & Ecology Assistant Professor) may include studying aqua�c life on 
Sandstone Ranch. 

• Field experiences in collec�ng and iden�fying aqua�c invertebrates could be offered to groups 
from grade school age through adults. 

• Iden�fica�on handouts specifically for species of invertebrates found at Sandstone Ranch could 
be developed as more defini�ve knowledge becomes available. 

11.4 Fungi and Lichens—Future Ac�vi�es 

Research 

• Volunteer naturalists will con�nue communica�ons with mycologists who have expressed an 
interest in conduc�ng surveys of fungi on Sandstone Ranch. 

• Volunteer naturalists and DCOS staff will con�nue communica�ons with Dr. Erin Manzito-Tripp, 
Professor, Department of Ecology & Evolu�onary Biology and Curator of Botany, Museum of 
Natural History, University of Colorado, who has expressed interest in conduc�ng lichen surveys 
at Sandstone Ranch and collec�ng and iden�fying specimens as part of the first-ever statewide 
survey of Colorado lichens. However,  availability of funding is a limi�ng factor. See Sec�on 6.2.2 
for details. 

• Volunteer naturalists will encourage fungi and lichen research efforts by university classes 
holding field training on Sandstone Ranch or individual students in pursuit of advanced degrees. 
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Educa�on 

• College classes such as the Colorado College undergraduate Ecology Class that has held field 
sessions at Sandstone Ranch led by Dr. Maybellene Gamboa (Colorado College Department of 
Organismal Biology & Ecology Assistant Professor) may include studying fungi or lichens on 
Sandstone Ranch. 

• Guided hikes or classes for the public focused on fungi or lichens may be offered once surveys of 
species on the property have been conducted. 

11.5 Plants—Future Ac�vi�es 

Research 

• Ongoing surveys of vascular plants will focus on developing maps of sensi�ve species, including 
S1 Cri�cally Imperiled, S2 Imperiled, and S3 Vulnerable to Ex�rpa�on plants. 

• Addi�onal surveys of vascular plants in specific loca�ons will be undertaken when requested 
where planning is underway for development of trails or other facili�es. 

• Iden�fica�on of new species of vascular plants will con�nue in conjunc�on with other planned 
botanical ac�vi�es on the property including classes and guided hikes. 

• Addi�onal surveys of non-vascular plants (Bryophytes) may be undertaken as specialists have 
�me available to con�nue iden�fying loca�ons and species to add to exis�ng lists. 

• Special aten�on will be focused on tracking loca�ons of less commonly encountered noxious 
weeds that are on the Colorado Department of Agriculture A list. Volunteer naturalists are also 
engaged in regularly removing these plants from the property. 

• Volunteer naturalists are considering iden�fying species of plants that are not currently in 
Colorado herbariums from Douglas County, and if this project is undertaken, we will request 
permission to collect specimens and submit them. 

Educa�on 

• Volunteer naturalists who are trained Colorado Na�ve Plant Master (NPM) instructors will 
con�nue offering Colorado NPM 3-week training classes, a Colorado State University Extension 
program. 

• Educa�onal plant hikes may be provided for groups from organiza�ons such as the Douglas Land 
Conservancy (DLC), Colorado NPM program, Colorado Na�ve Plant Society (CoNPS), Denver 
Botanic Gardens (DBG), and Osher Lifelong Learning Ins�tute (OLLI). 

• Informa�on developed during this project could be used to support hikes for the public focused 
on na�ve vascular plants or non-vascular plants as well as general naturalist hikes. 

• Seasonal flower guide handouts may be developed for use by the general public. 

11.6 Invertebrates—Future Ac�vi�es 

Research 

• Surveys of terrestrial invertebrates could be conducted as �me is available from volunteers with 
exper�se in specific invertebrate types. 

• Addi�onal buterfly surveys will be conducted as �me is available from volunteers with relevant 
exper�se. Experts who helped develop the current buterfly and moth list for Sandstone Ranch 
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have expressed a desire to return across different seasons to allow observa�on of a broader 
range of species. 

• In order to assess and poten�ally protect Monarch Buterfly habitat, areas where milkweed 
species that are essen�al to the Monarch lifecycle ae growing could be iden�fied and mapped. 

Education 

• Knowledge about terrestrial invertebrates that has been gained through this project’s survey 
efforts will be used to support educa�onal ac�vi�es such as naturalist training classes and hikes 
for the public. 

11.7 Rep�les and Amphibians—Future Ac�vi�es 

Research 

• Rep�le and amphibian survey work will con�nue on a seasonal basis. 

Educa�on 

• Knowledge about rep�les and amphibians that has been gained through this project’s survey 
efforts will be used to support educa�onal ac�vi�es such as naturalist training classes and hikes 
for the public. 

11.8 Birds—Future Ac�vi�es 

Research 

• Bird survey work will con�nue on a weekly basis. 
o Data will be gathered zone-by-zone for consistency and ease in comparing results over �me. 
o Addi�onal volunteers may be engaged in data collec�on, with individual volunteers assigned 

responsibility for specific zones. 
• Analysis of changes in popula�on diversity and density will be a focus over the next five years. 
• Data related to loca�ons of sensi�ve bird habitat will be shared with DCOS management 

personnel in support of making management decisions. 

Educa�on 

• Bird survey data could be used in naturalist training classes. 
• Introductory birding classes may include field trips on Sandstone Ranch property and could be 

focused on a zone-by-zone view. 

Recrea�on 

• Bird watching is a popular na�onal pas�me, and it will be encouraged as a wonderful ongoing 
use of the Sandstone Ranch property in ways that do not impact sensi�ve species. 

• Bird hikes for the public will be offered and could include hikes designed to engage youth and 
children, since these would be experiences that could help the next genera�on develop interest 
in conserva�on as a whole. 

• The tri-fold bird list will be offered to the public to enhance individual bird watching experiences. 
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11.9 Mammals—Future Ac�vi�es 

Research 

• Trail cameras could be used by DCOS staff members for research about movement of mammals 
on Sandstone Ranch property. 

• Volunteer naturalists will encourage mammalian research efforts by university classes holding 
field training on Sandstone Ranch or individual students in pursuit of advanced degrees.  

Educa�on 

• Two colleges have ongoing arrangements to conduct classes on Sandstone Ranch property that 
include studies of mammalian species, and addi�onal use of the property for college-level 
instruc�on is encouraged. Volunteer naturalists func�on as guides and assist with these classes. 
o Dr. Maybellene Gamboa (Colorado College Department of Organismal Biology & Ecology 

Assistant Professor) brings her undergraduate Ecology Class to Sandstone Ranch for field 
sessions where students learn to design and conduct research projects. These classes may 
include studying mammalian species and their sign (e.g., tracks and scat) or any other 
ecology related topic. 

o Dr. Tanya Dewey (CSU Biology Department Assistant Professor) brings her summer 
undergraduate course in Small Mammals to Sandstone. The course provides hands-on 
learning opportuni�es in se�ng traps for small mammals as well as se�ng mist nets for 
bats. 

• Knowledge about mammals that has been gained through this project’s survey efforts could be 
used to support educa�onal ac�vi�es such as naturalist training classes and hikes for the public. 

11.10 Astronomy—Future Ac�vi�es 

The Astronomy project has important research, educa�on, and recrea�onal aspects.  The project is new 
and planning and developmental ac�vi�es are underway.  See Sec�on 10.0 for a complete descrip�on of 
ongoing and future ac�vi�es. 
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Volunteers on the Sandstone Ranch Natural Resource Inventory and Analysis 5-Year Update Team 

From 2019 through 2023, a team of DCOS volunteers continued the research that was started in 2018 and 
documented in the original Sandstone Ranch Open Space Natural Resource Inventory and Analysis (2018). 

  Table A-1.  DCOS Volunteers Currently Involved with the Project and Areas of Expertise 

Jackie Sanderson, Natural Resource Specialist for Douglas County’s Division of Open Space and Natural 
Resources, deserves special recognition. Jackie has coordinated this project since its inception, and without 
her support, none of this work would have been accomplished.   

The following individuals conducted research during the five years following the 2018 initial inventory and 
participated in  preparation of this report:  

1. Curt Frankenfeld has a B.S. and an M.A. in Mathematics, both with emphasis in statistics.   His
background is varied with contributions to education, biology, wildlife, solar physics, human
performance measurement, and modeling and simulation. He is an Audubon Master Birder and a
volunteer naturalist for Douglas County Open Space, Douglas Land Conservancy (DLC), and Denver
Audubon.  He is the current board president of Denver Audubon.

2. Scott Gaffri holds a B.S. in Forestry and an B.A. in geology. He is a Certified Professional Geologist
with over 35 years’ experience in mineral exploration and environmental geology. Scott is a
volunteer with Douglas County Open Space, Douglas Land Conservancy (DLC), and Colorado Parks
and Wildlife.

3. Barbara Harbach is a volunteer naturalist for Douglas Land Conservancy (DLC) and Douglas County
Open Space.  She studied science in college, obtained a degree in commercial art, and worked for
25 years in that field.  Now retired, she assists in monitoring plants and wildlife at Sandstone Ranch.

4. Heather Koch was dual-careered. Trained as a cell biologist (M.S.), she instructed in the junior
college system. She then changed focus to accounting and retired as a CPA from Arco Oil and Gas.
Her volunteer work included the CSU Master Gardener Program and the Jefferson County
Diagnostic Clinic. She has also taught in the Native Plant Master Program.

Name Areas of Expertise 

Curt Frankenfeld plants, birds, mammals 

Scott Gaffri geology 

Barb Harbach plants 

Heather Koch plants 

Dena McClung astronomy 

Doug Reagan ecology, amphibians, and reptiles 

Dan Stringer birds 

Elizabeth Taylor plants, mammals 
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5. Dena McClung is a retired FAA air traffic controller, who worked mostly in towers. Her interest in
astronomy began in her early years, viewing stars and the Milky Way with her father. She joined the
Denver Astronomical Society (DAS) in 2008, and began volunteering there in 2011.  In 2019 she was
introduced to Sandstone Ranch and started bringing astronomers to regular star parties. She’s been
the president of the DAS for the past three years.

6. Doug Reagan is a professional ecologist who has conducted ecological assessment, mitigation, and
restoration projects for governments and private industries in more than a dozen countries.
Projects varied from ecological impact surveys of river basins in West Africa and Papua New Guinea
to national park planning in the Philippines. Doug holds a B.A. and M.S. in Biology and a Ph.D. in
Zoology (ecology). He is certified in Environmental Dispute Resolution by the National Center for
Environmental Conflict Resolution.

7. Dan Stringer is a Colorado native and Douglas County resident. He is an avid birder with 438 species
identified in Colorado to date. He has led field trips and bird counts for Denver Field Ornithologists,
Colorado Field Ornithologists, and The Audubon Society. He also conducts yearly surveys in
Southeast Colorado for the US Government's Breeding Bird Atlas. Dan has completed 6 years of
zone-specific surveys at Sandstone, documenting 168 species on the ranch to date.

8. Elizabeth Taylor has a B.S. in zoology and an M.S. in wildlife management and completed post
graduate work in technical communication.  She has been a university instructor in both disciplines,
a wildlife researcher for the USFWS through the Cooperative Wildlife Research Unit program, and a
technical communication department manager in the defense and telecommunications
industries.  Currently she is a volunteer naturalist for Douglas County Open Space, Douglas Land
Conservancy (DLC), and Colorado Native Plant Society and teaches in the CSU Extension Native
Plant Master program. She is a retired member of the DLC Board of Directors.

In addition to DCOS volunteers currently working on this project, we would like to acknowledge the 
contributions of the following DCOS volunteer naturalists who supported the initial 2018 Sandstone 
Ranch Open Space Natural Resource Inventory and Analysis report or provided other project support: 

• Cathy Fisher
• Brad Morrison
• Evelyn Paret
• Pam Schulz
• Harriet Stratton
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Fountain 280-320 MYA (Pennsylvanian/ Lower Permian)

Various shades of red colored sandstone, siltstone, shale and 

conglomerates; 2000 ft thick; Red color from iron oxides; 

Sandstone weathers irregularly, forming hoodoos and hogbacks; 

Shale and siltstone layers form recessed shelves; Alluvial fan 

deposits from erosion of Ancestral Rockies (300MA); Cross 

bedding; Brachiopods, crinoids, and gastropods fossils in the 

limestone and shale.  

[Ancient soil (Paleosol) on lower contact in quarry) 

Williams Canyon ~ 355 MYA (Mississippian)

Thinly laminated mudstones, and gray, red, and purple dolomites; 

44 feet thick; Shallow marine environment with conodont fossils. 

Manitou Limestone 444-488 MYA (Lower Ordovician) 

Reddish purple to grey limestone calcium carbonate (CaCo3), 

dolomite calcium and magnesium carbonate [Ca(MgCO3)], and 

shale; 130 ft thick; Contains fossils including conodonts, cystoid 

stems, brachiopods, and trilobites, indicative of a warm, shallow 

water environment such as lagoon or reefs and sandy beaches. 

Pikes Peak Granite 1.1 BYA (Pre-Cambrian) 

Resistant, red, pink, and greenish-gray, coarse-grained granite 

intrusion composed chiefly of quartz, feldspar, and hornblende with 

minor amounts of biotite. Liquid magma pushed up from the earth’s 

mantle and cooled about 2-3 miles below the surface.

Geology of Sandstone Ranch Open Space 
9605 S. Perry Park Road, Larkspur, CO 80118

Pikes Peak 

Sawatch 

Manitou 

Williams 

Canyon 

Fountain

Geologic Setting 

The 2,038-acre Sandstone Ranch is located along the western edge of the Denver Basin.  The 

Denver Basin is bordered on the west by Front Range uplift. The primary faults separating the 

basin from the Pre-Cambrian granitic mountains are the north-south Rampart Range fault 

and Perry Park splay fault. In Gove Creek, lower Paleozoic rocks were preserved, probably 

because they were not elevated and deeply eroded during the (Ancestral Rockies) 

Pennsylvanian uplift. The most prominent rocks on Sandstone Ranch are of the reddish 

colored Fountain Formation forming hogbacks and hoodoos on the edge of the Front Range 

and throughout the valley.  

Sawatch Sandstone   530 MYA (Cambrian)  

White, light gray and red sandstone with greenish glauconite near 

the top; 80 feet thick; Forms low hogback ridges; An ancient 

shoreline (oxygen rich environment) becoming more marine -

transgressing sea (sea level rise); Contains mollusks, brachiopods 

and trilobite fossils.   

(Great Unconformity - Erosional gap of +/- 570 million years 

between Sawatch and Pikes Peak granite) 

CGS OF-15-10 

CGS OF-15-10 

COSAC Agenda Packet - April 4, 2024 
Page 92 of 182



. 
Cenozoic 

Qa Channel and flood-

plain alluvium  

Qt Terrace alluvium one 

Qsw Sheetwash 

Qf Alluvial fan deposit 

Qp Older alluvium 

Qc Colluvium 

TKd Dawson formation 

Mesozoic 

Kp Pierre shale 

Kn Niobrara formation  

Kd Dakota sandstone 

TrPl Lykins formation 

Paleozoic 

Ply Lyons sandstone 

PPf Fountain formation  

and Glen Eyrie 

Mwc Williams Canyon 

Om Manitou formation 

Cs Sawatch sandstone 

Pre-Cambrian 

Ypp Pikes Peak granite 
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C-1

APPENDIX C 

ANNOTATED AQUATIC LIFE FIELD NOTES 

A fisheries crew working with Elizabeth Krone, NE Region Native Aquatics Lead Technician, and 
Boyd Wright, Native Aquatic Species Biologist, both from CPW’s Department of Natural 
Resources (DNR), conducted a fisheries survey in the West Plum Creek watershed and shared 
their results. Although the survey included a much broader area of West Plum Creek and its 
tributaries, valuable information about aquatic organisms that are specifically found in Gove 
Creek and the segment of West Plum Creek on Sandstone Ranch was extracted from the field 
notes. The extract from the field survey notes lists a number of species of aquatic organisms 
that were observed, and the list that follows was annotated with additional taxonomic 
information. 
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ANNOTATED AQUATIC LIFE FIELD NOTES--GOVE CREEK AND WEST PLUM CREEK

Location Date Field Identification Definition or name Family
West Plum Creek 6/15/2022 Ameletus A genus of mayfly Ameletidae
Gove Creek 6/15/2022 Ameletus A genus of mayfly Ameletidae

Gove Creek 6/15/2022 Baetis tricaudatus A species of small minnow mayfly Baetidae
Gove Creek 6/15/2022 Diphetor hageni Hagen's small minnow mayfly Baetidae

Gove Creek 6/15/2022 Micrasema bactro
A species of humpless casemaker 
caddisfly Brachycentridae 

West Plum Creek 6/15/2022 Capniidae A family of small winter stoneflies Capniidae

West Plum Creek 6/15/2022 Ceratopogoninae

Sub-family of family of biting flies 
commonly  known as no-see-ums, 
or biting midges Ceratopogonidae

Gove Creek 6/15/2022 Ceratopogoninae

Sub-family of family of biting flies 
commonly  known as no-see-ums, 
or biting midges Ceratopogonidae

West Plum Creek 6/15/2022 Brillia A genus of non-biting midges Chironomidae
Gove Creek 6/15/2022 Brillia A genus of non-biting midges Chironomidae
West Plum Creek 6/15/2022 Corynoneura A genus of non-biting midges Chironomidae
Gove Creek 6/15/2022 Corynoneura A genus of non-biting midges Chironomidae

West Plum Creek 6/15/2022
Cricotopus/
Orthocladius A genus of non-biting midges Chironomidae

Gove Creek 6/15/2022
Cricotopus/
Orthocladius A genus of non-biting midges Chironomidae

Gove Creek 6/15/2022 Diamesa A genus of non-biting midges Chironomidae
West Plum Creek 6/15/2022 Eukiefferiella A genus of non-biting midges Chironomidae
Gove Creek 6/15/2022 Eukiefferiella A genus of non-biting midges Chironomidae
West Plum Creek 6/15/2022 Heterotrissocladius A genus of non-biting midges Chironomidae
Gove Creek 6/15/2022 Macropelopia A genus of non-biting midges Chironomidae

West Plum Creek 6/15/2022
Micropsectra/
Tanytarsus A genus of non-biting midges Chironomidae

Gove Creek 6/15/2022
Micropsectra/
Tanytarsus A genus of non-biting midges Chironomidae

West Plum Creek 6/15/2022 Pagastia A genus of non-biting midges Chironomidae
Gove Creek 6/15/2022 Pagastia A genus of non-biting midges Chironomidae
West Plum Creek 6/15/2022 Parametriocnemus A genus of non-biting midges Chironomidae
Gove Creek 6/15/2022 Parametriocnemus A genus of non-biting midges Chironomidae
West Plum Creek 6/15/2022 Parochlus A genus of non-biting midges Chironomidae
West Plum Creek 6/15/2022 Polypedilum A genus of non-biting midges Chironomidae
Gove Creek 6/15/2022 Polypedilum A genus of non-biting midges Chironomidae
West Plum Creek 6/15/2022 Pseudodiamesa A genus of non-biting midges Chironomidae
Gove Creek 6/15/2022 Pseudodiamesa A genus of non-biting midges Chironomidae
West Plum Creek 6/15/2022 Rheocricotopus A genus of non-biting midges Chironomidae
Gove Creek 6/15/2022 Rheocricotopus A genus of non-biting midges Chironomidae
Gove Creek 6/15/2022 Synorthocladius A genus of non-biting midges Chironomidae

West Plum Creek 6/15/2022
Thienemannimyia 
group A genus of non-biting midges Chironomidae
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ANNOTATED AQUATIC LIFE FIELD NOTES--GOVE CREEK AND WEST PLUM CREEK

Location Date Field Identification Definition or name Family

Gove Creek 6/15/2022
Thienemannimyia 
group A genus of non-biting midges Chironomidae

West Plum Creek 6/15/2022 Tvetenia A genus of non-biting midges Chironomidae
Gove Creek 6/15/2022 Chloroperlidae Family of green stoneflies Chloroperlidae
Gove Creek 6/15/2022 Suwallia A genus of green stoneflies Chloroperlidae
Gove Creek 6/15/2022 Sweltsa A genus of green stoneflies Chloroperlidae
West Plum Creek 6/15/2022 Dugesia A genus of flatworms Dugesiidae

West Plum Creek 6/15/2022 Agabus
A genus of predatory diving 
aquatic beetles Dytiscidae

Gove Creek 6/15/2022
Heterlimnius 
corpulentus A species of riffle beetle Elmidae

Gove Creek 6/15/2022 Zaitzevia parvula A species of riffle beetle Elmidae

Gove Creek 6/15/2022 Enchytraeidae

A family of microdrile oligochaeta 
known as pot worms or white 
worms Enchytraeidae

Gove Creek 6/15/2022 Serratella A genus of spiny crawler mayflies Ephemerellidae
Gove Creek 6/15/2022 Drunella grandis A species of spiny crawler mayfly Ephemerellidae
Gove Creek 6/15/2022 Cinygmula Genus of flatheaded mayflies Heptageniidae

Gove Creek 6/15/2022 Epeorus longimanus A species of flat-headed mayflies Heptageniidae
Gove Creek 6/15/2022 Ochthebius A genus of minute moss beetles Hydraenidae

Gove Creek 6/15/2022 Parapsyche A genus of netspinning caddisflies Hydropsychidae
Gove Creek 6/15/2022 Hygrobates A genus of mites Hygrobatidae
Gove Creek 6/15/2022 Lepidostoma A genus of bizarre caddisflies Lepidostomatidae
Gove Creek 6/15/2022 Paraleptophlebia A genus of mayflies Leptophlebiidae
West Plum Creek 6/15/2022 Hesperophylax A genus of northern caddisflies Limnephilidae
Gove Creek 6/15/2022 Hexatoma A genus of crane fly Limoniidae
West Plum Creek 6/15/2022 Lumbricidae A family of earthworms Lumbricidae
Gove Creek 6/15/2022 Lumbricidae A family of earthworms Lumbricidae

West Plum Creek 6/15/2022 Lispoides aequifrons  A species of house flies Muscidae

West Plum Creek 6/15/2022

Tubificidae w/o hair 
chaetae. Note that 
this family is now 
part of Naididae A family of sludge worms Naididae

Gove Creek 6/15/2022

Tubificidae w/o hair 
chaetae. Note that 
this family is now 
part of Naididae A family of sludge worms Naididae

Gove Creek 6/15/2022 Malenka A genus of spring stoneflies Nemouridae
West Plum Creek 6/15/2022 Podmosta/Prostoia A genus of spring stoneflies Nemouridae

Gove Creek 6/15/2022 Zapada cinctipes
Common forestfly, a species of 
spring stonefly  Nemouridae

Gove Creek 6/15/2022 Dicranota Genus of hairy-eyed crane flies Pediciidae
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ANNOTATED AQUATIC LIFE FIELD NOTES--GOVE CREEK AND WEST PLUM CREEK

Location Date Field Identification Definition or name Family

Gove Creek 6/15/2022 Kogotus modestus
Sickly spring fly; a species of 
predatory stone fly Perlodidae

Gove Creek 6/15/2022 Gyraulus
Genus of small freshwater snails; 
ram's horn Planorbidae

Gove Creek 6/15/2022 Rhyacophila brunnea
A genus of caddisflies; green rock 
worms Rhyacophilidae

Gove Creek 6/15/2022 Rhyacophila sibirica
A genus of caddisflies; green rock 
worms Rhyacophilidae

West Plum Creek 6/15/2022 Prosimulium a genus of black flies Simuliidae
West Plum Creek 6/15/2022 Simulium A genus of black flies Simuliidae
Gove Creek 6/15/2022 Simulium A genus of black flies Simuliidae

West Plum Creek 6/15/2022
Siphlonurus 
occidentalis

A species of primitive minnow 
mayfly Siphlonurida

Gove Creek 6/15/2022 Pisidium
A genus of very small freshwater 
clams (pill clams) Sphaeriidae

Gove Creek 6/15/2022 Tabanus A genus of biting horseflies Tabanidae

Gove Creek 6/15/2022 Neophylax splendens Species of caddisflies Thremmatidae
Gove Creek 6/15/2022 Torrenticola A genus of arachnids, a mite Torrenticolidae
Gove Creek 6/15/2022 Nematoda Round worms Unknown
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D-1

APPENDIX D 

VASCULAR PLANTS OF SANDSTONE RANCH 
During the first four years of this project, volunteer naturalists used Jennifer Ackerfield’s Flora of 
Colorado, First Edition (Ackerfield 2015) as the authority for plant identification. However, a second 
edition of Flora of Colorado was published in 2022 that includes a number of scientific name and 
classification changes (Ackerfield 2022). As a result, the list of Sandstone Ranch plants that is provided in 
Appendix D has been updated to be consistent with the current Flora guidelines. Older names from the 
2015 edition appear in the list in parentheses.  
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G-1

APPENDIX G 

AMPHIBIANS AND REPTILES OF SANDSTONE RANCH 

Amphibians (Class: Amphibia) and reptiles (Class: Reptilia) occurring in Colorado are cold-
blooded. As such, they generally occur in warmer habitats at lower elevations on Sandstone 
Ranch. None of the amphibian or reptile species known or likely to occur at Sandstone Ranch 
Open Space are listed as threatened or endangered. Species known or likely to occur in habitats 
at Sandstone Ranch are presented in this Appendix. 

COSAC Agenda Packet - April 4, 2024 
Page 131 of 182



G-2

Amphibians and Reptiles at 
Sandstone Ranch  
As of November 2023 

AMPHIBIANS 
* 

Known 
* 

Likely 
Observed 
Sandstone 

Barred Tiger Salamander Ambystoma mavortium X X 
Plains Spadefoot Spea bombifrons X 
Great Plains Toad Anaxyrus cognatus X 
Woodhouse's Toad Anaxyrus woodhousii X X 
Boreal Chorus Frog Pseudacris maculata X X 
American Bullfrog Lithobates catesbeianus X X 
Northern Leopard Frog Lithobates pipiens X X 

REPTILES 
Snapping Turtle Chelydra serpentina X  X 
Painted Turtle Chrysemys picta X 
Spiny Softshell Apalone spinifera X 
Common Lesser Earless Lizard Holbrookia maculata X 
Hernandez's Short-horned Lizard Phrynosoma hernandesi X 
Prairie Lizard/Fence Lizard Sceloporus consobrinus X X 
Six-lined Racerunner Aspidoscelis sexlineata X 
Many-lined Skink Plestiodon multivirgatus X 
Plains Hognose Snake Heterodon nasicus X 
Milksnake Lampropeltis triangulum X 
Smooth Green Snake Opheodrys vernalis X X 
Northern Watersnake Nerodia sipedon X 
Bullsnake/Gophersnake Pituophis catenifer X X 
Plains Black-headed Snake Tantilla nigriceps X 
Terrestrial Gartersnake Thamnophis elegans X X 
Plains Gartersnake Thamnophis radix X 
Common/Red-sided Garter Snake Thamnophis sirtalis X 
Lined Snake Tropidoclonion lineatum X 
Prairie Rattlesnake Crotalus viridis X X 
* known or likely to occur in Douglas
County (Young 2011) based on
observation and available habitat
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H-1

APPENDIX H. 

BIRDS OF SANDSTONE RANCH 

The list of Birds of Sandstone shows the bird species that have been observed on nine established survey 
zones at Sandstone Ranch during weekly surveys performed over the six years from 2018 through 
December 2023. The survey zones are shown on the map below. 
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BIRDS OF SANDSTONE RANCH BROCHURE
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J-1

APPENDIX J 

MAMMALS OF SANDSTONE RANCH 

Colorado Natural Heritage Program (CNHP) Rankings 

S1 - State Ranked Cri�cally Imperiled  
S2 - State Ranked Imperiled 
S3 - State Ranked Vulnerable to Ex�rpa�on 
S4 - State Ranked Apparently Secure 
S5 - State Ranked Demonstrably Widespread, Abundant, and Secure 

Colorado State Wildlife Ac�on Plan (SWAP) 2015 

Tier 1 - Species of Greatest Conserva�on Need (Highest Conserva�on Priority) 
Tier 2 – Species of Greatest Conserva�on Need 
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APPENDIX K 

SENSITIVE AREA ACCESS PROPOSAL 
In 2019, DCOS staff members and DCOS volunteer naturalists collaborated on a Sandstone Ranch 
Sensitive Area Access Proposal (DCOS 2019) for por�ons of the west side of Sandstone Ranch that are 
considered especially sensi�ve.  The proposal was approved for implementa�on in 2020, and the 
informa�on that it contains is s�ll relevant today. A copy of the proposal is provided in this appendix. 
The area under considera�on is a substan�al por�on of the Cha�ield Reservoir Mi�ga�on Company 
(CRMC) Declara�on of Restric�on and includes Club Med (including South Club Med and South Gove 
Creek), Gove Plum Divide, and West Plum Creek. 
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K-1

SANDSTONE RANCH
SENSITIVE AREA ACCESS PROPOSAL

C O N T R I B U TO R S : T Y L E R D U B I N , M I C H A E L B U T T E R F I E L D, J AC K I E S A N D E R S O N , A N DY H O U G H ,
DA N S T R I N G E R , A N D E L I Z A B E T H TAY L O R

PURPOSE

To explore ways to…
• Support wildlife and their habitat while also

providing appropriate public access

• Conserve natural values and minimize
disturbance to wildlife populations through
multiple approaches including:

• Thoughtful trail alignment

• Consideration of seasonal rest periods

• Signage

• Habitat improvements

• Compliance with legal protections

• Prevent disruption to life cycles and minimize
disturbance to sensitive vegetation

1

2
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K-2

WHAT IS 
HABITAT?

• Habitat consists of:

• Food

• Water
• Shelter

• Space
• Juxtaposition…how the habitats are
situated

• Sandstone Ranch is rich in habitat component
diversity.

• Habitat needs are different for each species.

• Habitat edge is a desirable trait as it puts two
or more habitat types within reach.

ECOSYSTEM DIVERSITY 
AND RICHNESS

• These five ecosystems are found within Sandstone Ranch.

• Montane Forest
• Montane Shrubland
• Grassland
• Riparian
• Pinon/JuniperWoodland

• Each of these ecosystems supports different species of flora and fauna and offers
different habitat components.

3

4
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K-3

SENSITIVE AREA 
CONSIDERATIONS

• West Plum Creek
• Gove-Plum Divide
• Club Med (including S Gove Creek

and S Club Med)

• All five ecosystems are represented
within these combined areas of
interest.

• Their diversity, remoteness, and high
quality make them excellent habitats.

• They warrant special management
considerations.

CH ATFIELD RESERVOIR 
MITIG ATION COMPANY

(CRMC) DECLARATION OF
RESTRICTION AND MAP

• The CRMC declaration of restriction
would cover approximately 90 acres of
sensitive riparian area.

• CRMC would pay $6 M for the declaration
to be placed on sensitive areas.

• With the declaration of restriction, CRMC
would have access to the property to
complete environmental studies and
surveys.

• This would allow CRMC to reach their
goal of acquiring mitigation credits for the
expansion of the Chatfield Reservoir.

5

6
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K-4

MAIN
CONSIDERATIONS 

FOR SENSITIVE 
AREA ACCESS

PROPOSAL

• Protect the richest wildlife habitat and
sensitive plants on the ranch.

• Maintain wildlife populations & 
minimize disruptions to life cycles.

• Plan around resting, breeding, 
gestation, and rearing/fledging times.

• Comply with declaration of 
restrictions.

• Facilitate quality of experience for 
public access.

• Provide access for monitoring and
research.

• Evaluate the impacts of public access.

WILDLIFE AND 
PLANTS OF
INTEREST

•Wildlife
• Elk

• Mule deer

• Black bear

• Wild Turkey

• PMJM

• Avian
species

• Plants
• Imperiled and

sensitive
native species

7

8
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K-5

BEAR AND DEER 
RANGES

• Dates of Interest

• Mule Deer
• Rut – Late October > Early December

• Fawning – Late May > Early June

• Black Bear
• Rut – Late May > Late June

• Birthing – January/February

• Hyperphagia – August > October

• Hibernation – November > May

ELK AND
TURKEY
RANGES

• Dates of Interest
• Elk

• Rut – Mid September > Mid October
• Calving – Late May > Late June

• Turkey
• Breeding & Courtship – Mid/Late April >

Late May
• Nesting > May
• Hatching > Early/Mid June

9

10
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K-6

AVIAN SPECIES

MANAGEMENT CONSIDERATIONS

• Uncommon to rare species
• Birds of Prey (Raptors)
• Migrating birds

• Stopover resting and feeding sites
• Ground nesting birds

• Limit ground disturbing activities
• Cavity nesting birds

• Retain snags
• Consideration of feeding sources

• Understory that harbors food sources
• Minimize secondary impacts from methods of pest

control

AVIAN SPECIES
SENSITIVE SPECIES SURVEY

Higher SensitivityAmerican Kestrel

Higher SensitivityAmerican Three-toed Woodpecker

Lower SensitivityCommon Poorwill

Higher SensitivityCooper's Hawk

Higher SensitivityGolden Eagle

Higher SensitivityGreat-horned Owl

Lower SensitivityMacGillivray's Warbler

Lower SensitivityMountain Bluebird

Higher SensitivityNorthern Pygmy Owl

Higher SensitivityNorthern Saw-whet Owl

Higher SensitivityOvenbird

Higher SensitivityPeregrine Falcon

Higher SensitivityPrairie Falcon

Lower SensitivityRed-naped Sapsucker

Higher SensitivityRed-tailed Hawk

Lower SensitivityRock Wren

Higher SensitivitySharp-shinned Hawk

Lower SensitivityWestern Bluebird

Lower SensitivityWhite-throated Swift

11
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PLANT
MANAGEMENT 

CONSIDERATIONS

• Monitor locations of
rich plant diversity

• Protect imperiled and
sensitive native species

• Consider importance
of trail location

• Provide public
education

POSSIBLE ACCESS IMPACTS • Off trail use

• Creation of social trails

• Habitat fragmentation

• Disruption of wildlife space

• Noise exposure to wildlife

• Dogs – presence, harassment,
and waste

• Horses

• Biking

• Any access into sensitive areas
will result in some level of
impact.

13
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• Seasonal resting periods in the WPC/GPD and
Club Med locations Mid-April to June 30th.

• Protect nesting, breeding, and fledging bird
activities.

• During rest periods, limit access to official
use and guided activities only.

• Protect wildlife in secluded areas.

• In WPC/GPD and Club Med areas, consider
restricting dog access due to their greater
disturbance to wildlife.

• Consider different access requirements to
national forest trails inside the sensitive areas.

SOLUTIONS FOR 
SENSITIVE AREAS

PROPOSED NATIONAL FOREST
TRAIL LOCATIONS

Trails to National Forest ( in 
white) may be managed

differently

15

16

COSAC Agenda Packet - April 4, 2024 
Page 162 of 182



K-9

ADDITIONAL 
SOLUTIONS

• Interpretive signage; promote education
and leave no trace ethics.

• Balance recreational opportunities with
strategies to minimize impacts at critical
times in the richest ecosystems and
habitats.

• Utilize a phased approach to provide
public access.

• Enforce stay the trail and other rules and
regulations.

• Plan hiking trails on established ranch
roads and trails where possible.

• Improve wildlife habitats.

• Remain adaptable and responsive to
monitoring data

IMPROVEMENTS TO 
WILDLIFE HABITAT

• Habitats can be improved to increase wildlife usage and
minimize disturbance. Methods include:

• Forest management

• Consider transitioning some areas of non-native plants back
to native grasses and forbs.

• Riparian assessments and improvements

• Weed management

• Shrub plots/ food plots/ mast plantings

• Screening to reduce visual/auditory impacts

• Improvement of breeding habitat for birds

17
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SOUTH OF 
CLUB MED

• Provide only guided access at
all times

• Highest concentration of
sensitive breeding bird species
on the ranch

• Ranch’s most remote, pristine
habitat

• Safety concern for deadfall of
tussock moth trees.

GOVE CREEK

• Proposed seasonal resting period is
April 15th to June 30th.

• Critical nesting habitat for important
breeding birds species and other
wildlife species.

19
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WPC/GPD

• Seasonal resting period
crucial between April 15th to
June 30th

• Valuable riparian area in
WPC

• Important spring life cycle
area for plants and wildlife

• Sensitive birds species
nesting

• Additional benefits of this
rest period include... (Next
Slide)

• Providing a refuge in this
area may promote
additional wildlife viewing
opportunities on other areas
of the ranch

• Wildlife corridor between
West Plum Creek and Gove
Creek

• Opportunity to create a
quiet, secluded trail to
access a viewing
blind/overlook to give the
public an opportunity to see
active wildlife

ADDITIONAL 
BENEFITS

21
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OTHER
CONSIDERATIONS 

FOR SEASONAL 
ACCESS

FS trail access locations

Ranching operations

Patrol/maintenance/management

Enact temporary closures 
for wildlife management as 
needed

(e.g. point closure 
around active birds of 
prey nesting)

FURTHER 
RESEARCH

• Gather data with trail cameras

• Place where target wildlife
frequent

• Minimizes human
disturbance

• Allow limited # of academic
studies annually

• Monitor vegetation transects in
reclaimed meadows

• Continue to monitor forest
health

• Map key nest sites

23
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CONCLUSION

West Plum Creek,Gove-
Plum Divide, and Club 
Med (Including South 

Gove Creek) would have 
a seasonal resting period 

starting April 15th and 
ending July 30th of every 

year.

The only exception to
the resting period is 

South Club Med which 
would be restricted to 
guided access only year 

round due to its 
sensitivity to disturbance.

The sensitive area access 
proposal would allow for 

adequate rest for the 
wildlife and sensitive 

vegetation in these areas 
during times when 

disturbances are critical.

ADDITIONAL REFERENCES

• “Wild Turkey Lifestyle & Breeding.” The NationalWildTurkey Federation,
https://www.nwtf.org/hunt/wild-turkey-basics/lifestyle-breeding.

• “5 Stages of Activity and Hibernation.” North American Bear Center, 26 Mar. 2019, https://bear.org/5-
stages-of-activity-and-hibernation/.

• The Impacts of Dogs onWildlife andWater Quality:A Literature Review . Metro Parks and Nature , 2016,
pp. 1–13,The Impacts of Dogs onWildlife and Water Quality:A Literature Review .

• Peterson , Christine.“Americans' Love of Hiking Has Driven Elk to the Brink, Scientists Say.” The 
Guardian .

• Naturalist ,Volunteer. Sandstone Ranch Open Space Natural Resource Inventory and Analysis. pp. 1–
108, Sandstone Ranch Open Space Natural Resource Inventory and Analysis.

• Douglas County Open Space Property - Sandstone Ranch . Great Ecology, 2018, pp. 1–64, Douglas County
Open Space Property - Sandstone Ranch .
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Leave No Trace Program 
COSAC Agenda Item 

100 Third Street    Castle Rock, Colorado 80104    303.660.7495    douglas.co.us 

 

DATE: March 7, 2024 

TO: County Open Space Advisory Committee 

THROUGH: Dan Dertz, Director of Open Space and Natural Resources 

FROM: Lindsay Williams, Land Management Specialist/Ranger 

CC: Kirk Inderbitzen, Ranger Supervisor 
Scott McEldowney, Asst. Director of Open Space and Natural Resources 

SUBJECT: Leave No Trace Program on Open Space Properties 
________________________________________________________________  
 

SUMMARY  
Staff is seeking a recommendation from the County Open Space Advisory Committee (COSAC) on 
a partnership with Leave No Trace (LNT). The purpose of the partnership would be to implement 
and promote an educational outreach program based upon the seven (7) principles established 
by LNT. The LNT principles are nationally recognized and align with open space rules and 
regulations. Having a nationally recognized set of principles should make it simple for visitors of 
open space properties to understand our rules and values. The seven (7) principles of Leave No 
Trace are as follows: 

• Plan ahead and prepare 
• Travel on durable surfaces 
• Dispose of waste properly 
• Leave what you find 
• Minimize campfire impacts 
• Respect wildlife 
• Be considerate of others 

 
Being a partner with LNT may also provide a motivational opportunity to staff, volunteers, visitors, 
and the community by pursuing LNT Gold Standards on our properties and with our programs. 
Staff have researched and visited multiple Gold Standard sites in the surrounding area to include 
Roxborough State Park and the City of Colorado Springs. These sites are locally and national 
recognized as being pristine places for people to visit. 
 
BACKGROUND 
As a land ethic LNT helps instill a better understanding and appreciation of open space and natural 
resources (Goal OS 5 of the 2030 PTOS Master Plan). Leave No Trace helps promote positive 
behavior from open space users, encouraging people to stay on trail, pick up trash and dog waste, 
and more (Goal OS 3 of the 2030 PTOS Master Plan). These behaviors align with our regulations 
that staff already enforces, allowing staff more opportunities to educate users when making 
contact. LNT also adheres to the Sales and Use Tax by educating open space users as to why it is 
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important to protect and maintain trails, open spaces, wildlife habitat, and historic resources. 
Hosting LNT workshops provides staff the opportunity to educate school groups and volunteers 
getting the next generation interested in the outdoors. Striving for and accomplishing LNT Gold 
Standard will further promote the awareness and importance of stewarding our open spaces, 
keeping them healthy and sustainable for the future.  
 
In addition, our pursuit of Gold Standard will create a cohesion between land managers in the 
county, as Roxborough and Castlewood Canyon State Parks have this designation. As a larger 
picture this also corresponds to the Colorado Tourism Office’s Care for Colorado Leave No Trace 
Principles campaign. With consistent messaging and education from multiple agencies, visitors of 
Douglas County open space will be equipped with the knowledge needed to be prepared to 
recreate sustainably and responsibly. 
 
Below is a list which shows LNT Gold Standard sites in other local jurisdictions:  

• Roxborough State Park 
• Castlewood Canyon State Park 
• City of Colorado Springs (16 open spaces designated) 
• Jefferson County (27 open spaces designated) 
• Highline State Park 
• McInnis Canyon and Dominguez-Escalante National Conservation Areas 
• Waterton Canyon 
• Barr Lake State Park 

 
Below is a table with the estimated cost of pursuing the Gold Standard Designation: 
 

Leave No Trace Membership $1,000 
Level 2 instructor course for 2 staff $1,050 per 
Level 1 instructor course for 3 staff $25-$185 per 
Gold Standard application fee $200 
Signage Included in regular sign 

maintenance 
Time to train staff and volunteers (2 hours planning, 1 hour 
presentation/class) 

$25-$50/class 

Time for workshops (1 hour planning, 30 min presentation/class) $25-$50/class 
 

 
COSAC RECOMMENDATION 
Staff is requesting a recommendation to either move forward with joining LNT or abandoning these 
efforts. If COSAC recommends moving forward with the program, staff plans to use funds that are 
already allocated towards operations and maintenance.  
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LEAVE NO 
TRACE
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WHAT IS LEAVE 
NO TRACE?

• Started in 1987 as a program within federal land agencies

• In 1994 Leave No Trace, Inc. was developed

• In 2007 they started to partner with other land agencies
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THE 7 PRINCIPLES

Principle one: Plan ahead and be prepared

Principle two: Walk and Camp on durable surfaces

Principle three: Dispose of  waste properly

Principle four: Leave what you find

Principle five: Minimize campfire impacts

Principle six: Respect wildlife

Principle seven: Be considerate to others
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PRINCIPLE ONE

Plan ahead and be prepared/Know before you go

• Have what you need

• Have a backup plan

• Know the regulations

• Visit in small groups
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PRINCIPLE TWO

Walk and camp on durable surfaces/Stick to the trails and 

camp overnight right

• Know your durable surfaces

• Rock, gravel, dry grass, or snow/ice

• Use existing trails

• Stay on trail
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PRINCIPLE 
THREE

Dispose of  waste properly/Trash 

your trash

• Pack it in and pack it out

• Pack out food scraps

• Pick up dog poop and pack it 

out
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PRINCIPLE FOUR

Leave what you find

• Don’t pick up rocks

• Don’t carve into trees

• Don’t pick flowers

• Be respectful of  artifacts and fossils

• Leave only footprints and take only photos
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PRINCIPLE FIVE

Minimize campfire impacts/Be careful with fire

• Keep fires small

• Use established rings, fire pans, or mound 

fires

• Burn all wood and coals

• Completely extinguish the fire

COSAC Agenda Packet - April 4, 2024 
Page 178 of 182



PRINCIPLE SIX

Respect wildlife

• Observe wildlife from a distance

• Never feed wildlife

• Store food properly

• Control pets

• Don’t pick up wildlife

COSAC Agenda Packet - April 4, 2024 
Page 179 of 182



PRINCIPLE SEVEN

Be considerate to others/Share our trails and manage your 

pet

• Know when to yield to other users

• Respect other visitors

• Avoid loud noises like speakers
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GOLD STANDARD AND ITS 
IMPORTANCE• Gold Standard site designation recognizes public lands implementing 
the highest standard of  onsite Leave No Trace Programs

• Staff  and volunteers will receive training

• Implement Leave No Trace skills and ethics into programs, 
outreach, and education

• Gold Standard will bolster our partnership with other land managers 
in the county

• Leave No Trace promotes the awareness and importance 
of stewarding our open spaces

• Leave No Trace encourages positive behaviors of  visitors that align 
with our rules and regulations
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WHERE TO GET MORE 
INFORMATION
• LNT.org

• There is a 45-minute free online training
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