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Mission Statement of the Oklahoma Tourism and Recreation
Department
The mission of the Oklahoma Tourism and Recreation Department is to advance Oklahoma’s
exceptional quality of life by preserving, managing, and promoting our natural assets and
cultural amenities.

Vision Statement
The vision of the Oklahoma Tourism and Recreation Department is to promote and enhance
tourism throughout the state; protect and preserve the environment and natural resources; educate
the public about Oklahoma’s people and places; provide exceptional customer service to all
citizens and visitors; create a team environment in which all employees are successful,
productive, and valued; embrace and seek diversity in our workforce and those we serve.

OTRD Values
•
•
•
•
•
•
•
•
•
•
•

Responsibility and leadership
Respect
Quality
Exemplary customer service
Balance and self-fulfillment
Teamwork and communication
Flexibility
Creativity and innovation
Coordination
Commitment
Integrity
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Chapter 1 – Introduction
Resource Management Plan: Purpose and Process
The Resource Management Plan (RMP) program and policy is to document management
responsibilities to balance the use of water and land resources as they relate to recreation; in this
instance, Keystone Ancient Forest Preserve. As a guiding plan, the RMP seeks to propose longterm policy that limits adverse impacts to critical resources while providing protection and
management of fish, wildlife, and other natural and cultural resources. In addition, the RMP will
provide guidelines for public health and safety, public access, and a wide variety of outdoor
recreational opportunities.
The purpose and scope of the RMP are to provide background information, identify the policies
and goals governing the management of Keystone Ancient Forest Preserve and its incorporated
resources, summarize the plan’s components, and provide descriptive and historical information
related to the project.
The ultimate purpose of the RMP is to establish a management framework for the conservation,
protection, enhancement, development, and use of the physical and biological resources at
Keystone Ancient Forest. With regard to Keystone Ancient Forest, the RMP is to:
•

Provide managers and decision-makers with long-term direction and guidance for the
successful management of the resources at Keystone Ancient Forest Preserve;

•

Ensure that management of the resources is compatible with authorized purposes;

•

Ensure that recreation experiences and facilities are compatible with other environmental
resources;

•

Ensure that planned developments are based on public need and the ability of the
environmental resources to accommodate such facilities and use; and

•

Resolve issues and concerns related to management of the environmental resources.

Planning Process
The planning process for preparation of this Resource Management Plan included discussion
between research staff at Oklahoma State University (OSU) and management personnel from
Oklahoma State Parks. In addition, the process incorporated one or more of the following: (1) the
acquisition of archival information from libraries, state parks, books, research reports, and other
sources; (2) interviews of state park personnel; (3) records provided by state park management;
(4) input from members of the public through surveys, comment cards, and focus groups; and
(5) searches of the Internet for information that expanded on other archives.
The purposes of public involvement are to inform the public and solicit public response
regarding their needs, values, and evaluations of proposed solutions. Public involvement
programs are designed not only to meet state and federal regulations, but also to include
interested individuals, organizations, agencies, and governmental entities in the decision-making
process. Techniques used for public involvement include interviews, workshops, advisory
committees, informational brochures, surveys, and public hearings. The process of public
11

involvement is important to help strengthen the relationship between public and government
agencies involved in the proposed plan. The relative success of public involvement techniques
and the participation of supporting government agencies regarding the program as a whole is
indicated by how well informed the public is and by how much the public has contributed to
making environmentally sound, feasible decisions that are supported by a significant segment of
the public. The public involvement process for the Keystone Ancient Forest RMP is incorporated
into the text of this document.
The original concept in preparation of an RMP is a federal action that requires compliance with
the National Environmental Policy Act (NEPA); therefore, the public involvement process must
fulfill the RMP and NEPA requirements as well as those of other entities. Oklahoma State Parks
has committed the agency to follow a similar model at the state level for all state parks.
Using several public involvement methods to gain insight into the concerns of the public and
governmental agencies potentially affected by provisions of the Keystone Ancient Forest RMP,
representatives from OSU compiled and analyzed the data. The public involvement process
offered citizens and various interest groups information about the project and its potential
impacts. This course of action was used to gather information, ideas, and concerns regarding the
different issues to be compiled and addressed to determine issues of public concern. The issues
were then evaluated resulting in alternative solutions and recommendations for the Preserve.
Finally, the RMP process included integration of global positional system (GPS) technology into
Geographic Information System (GIS) software to document features and attributes within the
park. This component of the process permits an on-going record of facilities with their respective
attributes, locations, and conditions. As a result, the GPS and GIS components of the RMP
process are integral to on-going implementation and application of the planning effort.

Agencies Involved
In 2006, Oklahoma State Parks, through the Oklahoma Tourism and Recreation Department
(OTRD), contracted with Oklahoma State University to prepare Resource Management Plans for
each park. This agreement has been renewed annually since 2006. The current agreement
specified Keystone Ancient Forest during 2010 – 2011, and the intent of the agreement is to
continue the RMP process across all state parks in Oklahoma.
The RMP agreement became effective July 1, 2010 between Oklahoma Tourism and Recreation
Department and Oklahoma State University. Following a meeting between OTRD and OSU
staff, information, reports, and comment cards were provided to OSU for review. In accordance
with the RMP contract, OSU performed research services and delivered reports to OTRD
concluding with a written plan for Keystone Ancient Forest in June 2011.
The authority for the agreement between OTRD and OSU is based upon Title 74 § 2213 as
authorized by Engrossed Senate Bill 823 of the 2005 session: “The Commission may contract for
the study, analysis, and planning as reasonably necessary to aid in determining the feasibility of
leasing, selling or privately managing or developing the property or facilities under the control of
the Commission. The Commission shall be exempt from the competitive bidding requirements of
the Competitive Bidding Act for the purpose of soliciting, negotiating, and effectuating such a
contract or contracts.”

12

Further, this authority is specified in Title 74 § 2215 which states: the Division of State Parks,
subject to the policies and rules of the Commission shall formulate, establish, maintain, and
periodically review, with public participation, a resource management plan for each state
park. The resource management plan, upon approval by the Commission, shall be considered a
guide for the development, utilization, protection, and management of the state park and its
natural, cultural, historic, and recreational resources.

Figure 1.1 – Entry gate for Keystone Ancient Forest
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Figure 1.2 – Insect research in Keystone Ancient Forest

Figure 1.2 – Signage at entry to Keystone Ancient Forest
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Chapter 2 – Project Description
About Keystone Ancient Forest Preserve
The Division of State Parks, a part of the Oklahoma Tourism and Recreation Department, is
governed by the laws of the state of Oklahoma. These laws define the authority for the Division
and the context in which individual state parks are managed. Title 74 § 2214 of the Oklahoma
Statutes states that the Division of State Parks shall, subject to the policies and rules of the
Commission:
1. Conserve, preserve, plan, supervise, construct, enlarge, reduce, improve,
maintain, equip and operate parkland, public recreation facilities, lodges,
cabins, camping sites, scenic trails, picnic sites, golf courses, boating, and
swimming facilities, and other similar facilities in state parks reasonably
necessary and useful in promoting the public use of state parks under the
jurisdiction and control of the Commission;
2. Supervise the management and use of state properties and facilities under
the jurisdiction of the Commission. The Commission may adopt rules to
lease concessions in any state-owned facility if the Commission deems it
feasible;
3. Authorize those employees in the Park Manager job family classification
series, as established by the Oklahoma Office of Personnel Management, to
maintain administrative control over all facilities, programs, operations,
services, and employees in the park to which they are assigned; and
4. Enforce the rules and policies governing the use of and conduct of patrons in
all recreational facilities and properties of the Commission.

Purpose and Significance of Keystone Ancient Forest
An initial requirement of the RMP process is the development of a purpose statement for the
property under consideration. The process selected for the development of resource management
plans for state parks requires purpose statements and statements of significance for each park.
These statements drive the decisions as to planning for the respective parks, since individual
parks in the state park system do not have identical purposes or intents.
At the initiation of this project, a purpose statement for Keystone Ancient Forest had been
articulated in documents from The Nature Conservancy and the City of Sand Springs. This
purpose statement is drawn from these documents.
The purpose of Keystone Ancient Forest is a nature preserve in the making!
Keystone Ancient Forest is made possible by willing landowners, the City of
Sand Springs, the State of Oklahoma, and The Nature Conservancy. This 1,300acre old-growth forest remnant represents the cross timbers eco-region, and
properly managed, will do so for generations to come. Keystone Ancient Forest
15

Preserve also provides native habitat for a diverse collection of naturally
occurring plants and animals.
Similarly, a statement of significance for Keystone Ancient Forest Preserve had been
documented by these same agencies and recorded in materials utilized in prior planning and legal
actions. That statement follows:
Keystone Ancient Forest has been scientifically documented to contain 100%
virgin cross-timbered forest, one of the largest and most diverse remnants of a
much larger forest eco-system that remains in natural condition. Keystone
Ancient Forest presents a unique opportunity to provide educational opportunities
highlighting the outstanding ecological, historical, and scientific aspects of the
site.

Preserve
Purpose

OTRD
Mission

All decisions
about the
Preserve

Preserve
Significance

Figure 2.1 – Utilization of purpose and significance statements
Source: National Park Service
Figure 2.1 demonstrates the inter-relationship of purpose and significance statements with the
mission of the management agency in decisions related to a given park, preserve, or property.
This model has been developed by the National Park Service to assure consistency between the
mission of the National Park Service and the operation of their respective properties. In a similar
manner, preserve purpose statements and preserve significance can be consistent with the
mission of the Oklahoma Tourism and Recreation Department.

Geographic Location of Keystone Ancient Forest
Keystone Ancient Forest Preserve is located in north-central Oklahoma in the southernmost edge
of Osage County and extending briefly into far western Tulsa County. The property adjoins the
Arkansas River corridor, now impounded as Keystone Reservoir, a U.S. Army Corps of
Engineers lake extending westward from this property. Figure 2.2 on the following page
graphically portrays its location.

16

Figure 2.2 – Location of Keystone Ancient Forest Preserve
Referenced as Frank Tract in acknowledgement of prior property owner
Source: S.A. Roe
Although Keystone Ancient Forest Preserve is within 15 miles of the City of Tulsa, its
characteristics are more closely associated with the Arkansas River and Keystone Lake
environment. This location on the eastern shore of Keystone Lake places the Preserve west of the
City of Sand Springs in a rural environment, now experiencing the development of home sites.
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Figure 2.3 –Keystone Ancient Forest Preserve
Source: City of Sand Springs, Oklahoma

Keystone Ancient Forest Preserve is located along federal Highway 412/64, also known as the
Keystone Expressway. The Preserve is located approximately seven miles west of Sand Springs
and 15 miles west of Tulsa. The Preserve can be accessed from Highway 412/64 by turning north
on 209th West Avenue (also designated County Road 1200) and continuing north to the entry
gate.
18

Entry to Keystone Ancient Forest

County Road 1200 (209th West Ave.)

Figure 2.4 – Aerial view of Keystone Ancient Forest Preserve
Source: Google Maps

The Ancient Forest is in Osage County which extends from the Arkansas River north to the
Kansas border. The county is bordered on the east by Washington County, on the west by Kay
County and Noble County, on the southwest across the Arkansas River by Pawnee County, and
on the immediate south by Tulsa County.
The largest population center in the area surrounding the Keystone Ancient Forest Preserve is the
City of Tulsa. Sand Springs and Sapulpa are among the larger communities on the west side of
Tulsa with close proximity to the Preserve.
Smaller communities in the surrounding area include New Prue, Mannford, Westport, and
several unincorporated areas. Figure 2.5 on the following page shows the proximity of Keystone
State Park to Keystone Ancient Forest Preserve. Walnut Creek State Park is north of the Preserve
along the northeast shore of Keystone Lake and adjacent to the community of New Prue.
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Figure 2.5 – Communities
and access routes around
Keystone Ancient Forest
Source: Google Maps

Keystone Ancient Forest
Oil field roadbed
Keystone State Park
Highway 412/64 is a controlled access route with no direct access to Keystone Ancient Forest
Preserve. From within the Preserve, it is possible to hear traffic on the expressway and from
certain vantage points within the Preserve, a visitor may see the highway and the bridge across
Keystone Lake. Access from 209th West Avenue is controlled at an entry gate, limiting
unaccompanied visitors attempting to enter the Preserve property. On the south, an oil field
access road is shown in Figure 2.5; however, this roadbed is extremely eroded and rough. The
roadway is marked with signs indicating the restricted access.

Community and Regional Context
The community and regional context for the Keystone Ancient Forest includes a three county
area in Oklahoma, encompassing Tulsa County, Creek County, and Osage County. As a result
of this multi-county context, the following discussion presents a brief history of each county,
followed by demographic and socio-economic conditions within each county.
Physically, Keystone Ancient Forest is in Osage County, with a small portion of the southern end
of the property crossing into Tulsa County. Creek County is immediately west of the property,
across the Arkansas River.
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Brief History of Tulsa County
The following history of Tulsa County was written for the Oklahoma Historical Society and
retrieved from the website for the Oklahoma Historical Society.
http://digital.library.okstate.edu/encyclopedia/entries/T/TU008.html

Located in eastern Oklahoma, Tulsa County took its name from the already established town of
Tulsa. Areas of the old Creek and Cherokee nations comprise the county. It is bordered on the
north by Osage, Washington, and Rogers counties, on the east by Rogers and Wagoner, on the
south by Okmulgee, and on the west by Creek and Osage counties. Tulsa, the state's second
largest populated city, serves as the county seat. Other incorporated towns are Bixby, Broken
Arrow, Collinsville, Glenpool, Jenks, Owasso, Sand Springs, and Sperry.
The Arkansas River drains most of the county, but tributaries of the Verdigris, principally Bird
Creek and the Caney River, drain the northern portion. Tulsa County contains 587.02 [sic: square
miles] miles of land and water area. The landscape embodies prairies and sandstone hills, with
the lowlands of the Arkansas River Valley providing excellent farming soil. In 1965 the U.S.
Army Corps of Engineers completed Keystone Dam on the Arkansas River in Tulsa County,
creating Keystone Lake. Most of the lake lies in Osage, Pawnee, and Creek counties.
Archaeologists have documented one Paleo-Indian period (prior to 6000 B.C.), eight Archaic
(6000 B.C. to A.D. 1), two Woodland (A.D. 1 to 1000), and eight Plains Village (A.D. 1000 to
1500) sites in the county. An important find is the Lasley Vore Site, which closely associates
American Indian and European artifacts and dates them to the early- to mid-eighteenth century.
Scholars suggest this was a semipermanent hunter-farmer village that was possibly visited in
1719 by French voyageur Jean Baptiste Bénard de la Harpe and his party. Later, French traders
undoubtedly passed through the present county as they traveled up and down the Arkansas River
Valley. In 1803 the United States attained the region through the purchase of Louisiana
Territory. Americans who explored the area included James Wilkinson (1806), Thomas James
(1821), Washington Irving (1832), and Nathan Boone (1843).
The border between the Cherokee and Creek nations cuts through present Tulsa County. As the
two peoples began to settle the region in the 1830s and 1840s, they created small towns near the
rivers and streams. A Creek band established the forerunner to the city of Tulsa at this time. For
a few months in 1834 the federal government garrisoned a stockaded fortification, known as
(Old) Fort Arbuckle, approximately eight miles west of present Sand Springs. The name honored
the commander of Fort Gibson, Col. Matthew Arbuckle. During the Civil War in present Tulsa
County Confederate Col. Douglas H. Cooper harassed Opothleyahola and his followers as they
traveled to the Union stronghold of Kansas. On December 9, 1861, nearly a month after their
engagement at Round Mountain, the sides clashed at Bird Creek a few miles southeast of Sperry.
Known as the Battle of Chusto-Talasah, the four-hour skirmish further weakened
Opothleyahola’s forces, and on December 26 at the Battle of Chustenahlah in present Osage
County Cooper scattered the Unionist Creeks, sending the survivors to Kansas without supplies.
After the Civil War the United States renegotiated treaties with the Five Civilized Tribes, which
paved the way for railroad intrusions. In 1881-82 the Atlantic and Pacific Railroad Company
extended its line from Vinita to Tulsa. In 1884-85 it continued to Red Fork, and the next year to
Sapulpa. By 1897 the company had been sold to the St. Louis and San Francisco Railway
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(SL&SF). In 1899 the Kansas, Oklahoma Central and Southwestern Railway (sold to the
Atchison, Topeka and Santa Fe Railway [ATS&F] in 1900) laid tracks from Kansas to Owasso.
After oil was found at Red Fork near Tulsa in 1901, railroad building in the region intensified. In
1902-03 the Kansas City, Fort Scott and Memphis Railroad (eventually acquired in 1928 by the
SL&SF) built a line from West Tulsa westward to Steen. Also in 1902-03 the Missouri, Kansas
and Oklahoma Railroad (sold to the Missouri, Kansas and Texas Railway in 1904) constructed
tracks from Wybark through to Tulsa to Osage. Between 1904 and 1906 the Midland Valley
Railroad worked a line from Muskogee to Tulsa, then north to Kansas. In 1905 the AT&SF laid
tracks from Owasso to Tulsa. In 1907 the Midland Valley sent a spur from Jenks to Glenpool,
extending it to Kiefer in 1916. In 1936 this short line was abandoned.
Oil discovered in the Red Fork Oil Field in 1901 and the Glenn Pool Field in 1905 spurred
drilling throughout the county. The rich fields found all around Tulsa helped it grow to be the
self-proclaimed "oil capital." Several oil tycoons made the town their base, including Harry Ford
Sinclair, J. Paul Getty, Joshua Cosden, William K. Warren, and Robert Galbreath. The influx of
wildcatters, roughnecks, promoters, and opportunists boosted the populations of Tulsa and the
surrounding towns. By 1907, when the county organized for statehood, its population stood at
21,693 and climbed to 34,995 by 1910, with the number of residents in the city of Tulsa
escalating from 7,298 to 18,182 during the same period. By 1918 a number of oil refineries
sprang up near the Arkansas River in West Tulsa.
Other industry also occurred, with agriculture historically prevalent. Ranching had a long history
in the region. After the Civil War Creek and Cherokee cattlemen, and many times intermarried
white entrepreneurs, fattened cattle in the region to ship east. William Halsell held a large cattle
operation on Bird Creek north of Tulsa. At 1907 statehood there were 10,015 head of cattle
counted in the county. By 1935 the number had increased to 30,382 and to 55,000 in 1963. At
the end of the twentieth century ranchers held 25,000 head. Farmers grew corn on 56,033 acres
in 1907, using only 1,471 acres for wheat and 1,581 for cotton. By 1934 corn still led in number
of acres (22,340 acres), but oats (20,809) and cotton (15,150) were planted on a larger scale. In
1963 the cotton production was negligible and corn was planted on only 6,900 acres.
Agriculturists used most of the county land for sorghums (11,300acres), oats (11,300), and wheat
(8,500). In 1995 wheat covered 5,500 acres and soybeans 8,000 acres.
Oil continued to drive the county economy, and beginning in 1923 the city of Tulsa hosted the
International Petroleum Exposition to platform industry technology. In 1979 the last exhibition
was held. In 1975 Tulsa County produced 843,224 barrels of crude oil and 67,425 million cubic
feet (mcf) of natural gas. At the beginning of the twentieth century production of crude oil had
fallen to 293,398 barrels, but the county produced 984,070 mcf of natural and casinghead gas.
Extraction of other natural resources also occurred. In 2002 Tulsa County was the second leading
limestone/sandstone producer (4,070,968 tons) in the state. The county led the state in sand and
gravel (2,651,722 tons) production and also mined clay and shale (144,894 tons).
With the abundance of local natural resources and convenient transportation, including the
Arkansas River and later the McClellan-Kerr Arkansas River Navigation System (in nearby
Rogers County) as well as a series of railroads, highways, and toll roads, several manufacturing
facilities and companies located at Tulsa. Beginning in 1907 Tulsa had a street railway and by
1909 interurbans connected the city to surrounding county towns. In 1911Charles Page founded
the Sand Springs Railway, an interurban that connected his town of Sand Springs and its
orphanage to Tulsa. By the 1960s these trolley systems had made their last runs. In 1926 the
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"mother road," U.S. Highway 66, was designated and routed though Tulsa on its trek from
Chicago to Los Angeles. At the end of the twentieth century Interstate 44, U.S. Highways 64, 75,
169, and 412, the Creek Turnpike (a toll road), and State Highways 11, 20, 51, 67, and 97
traversed the county.
The aviation industry has a long history in the county, beginning in 1928 when the Skelly Oil
Company purchased the Mid-Continent Aircraft Company and began building Spartan airplanes
in Tulsa.. During World War II the federal government built an aircraft plant, known as the Tulsa
Bomber Plant, that the Douglas Aircraft Company operated. The plant continued production,
except for a brief period after the war, until 1991. In the late 1940s American Airlines began to
relocate its maintenance and engineering operations to Tulsa, with the facility fully operational
by 1952. American Airlines has continued this presence into the twenty-first century.
African Americans constituted 12.7 percent of the county's 1910 population, with a count of
2,754. In 1920 their number ascended to 10,903, but they were only 10 percent of the county's
109,023 population. During this period the African American section of Tulsa developed into a
very successful district called Greenwood. In 1921 the tragic Tulsa Race Riot occurred,
destroying thirty-five blocks of Greenwood and killing from fifty to three hundred people (the
exact number is unknown). The African American community soon thrived again, but the scar on
the city remained. In 1997 a state commission formed to investigate the riot and in 2000 released
its findings.
In 2005 the city of Tulsa held several institutions of higher learning, including Tulsa Community
College, Oral Roberts University, the University of Tulsa (originally Henry Kendall College),
and Oklahoma State University-Tulsa. The Gilcrease Museum, the Philbrook Museum of Art,
the Tulsa County Historical Society Museum, the Oklahoma Jazz Hall of Fame, the Greenwood
Cultural Center, the Tulsa Air and Space Museum, and the Sherwin Miller Museum of Jewish
Art (formerly the Fenster Gallery of Jewish Art) are located in Tulsa. Jenks is home to Oklahoma
Aquarium. The county has sixty historic properties that are listed in the National Register of
Historic Places. Broken Arrow has the Elementary-Junior High School (NR 03000095) and the
Haskell State School of Agriculture (NR 78002268). The B. W. McLean House and Office is in
Jenks, and the Page Memorial Library and the Sand Springs Power Plant are in Sand Springs,
with the Fort Arbuckle Site (NR 78002269) in the vicinity. Tulsa has fifty-four sites, and nine of
these are historic districts. The Tulsa properties include the Boston Avenue Methodist Church
(NR 78002270), Cain's Dancing Academy (NR 03000098), the Cosden Building (NR
79002029), the Mayo Hotel (NR 80003303), the Waite Phillips Mansion (NR 78002274), the
Public Service of Oklahoma Building (NR 84003443), the William Skelly House (NR
78002275), the Tribune Building (NR 79003644), and the United States Post Office and
Courthouse (NR 00000244).
The population of Tulsa County in 1930 was 187,574, slowly climbing to 193,363 in 1940. After
that the population increases became more pronounced, showing 251,686 in 1950, 346,038 in
1960, 401,663 in 1970, 470,593 in 1980, and 503,341 in 1990. In 2000 it stood at 563,299. The
distribution was 75.0 percent white, 10.8 percent African American, 5.9 percent Hispanic, 5.1
percent American Indian, and 1.5 percent Asian.
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Brief History of Osage County
The following history of Tulsa County was written by Jon D. May for the Oklahoma Historical
Society and retrieved from the website for the Oklahoma Historical Society.
http://digital.library.okstate.edu/encyclopedia/entries/O/OS004.html

Oklahoma's largest county by area, Osage County is located in the north-central part of the state
and contains a total land and water area of 2,303.8 square miles. Created at 1907 statehood the
county was named for and is home to the Osage tribe and is contiguous with the Osage Nation
Reservation. It is surrounded by Washington County on the east, Tulsa County on the east and
south, Pawnee County on the south, Noble and Kay counties on the west, and the state of Kansas
on the north. Pawhuska is the county seat, and Avant, Barnsdall, Burbank, Fairfax, Foraker,
Grainola, Hominy, Osage, Prue, Shidler, Webb City, and Wynona are other incorporated towns.
U.S. Highway 60 runs east-west through the county, and state highways include 10, 11, 18, 20,
35, 97, 99, and 123.
Most of Osage County lies in the Osage Plains physiographic region and is characterized by
open and rolling prairie. The extreme east-northeastern area of the county is in the Eastern
Lowlands region. Eastern Osage County has the Osage Hills, an extension of the Flint Hills of
Kansas. Gray Horse, Salt, and Drum creeks drain the county's western and southern sections.
These streams flow south into the Arkansas River, which serves as part of the county's southern
and western boundaries. Eastern Osage County is drained by the Caney River and Bird, Hominy,
and Delaware creeks, which flow east to the Verdigris River. County reservoirs include Lakes
Keystone and Kaw, which were impounded on the Arkansas River as well as Hulah, Birch,
Bluestem, and Skiatook lakes.
Archaeologists have identified two Paleo-Indian (prior to 6000 B.C.), sixty-three Archaic (6000
B.C. to A.D. 1), fifty-three Woodland (A.D. 1 to 1000), and sixty-two Plains Village (A.D. 1000
to 1500) sites within the county. The first recorded exploration of the region was conducted by
Lt. James B. Wilkinson in 1806. He was followed by Capt. John R. Bell of the Maj. Stephen H.
Long Expedition in 1820, the Glenn-Fowler Expedition in 1821, and Capt. Nathan Boone in
1843. A branch of the Shawnee Trail crossed southern and western Osage County during the
mid-1800s.
By 1760 the Osage of Missouri had increased their range to include present Osage County. They
surrendered their claim to the region in 1825 and 1839 and removed to a Kansas reservation. In
1835 the area was included in the "perpetual outlet west" guaranteed to the Cherokee Nation
under the Treaty of New Echota.
During the Civil War, on December 26, 1861, just northwest of present Skiatook, pro-Union
Creek and Seminole led by Opothleyahola engaged Confederate soldiers in the Battle of
Chustenahlah. In 1870, under the Cherokee Reconstruction Treaty of 1866, the Osage began the
process of purchasing approximately 1,570,059 acres in the Cherokee Outlet from the Cherokee
Nation. Osage Agent Isaac T. Gibson established the Osage Agency at Deep Ford (present
Pawhuska) on Bird Creek in 1872. The Osage Reservation boundary was finalized in 1875, when
the Kaw, or Kansa, acquired approximately 100,000 acres in the reservation's northwest corner.
The Kaw lands were included in Kay County at statehood.
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The Osage Reservation was part of Oklahoma Territory under the Organic Act of 1890 and was
made a semiautonomous district by the Enabling Act of 1906. Represented by delegates T. J.
Leahy and James J. Quarles at the 1906 Constitutional Convention, it became Osage County,
Oklahoma, at 1907 statehood. Pawhuska was designated the county seat and construction of the
present courthouse started in 1912.
The Osage Allotment Act was approved in June 1906. Between 1906 and 1909 each enrolled
Osage received an average allotment of 659.51 acres, with no surplus land remaining. Five
townsites — Pawhuska, Fairfax, Hominy, Foraker, and Bigheart (present Barnsdall) — were
withheld from allotment. After being surveyed, platted, and appraised, the first lot auction was
held at Pawhuska on January 1, 1906.
Cattlemen were attracted to the Osage Reservation long before statehood. They first negotiated
grass leases with an Osage leasing committee in 1883. Cattle were transported by rail to depots
nearest the lease, then were herded overland. Elgin, Kansas, situated along the Osage CountyKansas state line, was the region's major shipping point until 1907. The Osage leased 431,640
acres in 1898 and 727,260 acres in 1901.
Extensive grass leasing stopped when the Osage Reservation was allotted. Each Osage received
the surface rights to their allotments and could rent or, if deemed "competent," sell their lands.
This led to the formation of large ranches, including the Chapman-Barnard Ranch, which was
established in 1915. Part of the Chapman-Barnard Ranch was sold to the Nature Conservancy in
1983 and became the Tallgrass Prairie Preserve. The county had approximately 107,761 head of
cattle in 1935 and an estimated 146,000 in 1964. In 2000 it ranked third in Oklahoma in cattle
and calf production with 135,000 head.
Osage County lies within the Mid-Continent Region. In 1896 Henry Foster received a ten-year
oil lease on the entire Osage Reservation. His brother, Edwin B. Foster, formed the Phoenix Oil
Company to operate the lease. In October 1897 the Phoenix Oil Company drilled the first
successful oil well in the Osage Nation (and Oklahoma Territory). The site was located along
Butler Creek, about two miles northwest of Bartlesville's Nellie Johnstone Number One,
Oklahoma's first commercial oil well.
In 1901 the Phoenix Oil and Osage Oil companies combined assets to form the Indian Territory
Illuminating Oil Company (ITIO). Under Henry V. Foster, Henry Foster's son, ITIO subleased
the eastern part of the Osage Reservation. After ITIO's lease terminated in 1916, 160-acre tracts
were leased at public auctions. These sales, attended by William G. Skelly, Frank Phillips, and
other oilmen, were often conducted beneath Pawhuska's Million Dollar Elm by Colonel
Ellsworth Walters.
The Osage mineral estate, consisting of all subsurface minerals, is owned by the tribe and is held
in trust by the federal government. Each mineral lease was negotiated by the Osage National
Council and approved by the secretary of the interior. All lease royalties were paid to the tribe as
a whole, with each allottee receiving a headright, or an equal payment share. Around 1925
during the height of the prosperity the annual headright income of an Osage family of five was
more than $65,000.
For many Osage the oil boom unleashed a ‘Reign of Terror.’ Some were cheated by their court
appointed financial managers or ‘guardians.’ Others died for their wealth. A series of Osage
murders, many unsolved, received national attention during the 1920s. Between 1906 and 1928
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thirty oil boomtowns, including Wolco, Carter Nine, and Denoya (Whizbang) were founded. The
settlements not only attracted workers, but bootleggers, prostitutes, and other undesirables.
Violent crime was rampant.
By the mid-1980s approximately 250 oil fields had been discovered inside Osage County,
including the Burbank Field opened by Ernest W. Marland in 1920. In 2000 one oil refinery and
one petrochemical plant were operational. Other local mineral resources included asphalt
deposits, limestone, dolomite, clay, shale, sand, and gravel.
An 1890 government report estimated that only 250,000 acres of the Osage Reservation were
suitable for farming. (The Osage had purposely sought rocky land that white intruders could not
cultivate.) In 1907 Osage County farmers tilled 62,438 total acres, with 55,961 devoted to corn.
Only 5,700 acres of corn were planted in 1934. Farmers threshed 80,776 acres of winter wheat in
1934 and 435,000 acres in 2000. Hay, a more consistent harvest, totaled 60,943 tons in 1934,
56,400 tons in 1963, and 65,000 tons in 2000.
County rail service began in 1902 with the completion of two lines by the Missouri, Kansas and
Texas Railroad. The main line ran from Osage City northeastward to Bartlesville, and the second
track extended westward from Tulsa County to Osage City. The lone Midland Valley Railroad
line reached northwestward from Tulsa into Kay County via Pawhuska in 1905-06. Between
1900 and 1904 the Atchison, Topeka and Santa Fe Railway (AT&SF) built a line from Newkirk
to Pauls Valley through western Osage County. A second AT&SF line was constructed in the
Burbank Field in 1922, and a third track completed between 1923 and 1927 entered the county
near Hulah and ran southwestward to Osage Junction. The shortline Osage Railway was built
between 1922 and 1924 and connected Foraker, Shidler, and Lyman. All of these railroads were
abandoned by 2000.
At 1907 statehood Osage County had 15,332 residents. That number reached 36,536 in 1920 and
peaked at 47,334 during the oil-boom era of 1930. The population then declined from 41,502 in
1940 to 29,750 in 1970, before rebounding to 39,327 in 1980 and 41,645 in 1990. In 2000 the
population was 44,437, with 67.01 percent white, 14.42 percent American Indian, 10.84 percent
African American, 2.12 percent Hispanic, and 0.23 percent Asian.
As of 2006 twenty-two county properties were listed in the National Register of Historic Places.
Pawhuska and vicinity had eight sites, followed by Hominy with six, Fairfax with four, Barnsdall
with two, and Burbank and the Avant area with one each. Osage Hills State Park was a Civilian
Conservation Corps (CCC) project completed in 1935 during the Great Depression, and Walnut
Creek and Wah Sha She state parks opened in 1966 and 1973, respectively. The Osage Tribal
Museum, the first tribal museum in the United States, is located in Pawhuska.
Osage County has produced noted personalities, including Maj. Gen. Clarence L. Tinker, for
whom Oklahoma City's Tinker Air Force Base was named; author and historian John Joseph
Mathews; Academy Award winning actor Ben Johnson, Jr.; ballerinas Maria and Marjorie
Tallchief; entertainer Anita Bryant; and sculptor John D. Free.
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Brief History of Creek County
The following history of Tulsa County was written Linda D. Wilson for the Oklahoma Historical
Society and retrieved from the website for the Oklahoma Historical Society.
http://digital.library.okstate.edu/encyclopedia/entries/C/CR008.html

Located in east-central Oklahoma, Creek County is bordered by Pawnee County on the north,
Tulsa and Okmulgee counties on the east, Okfuskee County on the south, and Lincoln and Payne
counties on the west. Moman Pruiett, special delegate to the 1906 Oklahoma Constitutional
Convention, wanted to name the county Moman, in honor of his mother. However, when the
county was established at 1907 statehood, it was named for the Creek tribe. Formerly part of the
Creek Nation, Indian Territory, the county lies within the Sandstone Hills physiographic region.
With 969.77 square miles of land and water, the county is drained by the Cimarron River,
tributaries of the Arkansas River, and the Deep Fork and the Little Deep Fork of the North
Canadian River.
The area's prehistory has been little researched by archaeologists. In the 1940s and 1950s they
surveyed the area when proposed reservoir construction threatened to inundate it. According to
the Oklahoma Archaeological Survey published in 1983, Creek County has 142 known sites, but
only one has been tested or excavated. Sites indicate occupation during the Archaic, Woodland,
and Plains Village cultural periods.
Explorers traversed the area after it became part of the Louisiana Purchase in 1803. In the early
1800s Thomas James, Thomas Nuttall, and Washington Irving passed through and wrote their
impressions of the region. In 1825 the Osage ceded to the United States the area where the Creek
and other tribes would be settled after their removal from southeastern United States. Following
the ratification of the Treaty of Washington of 1826, the Creek began their migration from
Georgia and Alabama to Indian Territory, locating between the Arkansas and Canadian rivers.
Before the Civil War (1861-65), the Creek raised cattle, cotton, and subsistence crops with
African American slave labor.
During the Civil War a site called the Big Pond (located approximately ten miles southeast of
present Depew) served as a camp site for Opothleyahola’s followers. Nuttall had mentioned this
area in his book A Journal of Travels Into the Arkansas Territory, During the Year 1819. During
the war a trading post known as Sell’s Store provided a temporary headquarters for Confederate
Col. Douglas H. Cooper. Because the military and civilians had decimated the crops and
livestock, the Creek worked to rebuild their homes and livelihood following the war. For
economic reasons, they leased grazing land to Texas cattlemen. Located near Bristow, the Jesse
Allen ranch was representative of a middle-sized ranch. Allen, a Ute, started his ranch in the late
1860s. As his prosperity increased, he made additions to his two-room log cabin circa 1904 and
1911. He tended his own herd as well as cattle owned by Texans.
At 1907 statehood Creek County had 18,365 residents, and Sapulpa was designated as the county
seat. On August 12, 1908, an election was held to permanently locate the government offices. A
bitter struggle ensued between Bristow and Sapulpa until August 1, 1913, when the Oklahoma
Supreme Court ruled in favor of Sapulpa. The present courthouse was completed in 1914 and is
listed in the National Register of Historic Places (NR 85000679).
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Creek County's economy has been primarily based on agriculture, livestock raising, and the oil
and gas industry. The principal crops have included cotton, wheat, corn, and oats. In 1907,
23,419 acres produced 9,833 bales of cotton. In 1912, 22,500 bales were ginned, compared to
18,010 in 1928-29. Cotton production continued to decline, and by 1963 only 450 acres were
planted in cotton. In 1907, 37,631 acres yielded 484,978 bushels of corn, compared to 1,500
acres producing 19,300 bushels in 1963. However, the number of acres planted in wheat
increased from 275 in 1907 to 1,500 in 1963. By 2001 5,500 acres of wheat returned 57,000
bushels. In 1930 Creek County had 3,555 farms, consisting of 364,323 acres. By the turn of the
twenty-first century Creek County had 1,475 farms, comprised of 351,400 acres. With the
development of the Glenn Pool Field after 1905, the boom towns of Mounds and Kiefer sprang
into existence. Other oil-boom towns such as Oilton, Drumright, and Shamrock developed after
the 1912 opening of the Cushing-Drumright Field. With prosperity in the area, Syrian-Lebanese
entrepreneurs settled in Drumright and Oilton and established dry goods and grocery stores.
In addition to agricultural and petroleum commerce, manufacturing has also added to the
county's economy. Local natural resources such as clay led to the establishment of brick and tile
plants as well as Frankoma Pottery. The availability of glass sand and affordable gas for fuel
near Sapulpa brought about the formation of glass factories. By 1918 the Bartlett-Collins Glass
Manufacturing Company, the Liberty Glass Company, the Schram Glass Company, and the
Sunflower Glass Company were in operation. Through the years mattress factories have operated
in Oilton and Bristow. Other manufacturing firms located in Bristow included the Glassmarc
Corporation (manufacturer of fiberglass boats and other items), Artemis Incorporated
(manufacturer of women's garments), and the U.S. Carpet Company plant.
One of the earliest educational facilities in present Creek County was Euchee Boarding School,
built in 1894 near Sapulpa, for American Indian children. In 1918 C. L. Garber served as its
superintendent. In 1909 Mounds was selected by county voters as the location for the Creek
County High School, which continued in operation until 1913. As a result of the Junior College
Movement, Sapulpa, Bristow, and Drumright supported two-year institutions from the 1920s to
the 1940s. The Central Technology Center in Drumright opened in 1970.
American Indians and early explorers used the waterways and trails. In 1835 Capt. J. L. Dawson
developed a road known as Dawson Road that followed an Osage hunting trail. In 1886 the
Atlantic and Pacific Railroad (later the St. Louis and San Francisco Railway) built a line from
Red Fork to Sapulpa. Twelve years later the St. Louis and Oklahoma City Railroad connected
Sapulpa with Oklahoma City, and the towns of Bristow, Depew, and Kellyville sprang up along
the line. In the early twentieth century other railroads linked the oil-boom towns of Drumright,
Kiefer, Mounds, Shamrock, Slick, and Oilton to outside markets. The Tulsa-Sapulpa Union
Railway, an interurban, continued in operation until 1960. An interurban connected Mounds with
Tulsa. At the turn of the twenty-first century, motorists used Interstate 44, Historic Route 66,
Alternate U.S. Highway 75, and various state highways.
Creek County had a population of 26,223 in 1910. Due to the oil boom, the numbers jumped to
62,480 in 1920 and increased slightly to 64,115 in 1930. During the next three decades the
population declined from 55,503 in 1940 to 40,495 in 1960. The census reported 45,532
inhabitants in 1970, 59,016 in 1980, and 60,915 in 1990. At the turn of the twenty-first century,
Creek County had a population of 67,367, comprised of 81.9 percent white, 8.5 percent
American Indian, 2.9 percent African American, and 2.1 percent Hispanic. In 2000 Bristow,
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Depew, Drumright, Kellyville, Kiefer, Lawrence Creek, Mannford, Mounds, Oilton, Sapulpa,
Shamrock, and Slick remained incorporated.
Creek County has offered a number of cultural amenities. Keystone and Heyburn lakes have
provided recreational opportunities. Visitors and citizens have participated in a variety of
festivals, such as the St. Patrick's Day parade in Shamrock, the Striped Bass Festival at Lake
Keystone near Mannford, and Oil Patch Days in Drumright. A number of locales have been
listed in the National Register of Historic Places. Most were located in Bristow, Drumright, and
Sapulpa. The Bristow Presbyterian Church (NR 79001992) was one of four National Register
sites in Bristow. Drumright had nine sites. In addition to the county court house and the
Downtown Historic District, Sapulpa had the Berryhill Building (NR 99001423), the John Frank
House (NR 02000221), the McClung House (NR 80003262), and Bridge Number 18 at Rock
Creek (NR 95000031).

Demographic and Socioeconomic Conditions and Impact
The U.S. Bureau of Census provides summary data related to the demographic profile of the
residents of each county. The Bureau of Census conducted a nationwide data collection during
2010, but those data had not been reported at the time of the preparation of this RMP. As a result,
the best estimates of census data are provided through the American Community Survey (ACS)
of the Census Bureau. This summary produces population, demographic, and housing unit
estimates for the nation, states, counties, cities and towns.
The following tables provide this summary based upon data retrieved during the summer 2010
from http://factfinder2.census.gov.
Table 2.1 – Population of Surrounding Counties
County

2000

2010

Creek County

66,000

69,967

Osage County

42,300

47,472

Tulsa County

536,700

603,403

Based upon the population figures in Table 2.1, it is apparent that the population of the threecounty area has increased in the first decade of the 21st century. The general pattern over this
period has been migration into metropolitan areas and away from rural areas. As a result, the
Tulsa metropolitan area has grown in population, with spillover into the surrounding region. The
total population reported in Table 2.1 shows some variance from numbers used in the following
discussion. This is due to incomplete analysis of the population by the U.S. Census Bureau at the
time of preparation of the RMP.
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Table 2.2 – Demographic Characteristics of the Population
Factor

Detail on factor

Creek
County

Sex and Age

Male

33,857

23,052

285,886

Female

35,132

22,271

298,210

39.2

39.8

35.9

Under 18 years of age

18,524

10,199

153,487

18 years of age and over

50,465

35,124

430,609

65 years of age and over

10,245

6,086

70,229

White

63,064

30,089

433,797

Black or African American

1,585

4,866

63,001

American Indian/Alaskan
Native

4,258

6,000

23,492

Asian

117

193

11,436

Native Hawaiian/Pacific
Islander

135

7

625

Other

663

258

19,639

Two or more races

5,925

3,910

55,238

Of any race

1,762

1,173

55,238

Median age (years)

Race

Hispanic/Latino

Osage
County

Tulsa
County

The population characteristics detailed in Table 2.2 indicate that Creek County, Osage County,
and Tulsa County show similar composition to that shown across the state of Oklahoma. The
population in these counties is at or slightly above the median age for the state and the nation.
The median age for the United States is 36.7 years, showing Creek and Osage counties to be
older than the national norm.
Osage County also shows a higher percentage of non-white residents than is found in Creek
County or Tulsa County with 66.4% of the population identified as white; by contrast, the
national average is 74.3% of the population classified as white. Similarly, Tulsa County presents
a population mix that matches the national average for the majority white population, while also
showing a higher percentage (4.0%) American Indian and Alaska Native population than is true
nationally (0.8%). Creek County, at 6.2% American Indian, and Osage County, at 13.2%
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American Indian, are well above the national average in this classification. By contrast, all three
counties are below the national average (15.1%) for Hispanic or Latino residents of any race.
Tulsa County reported the highest percentage (9.5%) of Hispanic residents among the three
counties.
Table 2.3 – Household Characteristics of the Population
Household Related Factor

Creek
County

Osage
County

Tulsa
County

Number of households

26,439

17,325

236,305

Population in households

68,321

43,694

571,341

Households with a child or children under 18

8,979

6,149

78,077

Households with person 65 years and over

6,974

4,497

49,617

26,439

20,081

236,305

3,146

2,756

25,941

Owner occupied housing units

19,889

13,646

148,052

Renter occupied housing units

6,550

3,679

88,253

Occupied housing units
Vacant housing units

The general household characteristics represented in three counties are similar to those across
Oklahoma. Households tended to be slightly smaller than the average for the United States (2.61
persons) as did family sizes (3.2 persons for the national average). Creek and Osage counties
reported households with persons 65 years and older in a slightly higher percentage of
households than was true in Tulsa County (12% of households) or nationally (12.6% of
households). Creek and Osage counties also show a higher percentage of owner-occupied
housing than is true in Tulsa County or in the nation. Osage County, with 13.7% vacant housing
units, exceeded the national average of 12% and that of Creek and Tulsa counties, indicating an
excess of available housing units for the population. In each county, a small percentage of the
population resides in housing other than individual households; this would include group homes
and other congregate settings.
The national median household income in 2008 inflation-adjusted dollars was $63,211. All of the
counties in this report are significantly below that national figure, although they are above the
median household income for the state of Oklahoma. Creek and Tulsa counties also exceed the
national averages for families below the poverty level (9.6% of families) and individuals below
the poverty level (13.2%). Osage County reported numbers at or slightly above the national
averages in both categories. It can be concluded that households in these three counties are
economically limited when compared with the population across the United States, but
comparable to their fellow citizens in Oklahoma.
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Table 2.4 – Financial Characteristics of the Population
Characteristic or Factor

Creek
County

Osage
County

Tulsa
County

Median household income

51,199

41,082

45,754

Households below poverty level

12.8%

9.8%

11.1%

Individuals below poverty level

16.5%

11.8%

14.8%

Financial characteristics in a population tend to be highly correlated with educational levels
within the population. Table 2.5 reports the level of education attained by persons above the age
of 25 in the three-county area. For comparison purposes, approximately 80.6% of Oklahomans
have completed a high school diploma or equivalency as contrasted with 73.9% of the population
in Creek County, 86.0% in Osage County, and 87.5% in Tulsa County. In addition,
approximately 20% of all Oklahomans have completed a baccalaureate degree or higher as
compared with 15.4% of the eligible population in this three-county area.
Table 2.5 – Education Characteristics of the Population
Educational Attainment (25 years old and above)

Creek
County

Osage
County

Tulsa
County

Less than 9th grade

2,381

1,109

16,537

9th to 12th grade, no diploma

5,845

3,147

30,335

18,449

11,942

104,786

Some college, no degree

9,377

6,490

87,364

Associate degree

3,865

2,711

29,388

Bachelor’s degree

4,692

3,610

74,539

Graduate or professional degree

1,607

1,736

34,847

High school diploma or equivalency

Another demographic factor that is highly correlated with financial characteristics and
educational characteristics is employment. The employment figures for the three-county area are
reported in Table 2.6. As of 2008, the American Community Survey estimate showed
unemployment at approximately 3.5% for the three-county area, ranging from 3.7% in Creek
County to 3.0% in Osage County. Figures for 2010 were not available, although the recession of
the past couple of years has likely had adverse impacts upon the employment numbers for each
of these counties, as it has across Oklahoma and the nation. Data from various chamber of
commerce sites and the Oklahoma Department of Labor showed unemployment in 2010 to be
approximately 9.2% in Creek and Osage counties, and slightly lower in Tulsa County.
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Table 2.6 – Employment Characteristics of the Population
Characteristic or Factor

Creek
County

Osage
County

Tulsa
County

Population in the labor force (16 years and over)

33,371

21,570

302,302

Employed

31,314

20,453

287,436

Private wage and salary workers

25,104

14,506

241,256

Government workers

4,307

4,087

27,301

Self-employed (non-incorporated business)

1,809

1,786

18,165

94

74

714

Unpaid family workers

Another demographic factor that assists in understanding the local population is related to
persons with disabilities. The 2000 census reported that among those persons in Creek and Osage
counties over the age of five, 19.3% of the population is limited in some manner by a disability.
This percentage increases in the population from ages 21 to 64 years to 23.8% of residents in the
counties. Among those persons aged 65 years or more, 56.8% of residents have one or more
disabilities. Tulsa County reports numbers slightly lower than those in Creek and Osage
counties. However, in all three counties the numbers are above the national average of 19.3% of
those five years of age and older with one or more disabling conditions and 41.9% of those 65
and older. The Oklahoma statewide average among persons five years of age and older indicates
22% of the population with one or more disabling conditions.
Interestingly, disabilities in the population occur at a higher percentage among males for persons
five years of age and older than other groups. However, above the age of 65 years, the
percentage of disabilities among females surpasses that among males. This pattern is reflected in
recreation behaviors among the younger population and impacts recreation activity throughout
the population.

Competing and Complementary Recreational Opportunities
Determining competing and complementary recreation opportunities comparable to Keystone
Ancient Forest is difficult for several reasons. First, the major recreational activity supported by
Keystone Ancient Forest is hiking and nature study. Second, the intent of management related to
Keystone Ancient Forest has been preservation and education, rather than recreation. As such,
the recreation activity supported by Keystone Ancient Forest must be compatible with the
broader purposes of preservation and education. Access to KAFP is limited: all visitors must be
accompanied or receive approval to enter the property.
As a representative property in the cross timbers ecosystem, Keystone Ancient Forest is similar
to several other nature preserves presently managed by the Oklahoma Nature Conservancy.
These properties are privately owned and not typically available to the public for recreation or
education.
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Other public properties that include preservation (or more frequently, conservation) and
education as purposes for management include Mohawk Park in the City of Tulsa, with the
Oxley Nature Center, and Redbud Valley, also managed by the Tulsa Department of Parks and
Recreation. These properties offer hiking and walking experiences in environments designed to
conserve the natural resources and provide educational opportunities for visitors.

Park History
The Keystone Ancient Forest Preserve (KAFP) is located in the southwestern corner of Osage
County, OK with a relatively small area of the Preserve lying in Tulsa County. The property
abuts the Arkansas River, where it joins with the Cimarron River. The Arkansas River has been
dammed to create Keystone Lake, which is just south of the KAFP. Osage County has a long
history with modern era inhabitants including the Cherokee and Osage Indian Tribes, among
others.
According to Jenks (2003), Osage tribal members are originally from the plains including the
states of Kansas, Arkansas, Missouri, Iowa and the Dakotas (which are named for sub-tribes of
the Osage). By the time Europeans began to move into the central plains, the Osage were living
on lands between the Missouri and Arkansas rivers north and south, and to the Mississippi on the
east. Many Osage moved into Oklahoma in the early 19th century to engage in fur trading with
French traders in the Three Forks area near Muskogee.
In the treaties forced by the federal government in 1818 and 1825, the Osage were compelled to
sell their Indian Territory holdings to the government for land in southern Kansas. Eventually,
however, the government found reasons to ignore the treaties and displaced the Osage people out
of Kansas. In response, the Osage tribe bought nearly 1.5 million acres in the eastern end of the
Cherokee Outlet from the Cherokee. That land is the present-day Osage Nation, or Osage
County. Most of the Osage moved to this area in 1871 and 1872 during the time of forced
resettlement for Indian peoples. At statehood in 1907, the Osage Reservation became Osage
County, the largest county in Oklahoma (and larger than the state of Rhode Island).
Osage County (mostly in areas north of the KAFP) was rich in oil for many years, and traces of it
long had been noted in the area, including slicks on creeks, oil seeps, and tar springs. The Osage
tribe’s first oil deal was with the Indian Territory Illuminating Oil Co. (ITIO), which was given
rights to all drilling in the Osage Nation for 10 years beginning in 1896 (Jenks, 2003). The first
commercial oil producer, and generated more than 100,000 barrels of oil. The ITIO, which had
financing problems and was under pressure to find oil on Osage lands, eventually subleased
drilling sites and the pace of exploration accelerated. In 1906, the western part of the Osage
Nation was open to competition for oil drilling, with the ITIO retaining rights in the east. The
entire county was opened for bidding after 1916.
In 1920 north of the KAFP, the North Burbank Oil Field was discovered by the Marland
Company. The Burbank field covered 39 square miles and has produced more than 300 million
barrels of oil. Peak production was in 1923 and 1924. Although the collective fields with
Burbank in their names were Osage County’s largest concentration of oil riches, more oil was
produced in the county outside the Burbank than in it. The numerous oilfields of the Osage have
produced some 1.3 billion barrels of oil since the early 1900s, along with 165 billion cubic feet
of natural gas (Jones, 2003).
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South of the oil fields, the KAFP is located in a steep and rocky area unsuitable for oil drilling
and permanent human habitation. Thus, the area has remained largely undisturbed for thousands
of years and is a prime example of ancient forests known as the Cross Timbers (Therrell &
Stahle, 2002). Because these original pre-settlement forests did not provide valuable timber,
farming, or grazing lands, the areas have not been substantially disturbed by people.
Dendrochronological analyses of core samples from thousands of living trees in various Cross
Timber forests demonstrate that post oak trees in the 200- to 400-year age class dominate these
ancient woodlands. In addition to the dominant post oak, several other tree species reach similar
old age status in the Cross Timbers, including the 300- to 500-year old eastern red cedar
(Juniperus virginiana) which can often be found wherever the ancient oak forests are broken by
rocky blufflines, glades, or barrens.
In addition to the ages of the living trees, the undisturbed Cross Timbers exhibit the classic stand
architecture of ancient forests. This includes the heavy, twisted, and weathered canopies of old
post oak, and the variety of age classes that populate these forests. Sapling, juvenile, mature, and
ancient trees, standing-dead snags, and fallen logs in various stages of decomposition are all
evident in undisturbed Cross Timbers, and are typical of ancient forests in general (Therrell &
Stahle, 2002). Perhaps the most reliable attribute associated with great age in trees is a
pronounced longitudinal twist to the stem, which is also evident as spiral grain in the wood of
ancient trees. Other attributes include crown dieback (also referred to as a spike top, stag top, or
dead top); a reduced canopy often restricted to a few heavy, craggy limbs; branch stubs and other
bark-covered knobs on the stem; hollow voids or heart rot; partial exposure of massive roots and
root collar; leaning stems; heavy lichen and moss growth on stems; thin and patchy bark; strip
bark in conifers; wind-sculpted bark or exposed wood; flat-topped crowns; fire or lightning
scars; and size – not absolute size, but size relative to other trees of the same species growing on
similar sites (Stahle, 1996-1997).
Scientists believe that the Cross Timbers may be the least disturbed forest ecosystem that
survives in the eastern United States. Some believe that the post oak-blackjack oak forests of the
Cross Timbers have remained largely unchanged for over 6,000 years (Jones, 2003). The ancient
Cross Timbers survive primarily on the steepest and roughest terrain where soil is relatively
infertile and rainfall minimal (Therrell & Stahle, 2002; 1998). In the mid 1990s Stahle, Therrell,
Cleaveland, and Roe engaged in a field study of ancient forests in Oklahoma, including the
present-day KAFP. Prior to designation as a Forest Preserve, the area under study included
approximately 4 square miles, with 2.7 square miles of largely undisturbed forest, savanna, and
glade vegetation. The three principal landowners of this tract were the U.S Army Corps of
Engineers (USACE; which manages the buffer zone of lands surrounding Keystone Reservoir),
the Tulsa Audubon Society (TAS; which owns a nearby 108 acre bald eagle preserve), and Mr.
Irvin Frank of Tulsa, Oklahoma, who owned over 1000 acres in the heart of the area (Jones,
2003; Stahle, Therrell, Cleaveland, and Roe, 1996; Therrell & Stahle, 1998).
Based on the field research, Stahle began a campaign to preserve the ancient forest. He wrote to
local politicians requested their assistance in such an effort. Because of his work and
perseverance, in the late 1990s several agencies became involved in the process to protect one of
the few examples remaining of an ancient forest. The USACE, TAS, Nature Conservancy, the
Osage Tribe, Mr. Irvin Frank, the Oklahoma Tourism and Recreation Department (OTRD) and
many local and state political leaders began the process of establishing a preserve. Property was
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purchased, land designated, and the Keystone Ancient Forest Preserve was so designated in
2007.
Gamallo (2007) provided a brief description of the process to protect the forest. The Oklahoma
Tourism and Recreation Department (OTRD) helped to develop the Preserve by providing a
$200,000 grant in 2006. The state also bought most of the acreage from Irvin Frank for $1.2
million and then gave the land to Sand Springs to manage the Preserve. Frank put up $40,000 to
pay for a paved access road and a parking lot at the Preserve, and Osage County road crews
provided the labor. Officials noted that the designation of the Preserve was a cooperative effort
involving not just Osage County, but also the Osage American Indian tribe, the Army Corps of
Engineers, the state transportation and tourism departments, the Nature Conservancy, and state
and local leaders. Based on the information and interest of Stahle, former City Councilor Sam
Childers became one of the driving forces behind the project. In addition, Childers owned some
land near the Preserve, which he sold to the state.
As an area of research, the KAFP falls within the Southern Great Plains archeological province.
A series of cultural resource investigations and consultations were undertaken in 2002 as part of
USACE compliance with Section 106 of the National Historic Preservation Act. No significant
cultural resources were identified within the area during these investigations (OK Archeological
Society, nd.).
The property that would eventually become Keystone Ancient Forest Preserve (KAFP) was
acquired and held in private ownership by the Frank family through the end of the 20th century.
During 2000, discussions between the Oklahoma chapter of The Nature Conservancy, the
Audubon Society, and the City of Sand Springs led to application for a grant exceeding $1
million to acquire the 1,300 acres from the Frank family. Additional properties adjoining this
plot were owned by the Audubon Society, the federal government through the U.S. Army Corps
of Engineers, and several private landowners. The State of Oklahoma participated in these
discussions and eventually became a partner in preservation of the forest.
By 2002, the Keystone Ancient Forest Preserve was legally established, owned by the City of
Sand Springs (Oklahoma) and managed through the Department of Parks and Recreation. During
the first decade of the 21st century, the Oklahoma Tourism and Recreation Department provided
grant funds of $160,000 to develop four miles of primitive hiking trails with appropriate signage.
In August 2005, the City of Sand Springs negotiated an access easement on the east side of the
Preserve from H.S. and Nancy E. Childers. This easement provided a 60’ by 640’ route linking
the main body of the KAFP with Prue Road to the east of the property.

Physical Setting
As has been stated, Keystone Ancient Forest Preserve is located on the western edge of the Cross
Timbers ecoregion in Oklahoma, along the eastern shore of Keystone Lake. As stated in the State
Forest Resource Assessment (Forestry Services Division, 2010), the Cross Timbers ecoregion
was once part of the Gulf coastal Plains. This ecoregion is characterized by a generally flat
topography with rolling hills. These hills provide a setting for a vegetation mix of woodlands,
prairies, and savannah. As a transition zone between the pine forests to the east and the prairies
to the west, the Cross Timbers is known for its large, scrubby forest dominated by post oak,
blackjack oak, and tall grass prairie.
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According to the Forestry Services Division of the Oklahoma Department of Agriculture, Food,
and Forestry, hickories are often mixed into the Cross Timbers, but are more common on the
eastern range of the ecoregion. Riparian areas along streams and rivers support other deciduous
species including American elm, hackberry, and pecan. Eastern red cedar and Ashe juniper are
the dominant evergreen species, perceived as encroaching into the forests. Lack of fire and a
decrease in agricultural land use have been identified as factors leading to the invasive growth of
red cedar and Ashe juniper.
This mixed forest is dominated by an overstory of post oak, blackjack oak, and black hickory.
The understory is likely to include little bluestem, big bluestem, and other species. Mixed into
the forest are the junipers and cedars. Most of the vegetation in the Cross Timbers ecoregion is of
little commercial value due to the terrain and size of the trees. However, as shown in Figure 2.6,
there are a few commercial producers relying upon this ecoregion.
Keystone Ancient
Forest Preserve

Figure 2.6 – Cross Timbers ecoregion in Oklahoma
Source: Forestry Services Division, State Forest Resource Assessment
There are several references to varying sources of naming this area as the Cross Timbers. These
theories of origins of name range from (1) the need to cross this forested environment before
reaching the open prairies to the west, (2) the transitional nature of this area as a “cross” between
the forests to the east and the prairies to the west, to (3) settlers who found the thick forests to be
impassable due to the “cross timbers.”
The earliest accounts of exploration of this area include the writings of Washington Irving in
1835 with his account of A Tour on the Prairies. Irving’s accounts of his 1832 expedition
include details of crossing the Arkansas River at or very near the property that is now Keystone
Ancient Forest Preserve. He described (Irving, 1956) this area as “rough country of rolling hills,
covered with scattered tracts of post oak and blackjack oak; with some intervening valleys.” The
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difficulties encountered by Irving in traveling with a military column through this area are
evident in statements such as crossing this area was “like struggling through forests of cast iron”
and “vexations of flesh and spirit” caused by the tangled growth. Although Irving was traveling
during the fall, he recognized the beauty of the area and wrote, “the whole tract may present a
pleasant aspect in the fresh time of the year, when the ground is covered with herbage: when the
trees are in their green leaf, and the glens are enlivened by running streams.”
Since the Cross Timbers have little commercial value, there are numerous forest tracts said to
include “virgin forests” remaining in Oklahoma. Stahle (2002) asserted that the general public is
unaware of the nature of the Cross Timbers forest because it does not fit the stereotype of ancient
forests. However, these drought stressed forests with slow growing, low stature trees include
200- to 400-year old post oaks mixed with 500-year old red cedars. That is certainly true of the
Keystone Ancient Forest Preserve.

Figure 2.7 – Remnants of ancient Cross Timbers forests in Oklahoma
Source: Forestry Services Division, State Forest Resource Assessment
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Figure 2.8 – Red cedar and oak in the KAFP

Natural Resources in the Preserve
Climate and Air Quality
By studying the post oak trees of the Cross Timbers found within the KAFP, regional and largescale weather and climate extremes spanning the past 350 to 500 years were ascertained (Stahle,
Therrell, Bayard, & Cleaveland, 2000). Stahle et al. developed a network of post oak
chronologies from living trees and historic building timbers along the eastern margin of the
southern Great Plains. These studies provide an accurate history of past inconsistencies in soil
moisture, including several prolonged dry periods comparable to the 1930s Dust Bowl and 1950s
drought.
Stahle et al. (2000) found that the KAFP provides one of the longest post oak chronologies,
which is highly correlated with growing season precipitation (March through June), and
documents several decade-long climate extremes. The period from 1813 to 1850 in northcentral
Oklahoma was the wettest episode in the past 350 years (above average tree growth was
recorded for 32 out of 37 years). This coincides with a wet era across the central Great Plains
region that one individual referred to as “the monsoon.” The prolonged wetness of this monsoon
era over northcentral Oklahoma culminated in 1826, which was the highest single year of post
oak growth between 1650 and 1995. In general, the Cross Timbers form the arid western fringe
of the eastern deciduous forest, and the trees of this formation are stunted in part by limited soil
moisture.
Osage County is part of the Cross Timbers and the Tallgrass Prairie ecotones. The Tallgrass
Prairie is characterized by hills of limestone and shale while the Cross Timbers is a transition
from the prairies to the mountains of southeast Oklahoma. According to the Oklahoma
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Climatological Survey (2010), average annual precipitation ranges from about 36 inches in
western and northeast Osage County to 45 inches in the east. On average, May and September
are the wettest months, but much of the spring through fall also receives rainfall. Nearly every
winter experiences at least one inch of snow, with one year in two receiving ten or more inches.
Over the course of a year, temperatures average near 59 degrees, with a slight increase from
north to south. Temperatures range from an average daytime high of 93 degrees in July and
August to an average low of 23 degrees in January. Osage County averages a growing season of
195 days, but plants that can withstand short periods of colder temperatures may have an
additional two to five weeks.
Winds from the south are dominant, averaging just over nine miles-per-hour. Relative humidity,
on average, ranges from 40% to 94% during the day. During the year, humidity is highest in June
and lowest in March. Winter months tend to be cloudier than summer months. The percentage of
possible sunshine ranges from an average of about 55% in winter to nearly 80% in summer.
Thunderstorms occur on about 50 days each year, predominantly in the spring and summer.
During the period 1950 - 2003, Osage County recorded 66 tornadoes. The most recent significant
tornado (F2 intensity or greater) occurred on May 8, 2003. There were no injuries. On June 8,
1974 the deadliest tornado to strike Osage County passed near Skiatook. This F4 tornado killed
14 and injured 150. Typically, there are about 6 events each year of hail exceeding one inch in
diameter (Oklahoma Climatological Survey, 2010).

Topography
As mentioned, the Keystone Ancient Forest Preserve is located on the highest and most rugged
uplands immediately above the confluence of the Arkansas and Cimarron Rivers (Stahle, 1996).
This confluence is considered one of the most significant physiographic features in eastern
Oklahoma; the rivers have been impounded to create Keystone Reservoir. Due to the proximity
of the Arkansas River and the heavily scored terrain, extensive exposures of bedrock, with many
blufflines, large boulders, and rocky ravines are evident. Massive rock exposures are uncommon
in the rolling plains of central Oklahoma, and these ravines reveal part of the geological history
of the region. The sandstone boulders and blufflines are colored with mineral stains and thick,
untrammeled layers of mosses and lichens (Stahle et al., 2000).

Geology
Osage County and the KAFP are situated in the Cherokee Platform Province. According to
Charpentier (2010) the Cherokee Platform Province extends from southeastern Kansas and part
of southwestern Missouri to northeastern Oklahoma. The province is 235 miles long
(north‐south) by 210 miles wide (east‐west) and encompasses an area of 26,500 square miles. Oil
and gas exploration has occurred in this area for the past 100 years. The thickest coal seams in
the Cherokee Platform are part of the Middle Pennsylvanian (Desmoinesian) Cherokee Group,
which varies in thickness from 300 to 500 feet. The Cherokee Group consists mostly of black
shales, with lesser amounts of limestone, sandstone, and coal. The main coalbeds in the basin, in
ascending order, are Riverton, Rowe, Weir-Pittsburg, Mineral, Fleming, Croweburg, Bevier, and
Mulky. The Riverton, Weir-Pittsburg, Bevier, and Mulky are the thickest, and the Weir-Pittsburg
seam can be as much as 5 feet thick. Net thickness of the coals in the Cherokee Group is greater
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than 15 feet. The underlying bedrock aquifer is in the Vamoosa Formation and Ada Group
(Johnson, 1998).

Figure 2.9 – Geology of Oklahoma
Source: Charpentier, 2010

According to Suneson (2000), escarpments that occur in this area are east-facing and all the
rocks are Pennsylvanian (323-290 million years old) or Permian (290-245 million years old);
they consist of sandstone, limestone, and shale. The escarpments are considered part of the
Eastern Sandstone Cuesta Plains, which are rugged and typically covered with oak trees. A
cuesta is a hill or ridge with a gentle slope on one side and a steep slope on the other side. Folds
and pockets are found in the underlying structures, which makes a suitable ‘habitat’ for oil and
gas. Fossils of ancient marine animals are found in the various geological strata.

Soils
Soils that have profiles that are almost alike make up a soil series. Except for differences in
texture of the surface layer, all the soils of a series have major horizons that are similar in
composition, thickness, and arrangement.
Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity, degree of
erosion, and other characteristics that affect their use. On the basis of such differences, a soil
series is divided into soil phases. Most of the areas shown on the detailed soil maps are phases of
soil series. The name of a soil phase commonly indicates a feature that affects use or
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.
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Figure 2.10 – Soils of Keystone Ancient Forest
Previous page: Soils map
Above: Legend for the soils map
Source: NRCS

43

Some map units are made up of two or more major soils or miscellaneous areas. These map units
are complexes, associations, or undifferentiated groups.
A complex consists of two or more soils or miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown separately on the maps. The pattern and proportion of
the soils or miscellaneous areas are somewhat similar in all areas. Alpha-Beta complex, 0 to 6
percent slopes, is an example.
An association is made up of two or more geographically associated soils or miscellaneous areas
that are shown as one unit on the maps. Because of present or anticipated uses of the map units in
the survey area, it was not considered practical or necessary to map the soils or miscellaneous
areas separately. The pattern and relative proportion of the soils or miscellaneous areas are
somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.
An undifferentiated group is made up of two or more soils or miscellaneous areas that could be
mapped individually but are mapped as one unit because similar interpretations can be made for
use and management. The pattern and proportion of the soils or miscellaneous areas in a mapped
area are not uniform. An area can be made up of only one of the major soils or miscellaneous
areas, or it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an
example.
Some surveys include miscellaneous areas. Such areas have little or no soil material and support
little or no vegetation. Rock outcrop is an example of a miscellaneous area (NRCS, 2010).
Material about soils in the study area provides background information about suitability for
recreational development. Approximately one quarter of the Keystone Ancient Forest Preserve in
Osage County includes the Niotaze-Bigheart-Rock outcrop complex, 15% to 25% slopes, which
is steep and extremely stony. Another 16% of the KAFP area supports the Niotaze-BigheartRock outcrop complex, 25% to 45% slopes, which is very steep and rubbly. Other major soil
types in the Ancient Forest include Dougherty loamy fine sand, 3 to 8 percent slopes; Eufaula
loamy fine sand, 3 to 15 percent slopes; and Bigheart-Niotaze-Rock outcrop complex, 1% to 8%
slopes. As can be seen, the KAFP consists of a mix of steep, rocky areas and sandy, rolling hills.
Soil Suitability for Recreational Development
The National Resources Conservation Service (NRCS) collects and reports soil data, which is
then made available online. Based on the data, reports that are specific to unique locations may
be generated. An ecological site assessment is conducted as part of this analysis. For this RMP, a
soil suitability report was generated for the Ancient Forest, which is located primarily in Osage
County. Thus, the following section provides information related to soil suitability for various
types of recreational development in the county and preserve.
Ecological Site Assessment
Individual soil map unit components can be correlated to a particular ecological site. The
Ecological Site Assessment section includes ecological site descriptions, plant growth curves,
state and transition models, and selected National Plants database information.
An “ecological site” is the product of all the environmental factors responsible for its
development. It has characteristic soils that have developed over time; a characteristic hydrology,
particularly infiltration and runoff, which has developed over time; and a characteristic plant
community (kind and amount of vegetation). The vegetation, soils, and hydrology are all
44

interrelated. Each is influenced by the others and influences the development of the others. For
example, the hydrology of the site is influenced by development of the soil and plant community.
The plant community on an ecological site is typified by an association of species that differs
from that of other ecological sites in the kind and/or proportion of species or in total production.
For most areas of consideration, the NRCS (2010) rates suitability indicating the extent to which
the soils are limited based on all of the soil features that affect development. “Not limited”
indicates that the soil has features that are very favorable for the specified use. Good
performance and very low maintenance can be expected. “Somewhat limited” indicates that the
soil has features that are moderately favorable for the specified use. The limitations can be
overcome or minimized by special planning, design, or installation. Fair performance and
moderate maintenance can be expected. “Very limited” indicates that the soil has one or more
features that are unfavorable for the specified use. The limitations generally cannot be overcome
without major soil reclamation, special design, or expensive installation procedures. Poor
performance and high maintenance can be expected.
Because properties adjacent to the lake are susceptible to erosion, the NRCS (2010) also
provided ratings related to the hazard of soil loss from roads without a sealed surface and trails
(erosion hazard). The ratings are based on soil erosion factor K, slope, and content of rock
fragments. The hazard is described as “slight,” “moderate,” or “severe.” A rating of “slight”
indicates that little or no erosion is likely; “moderate” indicates that some erosion is likely, that
the roads or trails may require occasional maintenance, and that simple erosion-control measures
are needed; and “severe” indicates that significant erosion is expected, that the roads or trails
require frequent maintenance, and that costly erosion-control measures are needed.
Camp Areas, Picnic Areas, and Playgrounds
Camp areas are tracts of land used intensively as sites for tents, trailers, campers, and the
accompanying activities of outdoor living. Camp areas require site preparation, such as shaping
and leveling the tent and parking areas, stabilizing roads and intensively used areas, and
installing sanitary facilities and utility lines. Camp areas are subject to heavy foot traffic and
some vehicular traffic. The ratings are based on the soil properties that affect the ease of
developing camp areas and the performance of the areas after development. Slope, stoniness, and
depth to bedrock or a cemented pan are the main concerns affecting the development of camp
areas.
The soil properties that affect the performance of the areas after development are those that
influence trafficability and promote the growth of vegetation, especially in heavily used areas.
For good trafficability, the surface of camp areas should absorb rainfall readily, remain firm
under heavy foot traffic, and not be dusty when dry. The soil properties that influence
trafficability are texture of the surface layer, depth to a water table, ponding, flooding, saturated
hydraulic conductivity (Ksat), and large stones. The soil properties that affect the growth of
plants are depth to bedrock or a cemented pan, saturated hydraulic conductivity (Ksat), and toxic
substances in the soil.
Picnic areas are natural or landscaped tracts used primarily for preparing meals and eating
outdoors. These areas are subject to heavy foot traffic. Most vehicular traffic is confined to
access roads and parking areas. The ratings are based on the soil properties that affect the ease of
developing picnic areas and that influence trafficability and the growth of vegetation after
development. Slope and stoniness are the main concerns affecting the development of picnic
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areas. For good trafficability, the surface of picnic areas should absorb rainfall readily, remain
firm under heavy foot traffic, and not be dusty when dry. The soil properties that influence
trafficability are texture of the surface layer, depth to a water table, ponding, flooding, saturated
hydraulic conductivity (Ksat), and large stones. The soil properties that affect the growth of
plants are depth to bedrock or a cemented pan, saturated hydraulic conductivity (Ksat), and toxic
substances in the soil.
Playgrounds/play groups are areas used intensively for sports and games, such as baseball,
football, and similar activities. Playgrounds require soils that are nearly level, are free of stones,
and can withstand intensive foot traffic. The NRCS ratings are based on the soil properties that
affect the ease of developing playgrounds and that influence trafficability and the growth of
vegetation after development. Slope and stoniness are the main concerns affecting the
development of playgrounds. For good trafficability, the surface of the playgrounds should
absorb rainfall readily, remain firm under heavy foot traffic, and not be dusty when dry. The soil
properties that influence trafficability are texture of the surface layer, depth to a water table,
ponding, flooding, saturated hydraulic conductivity (Ksat), and large stones. The soil properties
that affect the growth of plants are depth to bedrock or a cemented pan, saturated hydraulic
conductivity (Ksat), and toxic substances in the soil.
The Dougherty loamy fine sand soils and the Eufaula loamy fine sand soils of the KAFP are
categorized as somewhat limited for camp, picnic, and playground development because of the
high levels of sand in these soils. Further, the Niotaze-Bigheart-Rock outcrop complexes (all
mixes and all slopes) are rated as very limiting for recreation development due to issues related
to depth to bedrock, slow water movement, presence of large stones, and slope.
Paths and Trails
Paths and trails for hiking and horseback riding should require little or no slope modification
through cutting and filling. The NCRS ratings are based on the soil properties that affect
trafficability and erodibility. These properties are stoniness, depth to a water table, ponding,
flooding, slope, and texture of the surface layer.
Off-road motorcycle trails are intended primarily for recreational use. They require little or no
site preparation. They are not covered with surfacing material or vegetation. Considerable
compaction of the soil material is likely. The ratings are based on the soil properties that
influence erodibility, trafficability, dustiness, and the ease of revegetation. These properties are
stoniness, slope, depth to a water table, ponding, flooding, and texture of the surface layer.
Off-road trails are intended primarily for recreational use. They require little or no site
preparation. They are not covered with surfacing material or vegetation. Considerable
compaction of the soil material is likely. The ratings are based on the soil properties that
influence erodibility, trafficability, dustiness, and the ease of revegetation. These properties are
stoniness, slope, depth to a water table, ponding, flooding, and texture of the surface layer.
The Dougherty and Eufaula loamy fine sand soil types found within the Ancient Forest Preserve
offer only slight concerns for erosion hazards as related to off road and off trail recreational use.
For road and trail development, however, the Niotaze-Bigheart-Rock outcrop complex, 15 to
25% slopes and 25 to 45% slopes are rated as severe due to slope, depth to saturated zone, and
large stone content. Thus, this type of recreational development in these areas is not suitable.
These soil types comprise approximately 40% of the Keystone Ancient Forest Preserve.
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Hydrology
The U.S. Environment Protection Agency
(USEPA) website provides information related
to watersheds within the United States.
According to the information provided, the
Keystone Ancient Forest is within the Bird
Watershed (USEPA, 2010). The Vamoosa-Ada
Aquifer underlies Preserve. The Pennsylvanian
hydrogeologic basin encompasses much of the
eastern half of Oklahoma. The basin consists of
all the Pennsylvanian rocks that crop out in
Oklahoma and that are not in the Vamoosa-Ada
or Ouachita Mountains hydrogeologic basins.
The basin is bordered on the west by the western
extent of the Vanoss Formation, and does not
include rocks in the Oscar Group. Also
Figure 2.11 – Watersheds of Osage
included in the basin are some Mississippian
County
rocks exposed along the flanks of the
Arbuckle-Simpson basin.
The USEPA (2010) summarizes information about the Bird Watershed in its report. The basin is
composed of interbedded sandstone, shale, siltstone, and limestone. Water is obtained primarily
from the sandstone layers. In areas where sandstone beds are thin or fine-grained, yields are less
than 10 gpm; in many areas the yields are too small to supply enough water for household use. In
areas where the fine-grained sandstone is thickest or where the rocks are broken by faults, wells
can yield as much as 25 gpm (Bingham & Moore, 1975; Bingham & Bergman, 1980; Marcher &
Bingham, 1971; Marcher, 1969 as cited in USEPA, 2010). The Noxie Sandstone Member of the
Chanute Formation, in the northern parts of Osage, Washington, and Nowata counties, may yield
as much as 50 gpm (Marcher, 1969 as cited in USEPA, 2010).
In most of the basin, erosion has formed a gently rolling surface interrupted by east-facing
escarpments and isolated buttes capped by resistant sandstone and limestone (Hart, 1974;
Bingham & Bergman, 1980). The northeastern portion is along the western margin of the Ozark
Plateau, where gently dipping rocks are broken by faults trending northeast-southwest (Marcher
& Bingham, 1971 as cited in USEPA, 2010).

Water Quality
While the waters of Keystone Lake are not the direct responsibility of OTRD, the water is an
integral part of the environment now associated with Keystone Ancient Forest Preserve. Water
levels are managed by the United States Army Corps of Engineers and are communicated with
state park personnel, especially under flood conditions. Water quality is tested and reported
jointly by the Oklahoma Water Resources Board (OWRB) and the Oklahoma Department of
Environmental Quality (ODEQ). The OWRB produces the Beneficial Use Monitoring Program
(BUMP) report annually to report water quality for Oklahoma lakes and streams. The report for
Keystone Lake follows in Figure 2.10a-d. The proximate location of Keystone Lake shown in
Figure 2.11 is most directly applicable to Keystone Ancient Forest Preserve.
47

Figure 2.12 – 2008 BUMP report on Keystone Lake
Source: Oklahoma Water Resources Board
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Based on the report, the waters of Keystone Lake support (1) fish and wildlife propagation with
some limitations, (2) aesthetics with limitations on true color, and (3) agriculture. There was not
enough information to determine the status related to Primary Body Contact Recreation. Some
variation in these beneficial uses is found at differing locations on Keystone Lake.
Keystone Lake has had problems with turbidity and dissolved oxygen levels, both of which
cause problems for fish and wildlife propagation. The lake has been reported as meeting quality
standards for primary body contact recreation, public and private water supply, and aesthetics.
Keystone Lake is considered eutrophic—three arms (high primary productivity and nutrient rich
waters) and hypereutrophic—one arm—in 1996 the entire lake was hypereutrophic (USACE,
2001). Low water levels or higher nutrient inflow can produce these conditions.
According to OWRB (2009), the chemical aspect of the Keystone pool is dependent upon the
loading of nutrients and minerals deposited by the Cimarron and Arkansas Rivers. The Cimarron
River is highly mineralized. The OWRB Beneficial Use Monitoring Program (BUMP) report for
the 2002-2003 time period detailing the water quality near Oilton upstream from Keystone, states
that beneficial use for Warm Water Aquatic Community-Fish and Wildlife Propagation
(WWAC) is “not supported”. Nine out of 24 turbidity samples exceeded criteria levels; however
pH, dissolved oxygen and toxicant samples met criteria levels. The pH values vary at this site but
are generally between 7.00 and 9.00 (neutral-alkaline). Total dissolved solids (TDS) in the
Cimarron before entering Keystone range from 0.0 to 6000 ppm. Sulfates range from 0.0 to
approximately 600 ppm. Chlorides are higher ranging to 3000 ppm. Nitrates, nitrites and total
phosphorous were below threshold values (BUMP 2002-2003). A BUMP report detailing the
water quality upstream from Keystone at Ralston from May 2002 to 2007 lists WWAC “not
supported” (11 of 39 samples exceeded criteria of 50), but does state that like the Cimarron, the
levels of pH, TDS, dissolved oxygen and toxicant samples all “met criteria” for WWAC.
Fertile soils and minerals from Kansas and western Oklahoma ensure Lake Keystone remains
highly productive; however, the excessive productivity, heavy sedimentation, and increased
turbidity have negative impacts on water quality affecting spawning and overall fish health.
There is some indication regarding the nitrogen to phosphorus ratio in the BUMP report that the
Lake may be co-limited. Implications for management objectives include negative impacts on
growth rates resulting from turbidity, ongoing siltation of preferred spawning areas, and water
quality issues in the pool. These parameters are directly correlated with the excessive primary
production. The high rate of water exchange results in emigration and sudden water level drops
negatively affect recruitment and ultimately adult fish abundance.

Vegetative Cover
The Keystone Ancient Forest was preserved primarily because of its vegetation—the ancient
Cross Timbers forest, which has been described as being in “a nearly pristine condition” by
Stahle et al., (2000). These researchers were able to identify eleven vegetation associations in the
KAFP area. The associations include: post oak-blackjack oak-hickory forests, post oak and red
cedar forests on rocky soils, red cedar dominated blufflines, red cedar and black oak rocky
ravines, black oak slopes, Shumard oak stands, sycamore lined ravines, post oak savannas,
blackjack oak barrens, numerous grassy glade openings, and an un-plowed tallgrass prairie
community on the ridge top. The tallgrass prairie and some of the post oak savanna, which are
both found on more level soils on or near the ridge tops, are the only communities in the KAFP
with clear evidence of human disturbance. However, this disturbance appears to have been
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confined to grazing and the development of dirt roads and clearings associated with oil
exploration.
In general, the Crosstimbers represent the largest single ecosystem type in the state of Oklahoma.
Ecologically distinct lines do not exist between the Crosstimbers region and the adjacent Mixedgrass Prairie and Tallgrass Prairie regions. Therefore, areas of overlap occur where patches of
mixed-grass prairie habitat are embedded within oak woodlands and patches of oak woodland or
shrubland are embedded within mixed-grass and tallgrass prairie habitats. Tallgrass prairies
occur throughout the region and comprise most of the region’s grassland acres (ODWC, 2005)

Keystone Ancient Forest
Preserve
Cross Timbers ecosystem

Figure 2.13 – Ecosystems in Oklahoma

The dominant tree species in this habitat are the Post Oak (Quercus stellata) and Blackjack Oak
(Quercus marilandica) and these two oaks may comprise as much as 90 percent of the canopy
cover. Other common trees include Black Hickory (Carya texana), Black Oak (Quercus
velutina) and Eastern Red cedar (Juniperus virginiana). Black Hickory and Black Oak are more
common in the more mesic sites in the eastern part of the Region.
Eastern Red cedar is common throughout the region and has increased in abundance during the
past century as a result of the suppression of periodic fires. Prominent understory plants include
Chinquapin Oak (Quercus muehlenbergii), Chittamwood (Bumelia lanuginosa), Eastern Redbud
(Cercis canadensis), Roughleaf Dogwood (Cornus drummondii), Mexican Plum (Prunus
mexicana), and Winged Sumac (Rhus copallina). In the eastern portion of the region, Winged
Elm (Ulmus alata) is a common understory tree. In sites that are drier and/or have a higher
frequency of fire, the Crosstimbers has a more woodland or savannah-like structure. These areas
typically have a grassy understory dominated by Little Bluestem (Schizachyrium scoparium), but
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also with Indian Grass (Sorghastrum nutans), Big Bluestem (Andropogon gerardii), and Small
Panicgrass (Panicum oligosanthes). On rocky limestone soils in the Arbuckle Mountains, Texas
Oak (Quercus shumardii texana), Chinquapin Oak (Quercus muehlenbergii), Ashe Juniper
(Juniperus ashei), and Texas Ash (Fraxinus texensis) are common associates with Post Oak and
Blackjack Oak (ODWC, 2005b).

Wildlife
The undisturbed forest and glade vegetation of the KAFP provides excellent wildlife habitat,
particularly due to its diversity, isolation, and proximity to the impounded Arkansas and
Cimarron Rivers. In the mid-1800s the native fauna of the Cross Timbers area included buffalo,
elk, deer, black bear, gray wolf, coyote, fox, cougar, bobcat or ocelot, skunk, prairie dogs, jack
rabbit, skunk, raccoon, opossum, turkey, greater prairie chicken, wood duck, white pelican,
Bonaparts gull, Carolina rail, and many other birds, small mammals, and reptiles. In addition,
large flocks of passenger pigeons, numerous flocks of Carolina parakeets along the Arkansas
River, and ivory-billed woodpeckers were found in the area (Stahle et al., 2000).
Cross Timbers forests offer excellent wildlife habitat and are especially important to many
species of birds, including the bald eagle and other birds of prey and threatened species, such as
the Peregrine falcon, barn owl and grasshopper sparrow. Many areas of the forests, or adjacent to
the forests, are stopovers for waterfowl migrating along the Central Flyway of North America.
Over 75 species of birds have been identified in KAFP including kestrals, woodpeckers, blue
birds, a variety of song birds, and kingfishers. Fly catchers, hummingbirds, meadowlark,
ospreys, bald eagles, gold finches, tanagers, cooper’s hawks, various gulls, great blue herons,
great egrets, northern bobwhite, great horned owls, yellow-billed cuckoos, and orioles have also
been spotted. Finally, various duck species, migrating white pelicans and avocets, and double
crested cormorants have be seen in the area.
Fish
The 2008 ODWC Management Plan reports that Keystone Lake holds a variety of fish species in
different types of habitats. Fish habitat consists of extended shorelines made up of rock
(primarily sandstone) or sand. There are limited amounts of standing timber, which are confined
to a few cove areas as the impoundment ages. Vegetative coverage is limited by the vast amount
of rocky shoreline. The upper reaches of the Arkansas arm of the lake has silted in with rich soils
from upstream and create an area that is suitable for water willow. Rocky shorelines consist of
sand stone gravel, rock boulder, and bedrock. The use of riprap can be found along the dam and
on the sides of state highway 51 at Salt Creek and state highway 412 at the confluence. A small
area of riprap can be found upstream from Cowskin Bay. Primary substrate is sandstone, loamy
silt and clay. Each year (water levels allowing) local anglers, in cooperation with the Corps of
Engineers and the Oklahoma Department Wildlife Conservation, create brush piles in different
areas of the lake and recharge previous piles.
Important sport species found in Keystone Lake include: flathead catfish, channel catfish, blue
catfish, white bass, striped bass, crappie, paddlefish and black bass. In 1965 a stocking program
for striped bass was started and continued until 1969. Currently, one special restriction for
Keystone Lake exists. A 14-inch length limit was placed on all species of black bass in 1987 to
prevent overharvest. Statewide regulations apply to creel limit (six combined). Statewide creel
and length limits also apply to blue catfish (15 combined, no length limit), striped bass (15
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combined, only 5 may be 20” or longer), flathead catfish (10, 20” minimum), paddlefish (one
daily, no length limit), and crappie (37 combined, no length limit).
The Nature Conservancy has conducted studies over a number of years to identify the variety of
wildlife species represented in Keystone Ancient Forest Preserve. The following tables present
this variety as reported by The Nature Conservancy. It is this variety of wildlife forms and the
supporting habitat that defines and distinguishes the property as a forest preserve. The following
tables provide greater detail regarding this diversity to demonstrate the nature of KAFP as a rich
environment.
Table 2.7 – Mammals of Keystone Ancient Forest Preserve
Family
Common Name
Species
Canidae
Coyote
Canis latrans
Canidae
Red Fox
Vulpes vulpes
Cervidae
White-tailed Deer
Odocoileus virginianus
Dasypodidae
Nine-banded Armadillo
Dasyppus novemcinctus
Didelphidae
Virginia Opossum
Didelphis virginiana
Felidae
Bobcat
Lynx rufus
Geomyidae
Baird's Pocket Gopher
Geomys breviceps
Geomyidae
Plains Pocket Gopher
Geomys bursarius
Leporidae
Eastern Cottontail
Sylvilagus floridanus
Muridae
Deer Mouse
Peromyscus maniculatus
Muridae
Eastern Woodrat
Neotoma floridana
Muridae
Fulvous Harvest Mouse
Reithrodontomys fulvescens
Muridae
Hispid Cotton Rat
Sigmodon hispidus
Muridae
Northern Grasshopper Mouse
Onychomys leucogaster
Muridae
Prairie Vole
Microtus ochrogaster
Muridae
White-footed Mouse
Peromyscus leucopus
Mustelidae
Striped Skunk
Mephitis mephitis
Procyonidae
Common Raccoon
Procyon lotor
Sciuridae
Eastern Fox Squirrel
Sciurus niger
Sciuridae
Eastern Gray Squirrel
Sciurus carolinensis
Sciuridae
Woodchuck
Marmota monax
Talpidae
Eastern Mole
Scalopus aquaticus
Vespertilionidae Eastern Red Bat
Lasiurus borealis
The list of mammals identified in Keystone Ancient Forest Preserve includes 23 representatives,
while the following list of birds extends to 177 resident or transient species. The list of butterflies
includes 102 species; snakes and amphibians have 23 species identified in the Preserve; moths
extend to 323 species; and odonates (dragonflies and damselflies) include 37 species in KAFP.
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Family
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Alcedinidae
Anatidae
Anatidae
Anatidae
Anatidae
Anatidae
Anatidae
Anatidae
Anatidae
Anatidae
Anatidae
Anatidae
Anatidae
Anatidae
Anatidae
Anatidae
Anatidae
Anatidae
Anatidae
Anatidae
Apodidae
Ardeidae
Ardeidae
Ardeidae
Ardeidae
Ardeidae
Ardeidae
Ardeidae
Bombycillidae
Bombycillidae
Caprimulgidae
Caprimulgidae

Table 2.8 – Birds of Keystone Ancient Forest Preserve
Name (Common)
Species
Bald Eagle
Haliaeetus leucocephalus
Broad-winged Hawk
Buteo platypterus
Cooper’s Hawk
Accipiter cooperii
Mississippi Kite
Ictinia mississippiensis
Northern Harrier
Circus cyaneus
Osprey
Pandion haliaetus
Red-shouldered Hawk
Buteo lineatus
Red-tailed Hawk
Buteo jamaicensis
Sharp-shinned Hawk
Accipiter striatus
Belted Kingfisher
Ceryle alcyon
American Wigeon
Anas Americana
Blue-winged Teal
Anas discors
Bufflehead
Bucephala albeola
Canada Goose
Branta Canadensis
Canvasback
Aythya valisineria
Common Goldeneye
Bucephala clangula
Common Merganser
Mergus merganser
Gadwall
Anas strepera
Greater White-fronted Goose
Anser albifrons
Green-winged Teal
Anas crecca
Hooded Merganser
Lophodytes cucullatus
Lesser Scaup
Aythya affinis
Mallard
Anas platyrhynchos
Northern Shoveler
Anas clypeata
Red-breasted Merganser
Mergus serrator
Redhead
Aythya americana
Ring-necked Duck
Aythya collaris
Snow Goose
Chen caerulescens
Wood Duck
Aix sponsa
Chimney Swift
Chaetura pelagica
Cattle Egret
Bubulcus ibis
Great Blue Heron
Ardea herodias
Great Egret
Ardea alba
Green Heron
Butorides virescens
Little Blue Heron
Egretta caerulea
Snowy Egret
Egretta thula
Yellow-crowned Night-Heron
Nyctanassa violacea
Cedar Waxwing
Bombycilla cedrorum
Yellow-rumped Warbler
Dendroica coronata
Chuck-will’s-widow
Caprimulgus carolinensis
Common Nighthawk
Chordeiles minor
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Table 2.8 continued – Birds of Keystone Ancient Forest Preserve
Family
Name (Common)
Species
Caprimulgidae
Whip-poor-will
Caprimulgus vociferus
Cardinalidae
Blue Grosbeak
Passerina caerulea
Cardinalidae
Dickcissel
Spiza americana
Cardinalidae
Indigo Bunting
Passerina cyanea
Cardinalidae
Northern Cardinal
Cardinalis cardinalis
Cardinalidae
Painted Bunting
Passerina ciris
Cardinalidae
Rose-breasted Grosbeak
Pheucticus ludovicianus
Cathartidae
Black Vulture
Coragyps atratus
Cathartidae
Turkey Vulture
Cathartes aura
Certhiidae
Brown Creeper
Certhia americana
Charadriidae
Killdeer
Charadrius vociferus
Columbidae
Eurasian Collared-Dove
Streptopelia decaocto
Columbidae
Mourning Dove
Zenaida macroura
Columbidae
Rock Pigeon
Columba livia
Corvidae
American Crow
Corvus brachyrhynchos
Corvidae
Blue Jay
Cyanocitta cristata
Corvidae
Fish Crow
Corvus ossifragus
Cuculidae
Black-billed Cuckoo
Coccyzus erythropthalmus
Cuculidae
Yellow-billed Cuckoo
Coccyzus americanus
Emberizidae
American Tree Sparrow
Spizella arborea
Emberizidae
Chipping Sparrow
Spizella passerina
Emberizidae
Dark-eyed Junco
Junco hyemalis
Emberizidae
Eastern Towhee
Pipilo erythrophthalmus
Emberizidae
Field Sparrow
Spizella pusilla
Emberizidae
Fox Sparrow
Passerella iliaca
Emberizidae
Grasshopper Sparrow
Ammodramus savannarum
Emberizidae
Harris’s Sparrow
Zonotrichia querula
Emberizidae
Lark Sparrow
Chondestes grammacus
Emberizidae
Lincoln’s Sparrow
Melospiza lincolnii
Emberizidae
Savannah Sparrow
Passerculus sandwichensis
Emberizidae
Song Sparrow
Melospiza melodia
Emberizidae
Spotted Towhee
Pipilo maculatus
Emberizidae
Swamp Sparrow
Melospiza georgiana
Emberizidae
Vesper Sparrow
Pooecetes gramineus
Emberizidae
White-crowned Sparrow
Zonotrichia leucophrys
Emberizidae
White-throated Sparrow
Zonotrichia albicollis
Falconidae
American Kestrel
Falco sparverius
Falconidae
Merlin
Falco columbarius
Fringillidae
American Goldfinch
Carduelis tristis
Fringillidae
House Finch
Carpodacus mexicanus
Fringillidae
Pine Siskin
Carduelis pinus
54

Table 2.8 continued – Birds of Keystone Ancient Forest Preserve
Family
Name (Common)
Species
Fringillidae
Purple Finch
Carpodacus purpureus
Gaviidae
Common Loon
Gavia immer
Gruidae
Sandhill Crane
Grus canadensis
Hirundinidae
Barn Swallow
Hirundo rustica
Hirundinidae
Cliff Swallow
Petrochelidon pyrrhonota
Northern Rough-winged
Hirundinidae
Swallow
Stelgidopteryx serripennis
Hirundinidae
Purple Martin
Progne subis
Hirundinidae
Tree Swallow
Tachycineta bicolor
Icteridae
Baltimore Oriole
Icterus galbula
Icteridae
Brown-headed Cowbird
Molothrus ater
Icteridae
Common Grackle
Quiscalus quiscula
Icteridae
Eastern Meadowlark
Sturnella magna
Icteridae
Great-tailed Grackle
Quiscalus mexicanus
Icteridae
Red-winged Blackbird
Agelaius phoeniceus
Icteridae
Yellow-headed Blackbird
Xanthocephalus xanthocephalus
Laniidae
Loggerhead Shrike
Lanius ludovicianus
Laridae
Black Tern
Chlidonias niger
Laridae
Bonaparte’s Gull
Larus philadelphia
Laridae
Caspian Tern
Sterna caspia
Laridae
Forster’s Tern
Sterna forsteri
Laridae
Franklin’s Gull
Larus pipixcan
Laridae
Herring Gull
Larus argentatus
Laridae
Least Tern
Sterna antillarum
Laridae
Ring-billed Gull
Larus delawarensis
Mimidae
Brown Thrasher
Toxostoma rufum
Mimidae
Gray Catbird
Dumetella carolinensis
Mimidae
Northern Mockingbird
Mimus polyglottos
Odontophoridae
Northern Bobwhite
Colinus virginianus
Paridae
Carolina Chickadee
Poecile carolinensis
Paridae
Tufted Titmouse
Baeolophus bicolor
Parulidae
American Redstart
Setophaga ruticilla
Parulidae
Black-and-white Warbler
Mniotilta varia
Parulidae
Blackpoll Warbler
Dendroica striata
Parulidae
Black-throated Green Warbler
Dendroica virens
Parulidae
Common Yellowthroat
Geothlypis trichas
Parulidae
Kentucky Warbler
Oporornis formosus
Parulidae
Louisiana Waterthrush
Seiurus motacilla
Parulidae
Nashville Warbler
Vermivora ruficapilla
Parulidae
Northern Parula
Parula americana
Parulidae
Orange-crowned Warbler
Vermivora celata
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Table 2.8 continued – Birds of Keystone Ancient Forest Preserve
Family
Name (Common)
Species
Parulidae
Ovenbird
Seiurus aurocapilla
Parulidae
Prothonotary Warbler
Protonotaria citrea
Parulidae
Tennessee Warbler
Vermivora peregrina
Parulidae
Wilson’s Warbler
Wilsonia pusilla
Parulidae
Yellow Warbler
Dendroica petechia
Parulidae
Yellow-breasted Chat
Icteria virens
Passeridae
House Sparrow
Passer domesticus
Pelecanidae
American White Pelican
Pelecanus erythrorhynchos
Phalacrocoracidae Double-crested Cormorant
Phalacrocorax auritus
Phasianidae
Wild Turkey
Meleagris gallopavo
Picidae
Acadian Flycatcher
Empidonax virescens
Picidae
Downy Woodpecker
Picoides pubescens
Picidae
Eastern Phoebe
Sayornis phoebe
Picidae
Eastern Wood-Pewee
Contopus virens
Picidae
Great Crested Flycatcher
Myiarchus crinitus
Picidae
Hairy Woodpecker
Picoides villosus
Picidae
Least Flycatcher
Empidonax minimus
Picidae
Olive-sided Flycatcher
Contopus cooperi
Picidae
Pileated Woodpecker
Dryocopus pileatus
Picidae
Red-bellied Woodpecker
Melanerpes carolinus
Picidae
Red-headed Woodpecker
Melanerpes erythrocephalus
Picidae
Red-shafted Flicker
Colaptes auratus canescens
Picidae
Yellow-bellied Sapsucker
Sphyrapicus varius
Picidae
Yellow-shafted Flicker
Colaptes auratus luteus
Podicipedidae
Pied-billed Grebe
Podilymbus podiceps
Regulidae
Golden-crowned Kinglet
Regulus satrapa
Regulidae
Ruby-crowned Kinglet
Regulus calendula
Scolopacidae
Spotted Sandpiper
Actitis macularius
Scolopacidae
Willet
Catoptrophorus semipalmatus
Sittidae
White-breasted Nuthatch
Sitta carolinensis
Strigidae
Barred Owl
Strix varia
Strigidae
Eastern Screech-Owl
Megascops asio
Strigidae
Great Horned Owl
Bubo virginianus
Sturnidae
European Starling
Sturnus vulgaris
Sylviidae
Blue-gray Gnatcatcher
Polioptila caerulea
Thraupidae
Scarlet Tanager
Piranga olivacea
Thraupidae
Summer Tanager
Piranga rubra
Trochilidae
Ruby-throated Hummingbird
Archilochus colubris
Troglodytidae
Bewick’s Wren
Thryomanes bewickii
Troglodytidae
Carolina Wren
Thryothorus ludovicianus
Troglodytidae
House Wren
Troglodytes aedon
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Table 2.8 continued – Birds of Keystone Ancient Forest Preserve
Family
Name (Common)
Species
Troglodytidae
Winter Wren
Troglodytes troglodytes
Turdidae
American Robin
Turdus migratorius
Turdidae
Eastern Bluebird
Sialia sialis
Turdidae
Hermit Thrush
Catharus guttatus
Turdidae
Swainson’s Thrush
Catharus ustulatus
Tyrannidae
Eastern Kingbird
Tyrannus tyrannus
Tyrannidae
Scissor-tailed Flycatcher
Tyrannus forficatus
Tyrannidae
Western Kingbird
Tyrannus verticalis
Vireonidae
Bell’s Vireo
Vireo bellii
Vireonidae
Blue-headed Vireo
Vireo solitarius
Vireonidae
Red-eyed Vireo
Vireo olivaceus
Vireonidae
Warbling Vireo
Vireo gilvus
Vireonidae
White-eyed Vireo
Vireo griseus
Vireonidae
Yellow-throated Vireo
Vireo flavifrons

Figure 2.14 – Birds of KAFP
Upper left: Golden-crowned kinglet (source: birdsource.org)
Upper right: Vesper sparrow (source: ucsantacruz.ucnrs.org)
Below: Red-eyed vireo (source: allaboutbirds.org)
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Table 2.9 – Herps of Keystone Ancient Forest Preserve
Family
Name (Common)
Species
Anaxyrus (Bufo) americanus
Bufonidae
Dwarf American Toad
charlesmithi
Chelydridae
Common Snapping Turtle
Chelydra serpentina
Colubridae
Eastern Coachwhip
Masticophis flagellum flagellum
Colubridae
Eastern Hog-nosed Snake
Heterodon platirhinos
Colubridae
Eastern Yellowbelly Racer
Coluber constrictor flaviventris
Colubridae
Rough Green Snake
Opheodrys aestivus
Colubridae
Speckled Kingsnake
Lampropeltis holbrooki
Colubridae
Western Rat Snake
Scotophis obsoletus
Crotalidae
Timber Rattlesnake
Crotalus horridus
Crotaphytidae
Eastern Collared Lizard
Crotaphytus collaris
Dipsadidae
Prairie Ringneck Snake
Diadophis punctatus arnyi
Emydidae
Ornate Box Turtle
Terrapene ornata ornata
Emydidae
Three-toed Box Turtle
Terrapene carolina triunguis
Hylidae
Blanchard's Cricket Frog
Acris blanchardi
Hylidae
Eastern Gray Treefrog
Hyla versicolor
Natricidae
Northern Water Snake
Nerodia sipedon sipedon
Natricidae
Texas Brown Snake
Storeria dekayi texana
Natricidae
Western Ribbon Snake
Thamnophis proximus proximus
Phrynosomatidae
Northern Fence Lizard
Sceloporus undulatus hyacinthinus
Lithobates (Rana) sphenocephalus
Ranidae
Southern Leopard Frog
utriculari
Scincidae
Five-lined Skink
Plestiodon fasciatus
Scincidae
Little Brown Skink
Scincella lateralis
Teiidae
Prairie Racerunner
Aspidoscelis sexlineatus viridis

Figure 2.15 – Timber rattlesnake
Source: www.oksnakes.org
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Table 2.10 – Butterflies of Keystone Ancient Forest Preserve
SubFamily
Common Name
Species
Admirals & Relatives
Red-spotted Purple
Limenitis arthemis astyanax
Admirals & Relatives
Viceroy
Limenitis archippus
Blues
Eastern Tailed-Blue
Cupido comyntas
Blues
Marine Blue
Leptotes marina
Blues
Reakirt's Blue
Echinargus isola
Blues
Spring Azure
Celastrina ladon
Blues
Summer Azure
Celastrina neglecta
Blues
Western Pygmy-Blue
Brephidium exilis
Emperors
Hackberry Emperor
Asterocampa celtis
Grass-Skippers
Arogos Skipper
Atrytone arogos iowa
Grass-Skippers
Bell's Roadside-Skipper
Amblyscirtes belli
Grass-Skippers
Bronze Roadside-Skipper
Amblyscirtes aenus
Grass-Skippers
Clouded Skipper
Lerema accius
Grass-Skippers
Cobweb Skipper
Hesperia metea
Grass-Skippers
Common Roadside-Skipper
Amblyscirtes vialis
Grass-Skippers
Crossline Skipper
Polites origenes
Grass-Skippers
Delaware Skipper
Anatrytone logan
Grass-Skippers
Dion Skipper
Euphyes dion
Grass-Skippers
Dotted Skipper
Hesperia attalus
Grass-Skippers
Dun Skipper
Euphyes vestris
Grass-Skippers
Dusted Skipper
Atrytonopsis hianna
Grass-Skippers
Eufala Skipper
Lerodea eufala
Grass-Skippers
Fiery Skipper
Hylephila phyleus
Grass-Skippers
Least Skipper
Ancyloxypha numitor
Grass-Skippers
Little Glassywing
Pompeius verna
Grass-Skippers
Northern Broken-Dash
Wallengrenia egeremet
Grass-Skippers
Orange Skipperling
Copaeodes aurantiaca
Grass-Skippers
Ottoe Skipper
Hesperia ottoe
Grass-Skippers
Southern Broken-Dash
Wallengrenia otho
Grass-Skippers
Swarthy Skipper
Nastra lherminier
Grass-Skippers
Tawny-edged Skipper
Polites themistocles
Grass-Skippers
Zabulon Skipper
Poanes zabulon
Hairstreaks
Banded Hairstreak
Satyrium calanus
Hairstreaks
Coral Hairstreak
Satyrium titus
Hairstreaks
Edwards's Hairstreak
Satyrium edwardsii
Hairstreaks
Gray Hairstreak
Strymon melinus
Hairstreaks
Great Purple Hairstreak
Atlides halesus
Hairstreaks
Henric's Elfin
Callophrys henrici
Hairstreaks
Mallow Scrub-Hairstreak
Strymon istapa
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Table 2.10 continued – Butterflies of Keystone Ancient Forest Preserve
SubFamily
Common Name
Species
Hairstreaks
Northern Oak Hairstreak
Satyrium favonius ontario
Hairstreaks
Olive Juniper Hairstreak
Callophrys gryneus gryneus
Hairstreaks
Red-banded Hairstreak
Calycopis cecrops
Hairstreaks
Soapberry Hairstreak
Phaeostrymon alcestis
Hairstreaks
Striped Hairstreak
Satyrium liparops
Hairstreaks
White M Hairstreak
Parrhasius m-album
Helconians & Fritillaries
Great Spangled Fritillary
Speyeria cybele
Helconians & Fritillaries
Gulf Fritillary
Agraulis vanillae
Helconians & Fritillaries
Variegated Fritillary
Euptoieta claudia
Leafwings
Goatweed Leafwing
Anaea andria
Monarchs
Monarch
Danaus plexippus
Monarchs
Queen
Danaus gilippus
Satyrs
Carolina Satyr
Hermeuptychia sosybius
Satyrs
Common Wood-Nymph
Cercyonis pegala
Satyrs
Gemmed Satyr
Cyllopsis gemma
Satyrs
Little Wood-Satyr
Megisto cymela
Satyrs
Northern Pearly-eye
Lethe anthedon
Snouts
American Snout
Libytheana carinenta
Spread-wing Skippers
Common Checkered-Skipper Pyrgus communis
Spread-wing Skippers
Common Sootywing
Pholisora catullus
Spread-wing Skippers
Confusing Cloudywing
Thorybes confusis
Spread-wing Skippers
Dreamy Duskywing
Erynnis icelus
Spread-wing Skippers
Funereal Duskywing
Erynnis funeralis
Spread-wing Skippers
Hayhurst's Scallopwing
Staphylus hayhurstii
Spread-wing Skippers
Hoary Edge
Achalarus lyciades
Spread-wing Skippers
Horace's Duskywing
Erynnis horatius
Spread-wing Skippers
Juvenal's Duskywing
Erynnis juvenalis
Spread-wing Skippers
Mottled Duskywing
Erynnis martialis
Spread-wing Skippers
Northern Cloudywing
Thorybes pylades
Spread-wing Skippers
Silver-spotted Skipper
Epargyreus clarus
Spread-wing Skippers
Sleepy Duskywing
Erynnis brizo
Spread-wing Skippers
Southern Cloudywing
Thorybes bathyllus
Spread-wing Skippers
Wild Indigo Duskywing
Erynnis baptisiae
Spread-wing Skippers
Zarucco Duskywing
Erynnis zarucco
Sulphurs
Clouded Sulphur
Colias philodice
Sulphurs
Cloudless Sulphur
Phoebis sennae
Sulphurs
Dainty Sulphur
Nathalis iole
Sulphurs
Little Yellow
Pyrisitia lisa
Sulphurs
Mexican Yellow
Eurema mexicana
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Table 2.10 continued – Butterflies of Keystone Ancient Forest Preserve
SubFamily
Sulphurs
Sulphurs
Sulphurs
Swallowtails
Swallowtails
Swallowtails
Swallowtails
Swallowtails
Swallowtails
True Brushfoots
True Brushfoots
True Brushfoots
True Brushfoots
True Brushfoots
True Brushfoots
True Brushfoots
True Brushfoots
True Brushfoots
True Brushfoots
True Brushfoots
True Brushfoots
True Brushfoots
Whites
Whites
Whites

Common Name
Orange Sulphur
Sleepy Orange
Southern Dogface
Black Swallowtail
Eastern Tiger Swallowtail
Giant Swallowtail
Pipevine Swallowtail
Spicebush Swallowtail
Zebra Swallowtail
American Lady
Bordered Patch
Common Buckeye
Eastern Comma
Gorgone Checkerspot
Mourning Cloak
Painted Lady
Pearl Crescent
Phaon Crescent
Question Mark
Red Admiral
Silvery Checkerspot
Texan Crescent
Checkered White
Falcate Orangetip
Olympia Marble

Figure 2.16 – Butterflies of
KAFP
Left: Orange skipperling
(Source: flickr.com)
Right: Hackberry emperor
(Source: naba.org)
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Species
Colias eurytheme
Abaeis nicippe
Zerene cesonia
Papilio polyxenes
Papilio glaucus
Papilio cresphontes
Battus philenor
Papilio troilus
Eurytides marcellus
Vanessa virginiensis
Chlosyne lacinia
Junonia coenia
Polygonia comma
Chlosyne gorgone
Nymphalis antiopa
Vanessa cardui
Phyciodes tharos
Phyciodes phaon
Polygonia interrogationis
Vanessa atalanta
Chlosyne nycteis
Anthanassa texana texana
Pontia protodice
Anthocharis midea
Euchloe olympia

Table 2.11 – Moths of Keystone Ancient Forest Preserve
Family
Species
Common Name
Arctiidae
Apantesis phalerata
Harnessed Moth
Arctiidae
Cisseps fulvicollis
Yellow Collared Scape Moth
Arctiidae
Cisthene packardii
Packard's Lichen Moth
Arctiidae
Cisthene plumbea
Lead Colored Lichen Moth
Arctiidae
Cisthene tenuifascia
Thin Banded Lichen Moth
Arctiidae
Clemensia albata
Little White Lichen Moth
Arctiidae
Crambidia cephalica
Yellow Headed Lichen Moth
Arctiidae
Cycnia tenera
Delicate Cycnia
Arctiidae
Euerythra phasma
Red Tailed Specter
Arctiidae
Grammia figurata
Figured Tiger Moth
Arctiidae
Grammia parthenice intermedia
Parthenice Tiger Moth
Arctiidae
Halysidota tessellaris
Banded Tiger Moth
Arctiidae
Haploa clymene
Clymene Moth
Arctiidae
Haploa reversa
Reversed Haploa
Arctiidae
Hyphantria cunea
Fall Webworm Moth
Arctiidae
Hypoprepia fucosa
Painted Lichen Moth
Arctiidae
Hypoprepia miniata
Scarlet Winged Lichen Moth
Arctiidae
Lycomorpha pholus
Black and Yellow Lichen Moth
Arctiidae
Pagara simplex
Mouse Colored Lichen Moth
Arctiidae
Spilosoma congrua
Agreeable Tiger Moth
Arctiidae
Spilosoma virginica
Virginian Tiger Moth
Arctiidae
Utetheisa ornatrix
Ornate Moth
Arctiidae
Virbia aurantiaca
Orange Holomelina
Arctiidae
Virbia opella
Tawny Holomelina
Arctiidae
Virbia rubicundaria
Ruddy Holomelina
Cosmopterigidae
Euclemensa bassettella
Cosmopterigidae
Triclonella pergandeella
Gelechiidae
Anacampsis fullonella
Gelechiidae
Aristotelia elegantella
Gelechiidae
Aroga compositella
Six-spotted Aroga Moth
Gelechiidae
Brachyacma palpigera
Gelechiidae
Dichomeris ligulella
Palmerworm Moth
Gelechiidae
Stegasta bosqueela
Geometridae
Anavitrinella pampinaria
Common Gray
Geometridae
Chlorochlamys chloroleucaria
Blackberry Looper Moth
Geometridae
Chlorochlamys phyllinaria
Thin lined Chlorochlamys
Geometridae
Costaconvexa centrostrigaria
Bent line Carpet
Geometridae
Cyclophora packardi
Packard's Wave
Geometridae
Dichorda iridaria
Showy Emerald
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Table 2.11 continued – Moths of Keystone Ancient Forest Preserve
SubFamily
Common Name
Species
Geometridae
Digrammia continuata
Curve Lined Angle
Geometridae
Digrammia ocellinata
Faint Spotted Angle
Geometridae
Digrammia ordinata
Geometridae
Disclisioprocta stellata
Somber Carpet
Geometridae
Euchlaena pectinaria
Forked Euchlaena
Geometridae
Euchlaena tigrinaria
Mottled Euchlaena
Geometridae
Eulithis diversilineata
Lesser Grapevine Looper Moth
Geometridae
Eupithecia miserulata
Common Eupithecia
Geometridae
Eusarca confusaria
Confused Eusarca
Geometridae
Glenoides texanaria
Texas Gray
Geometridae
Haematopis grataria
Chickweed Geometer
Geometridae
Hypagyrtis unipunctata
One Spotted Variant
Geometridae
Hypomecis umbrosaria
Umber Moth
Geometridae
Idaea demissaria
Red Bordered Wave
Geometridae
Iridopsis vellivolata
Large Purplish Gray
Geometridae
Lobocleta peralbata
Geometridae
Lomographa vestaliata
White Spring Moth
Geometridae
Macaria aemulataria
Common Angle
Geometridae
Macaria multilineata
Many Lined Angle
Geometridae
Macaria promiscuata
Promiscuous Angle
Geometridae
Melanchroia chephise
White-tipped Black Moth
Geometridae
Mellila xanthometata
Orange wing
Geometridae
Nematocampa resistaria
Horned Spanworm Moth
Geometridae
Nemoria lixaria
Red bordered Emerald
Geometridae
Orthonama obstipata
The Gem
Geometridae
Patalene olyzonaria
Juniper Twig Geometer
Geometridae
Plagodis fervidaria
Fervid Plagodis
Geometridae
Pleuroprucha insulsaria
Common Tan Wave
Geometridae
Probole amicaria
Friendly Probole
Geometridae
Psamatodes abydata
Geometridae
Scopula limboundata
Large Lace Border
Geometridae
Tornos scolopacinarius
Dimorphic Gray
Lasiocampidae
Malacosoma disstria
Forest Tent Caterpillar Moth
Limacodidae
Apoda biguttata
Limacodidae
Apoda y-inversum
Yellow-Collared Slug
Limacodidae
Euclea delphinii
Spiny Oak Slug Moth
Limacodidae
Phobetron pithecium
Hag Moth
Noctuidae
Abagrotis alternata
Greater Red Dart
Noctuidae
Abagrotis belfragei
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Table 2.11 continued – Moths of Keystone Ancient Forest Preserve
SubFamily
Common Name
Species
Noctuidae
Acontia aprica
Exposed Bird Dropping Moth
Noctuidae
Acronicta afflicta
Afflicted Dagger Moth
Noctuidae
Acronicta clarescens
Noctuidae
Acronicta impleta
Yellow-haired Dagger Moth
Noctuidae
Acronicta lobeliae
Lobelia Dagger Moth
Noctuidae
Agrotis ipsilon
Ipsilon Dart
Noctuidae
Agrotis subterranea
Subterranean Dart
Noctuidae
Alypia octomaculata
Eight-spotted Forester
Noctuidae
Amphipyra pyramidoides
Copper Underwing
Noctuidae
Amyna octo
Eight Spot
Noctuidae
Anicla infecta
Green Cutworm Moth
Noctuidae
Anorthodes tarda
The Slowpoke
Noctuidae
Anticarsia gemmatalis
Velvetbean Caterpillar Moth
Noctuidae
Apamea remissa indocilis
Ignorant Apamea
Noctuidae
Argyrostrotis anilis
Short Lined Chocolate
Noctuidae
Bagisara repanda
Noctuidae
Bleptina caradrinalis
Bent Winged Owlet
Noctuidae
Caenurgia chloropha
Vetch Looper Moth
Noctuidae
Caenurgina crassiuscula
Clover Looper Moth
Noctuidae
Callopistria floridensis
Florida Callopistria
Noctuidae
Callopistria mollissima
Pink Shaded Fern Moth
Noctuidae
Catocala amica
Girlfriend Underwing
Noctuidae
Catocala coccinata
Scarlet Underwing
Noctuidae
Catocala dejecta
Dejected Underwing
Noctuidae
Catocala epione
Epione Underwing
Noctuidae
Catocala ilia
Beloved Underwing
Noctuidae
Catocala lacrymosa
Tearful Underwing
Noctuidae
Catocala maestosa
Sad Underwing
Noctuidae
Catocala piatrix
The Penitent
Noctuidae
Catocala sappho
Sappho Underwing
Noctuidae
Catocala vidua
Widow Underwing
Noctuidae
Charadra deridens
The Laugher
Noctuidae
Chytonix palliatricula
Cloaked Marvel
Noctuidae
Colobochyla interpuncta
Yellow Lined Owlet
Noctuidae
Condica videns
White Dotted Groundling
Noctuidae
Elaphria alapallida
Pale-winged Midget
Noctuidae
Elaphria chalcedonia
Chalcedonia Midget
Noctuidae
Elaphria festivoides
Festive Midget
Noctuidae
Elaphria grata
Grateful Midget
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Table 2.11 continued – Moths of Keystone Ancient Forest Preserve
SubFamily
Common Name
Species
Noctuidae
Eublemma minima
Everlasting Bud Moth
Noctuidae
Faronta diffusa
Wheat Head Armyworm Moth
Noctuidae
Faronta rubripennis
The Pink Streak
Noctuidae
Feltia austrina
Noctuidae
Feltia herilis
Master's Dart
Noctuidae
Feltia jaculifera
Dingy Cutworm Moth
Noctuidae
Feltia subgothica
Subgothic dart
Noctuidae
Galgula partita
The Wedgling
Noctuidae
Helicoverpa zea
Corn Earworm Moth
Noctuidae
Heliocheilus paradoxus
Noctuidae
Heliothis lupatus
Noctuidae
Heliothis virescens
Tobacco Budworm Moth
Noctuidae
Hemeroplanis historialis
Noctuidae
Hemeroplanis scopulepes
Variable Tropic
Noctuidae
Homohadena infixa
Broad Lined Sallow
Noctuidae
Homorthodes lindseyi
Noctuidae
Hypena madefactalis
Gray Edged Bomolacha
Noctuidae
Hypena scabra
Green Cloverworm Moth
Noctuidae
Hypenodes fractilinea
Broken-lined Hypenodes
Noctuidae
Hypsoropha hormos
Small Necklace Moth
Noctuidae
Hypsoropha monilis
Large Necklace Moth
Noctuidae
Idia aemula
Common Idia
Noctuidae
Idia americalis
American Idia
Noctuidae
Idia lubricalis
Glossy Black Idia
Noctuidae
Isogona tenuis
Thin Lined Owlet
Noctuidae
Lacinipolia erecta
Noctuidae
Lacinipolia explicata
Explicit Arches
Noctuidae
Lacinipolia implicata
Implicit Arches
Noctuidae
Lacinipolia laudabilis
Laudable Arches
Noctuidae
Lacinipolia teligera
Noctuidae
Ledaea perditalis
Lost Owlet
Noctuidae
Lesmone detrahens
Detracted Owlet
Noctuidae
Leucania linda
Noctuidae
Leucania multilinea
Many-lined Wainscot
Noctuidae
Leucania phragmitidicola
Phragmite's Wainscot
Noctuidae
Loxagrotis acclivis
Noctuidae
Marathyssa inficita
Dark Marathyssa
Noctuidae
Matigramma pulverilinea
Noctuidae
Meganola spodia
Ashy Meganola
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Table 2.11 continued – Moths of Keystone Ancient Forest Preserve
SubFamily
Common Name
Species
Noctuidae
Melipotis jucunda
Merry Melipotis
Noctuidae
Meropleon diversicolor
Noctuidae
Metalectra discalis
Common Fungus Moth
Noctuidae
Metalectra tantillus
Black Fungus Moth
Noctuidae
Mocis latipes
Small Mocis
Noctuidae
Mocis texana
Texas Mocis
Noctuidae
Nedra ramosula
Gray Half Spot
Noctuidae
Nigetia formosalis
Thin Winged Owlet
Noctuidae
Ogdoconta cinerola
Common Pinkband
Noctuidae
Ommatochila mundula
Noctuidae
Paectes pygmaea
Pygmy Paectes
Noctuidae
Palthis angulalis
Dark Spotted Palthis
Noctuidae
Palthis asopialis
Faint Spotted Palthis
Noctuidae
Pangrapta decoralis
Decorated Owlet
Noctuidae
Panopoda carneicosta
Brown Panopoda
Noctuidae
Panopoda rufimargo
Red Lined Panopoda
Noctuidae
Perigea xanthioides
Red Grounding
Noctuidae
Phalaenostola larentoides
Black-banded Owlet
Noctuidae
Phoberia atomaris
Common Oak Moth
Noctuidae
Phoberia ingenua
Phoberia Moth
Noctuidae
Phosphila miselioides
Spotted Phosphila
Noctuidae
Phyprosopus callitrichoides
Curve Lined Owlet
Noctuidae
Phytometra ernestinana
Ernestine's Moth
Noctuidae
Plusiodonta compressipalpis
Moonseed Moth
Noctuidae
Protolampra brunneicollis
Brown-collared Dart
Noctuidae
Pseudaletia unipuncta
Armyworm Moth
Noctuidae
Pseudeustrotia carneola
Pink Barred Lithacodia
Noctuidae
Pseudoplusia includens
Soy Bean Looper Moth
Noctuidae
Psychomorpha epimenis
Grapevine Epimenis
Noctuidae
Ptichodis herbarum
Common Ptichodis
Noctuidae
Raphia abrupta
Abrupt Brother
Noctuidae
Schinia arcigera
Arcigera Flower Moth
Noctuidae
Schinia bina
Bina Flower Moth
Noctuidae
Schinia chrysella
Noctuidae
Schinia crenilinea
Noctuidae
Schinia grandimedia
Noctuidae
Schinia lynx
Lynx Flower Moth
Noctuidae
Schinia mortua
Noctuidae
Schinia nubila
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Table 2.11 continued – Moths of Keystone Ancient Forest Preserve
SubFamily
Common Name
Species
Noctuidae
Schinia nundina
Goldenrod Flower Moth
Noctuidae
Schinia rivulosa
Ragweed Flower Moth
Noctuidae
Schinia saturata
Brown Flower Moth
Noctuidae
Schinia siren
Noctuidae
Schinia tuberculum
Noctuidae
Schinia ultima
Noctuidae
Schinia varix
Noctuidae
Scolecocampa liburna
Dead Wood Borer Moth
Noctuidae
Spodoptera frugiperda
Fall Armyworm Moth
Noctuidae
Spodoptera ornithogalli
Yellow Striped Armyworm Moth
Noctuidae
Spragueia leo
Common Spragueia
Noctuidae
Stiriodes obtusa
Obtuse Yellow
Noctuidae
Sunira bicolorago
Bicolored Sallow
Noctuidae
Tarachidia candefacta
Olive Shaded Bird Dropping Moth
Noctuidae
Tarachidia semiflava
The Half Yellow
Noctuidae
Tathorhynchus exsiccatus
Noctuidae
Thioptera nigrofimbria
Black Bordered Lemon Moth
Noctuidae
Trichordestra legitima
Striped Garden Caterpillar Moth
Noctuidae
Tripudia quadrifera
Tripudia Moth
Noctuidae
Zale aeruginosa
Green-dusted Zale
Noctuidae
Zale horrida
Horrid Zale
Noctuidae
Zale lunata
Lunate Zale
Notodontidae
Datana ministra
Yellow Necked Caterpillar Moth
Notodontidae
Datana perspicua
Spotted Datana
Notodontidae
Furcula cinerea
Gray Furcula
Notodontidae
Heterocampa obliqua
Oblique Heterocampa
Notodontidae
Heterocampa subrotata
Small Heterocampa
Notodontidae
Heterocampa umbrata
White Blotched Heterocampa
Notodontidae
Hyperaeschra georgica
Georgian Prominent
Notodontidae
Litodonta hydromeli
Notodontidae
Macrurocampa marthesia
Mottled Prominent
Notodontidae
Nadata gibbosa
White Dotted Prominent
Notodontidae
Oligocentria lignicolor
White Streaked Prominent
Notodontidae
Peridea angulosa
Angulose Prominent
Notodontidae
Schizura ipomoeae
Morning Glory Prominent
Notodontidae
Schizura leptinoides
Black Blotched Schizura
Oecophoridae
Antaeotricha leucillana
Pale Gray Bird-dropping Moth
Oecophoridae
Antaeotricha schlaegeri
Schlaeger's Fruitworm
Plutellidae
Plutella xylostella

67

Table 2.11 continued – Moths of Keystone Ancient Forest Preserve
SubFamily
Common Name
Species
Psychidae
Thyridopteryx ephemeraeformis
Evergreen Bagworm Moth
Pterophoridae
Oidaematophorus paleaceus
Pyralidae
Achyra rantalis
Garden Webworm
Pyralidae
Aethiophysa lentiflualis
Pyralidae
Aglossa cuprina
Pyralidae
Agriphila vulgivagella
Pyralidae
Argyria rufisignella
Pyralidae
Arta epicoenalis
Pyralidae
Blepharomastix magualis
Pyralidae
Blepharomastix ranalis
Pyralidae
Crambus agitatellus
Double-banded Grass-veneer
Pyralidae
Crambus hamellus
Grass-Veneer moth
Pyralidae
Crambus leachellus
Leach's Grass-veneer
Pyralidae
Crambus praefectellus
Common Grass-veneer
Pyralidae
Crambus quinquareatus
Large-striped Grass-veneer
Pyralidae
Desmia funeralis
Grape Leaffolder Moth
Pyralidae
Desmia maculalis
Grape Leaffolder Moth
Pyralidae
Diacme elealis
Pyralidae
Diastictis ventralis
White-spotted Brown Moth
Pyralidae
Dolichomia olinalis
Yellow-fringed Dolichomia
Pyralidae
Elophila obliteralis
Waterlily Leafcutter
Pyralidae
Epipagis huronalis
Pyralidae
Epipaschia zelleri
Zeller's Epipaschia
Pyralidae
Euchromius ocelleus
Pyralidae
Glaphyria sequistrialis
White-roped Glaphyria
Pyralidae
Helvibotys pucilla
Pyralidae
Herpetogramma aeglealis
Serpentine Webworm Moth
Pyralidae
Herpetogramma bipunctalis
Two-spotted Herpetogramma
Pyralidae
Homoeosoma deceptorum
Pyralidae
Homoeosoma electellum
Sunflower Moth
Pyralidae
Hymenia perspectalis
Spotted Beet Webworm Moth
Pyralidae
Lineodes integra
Eggplant Leafroller
Pyralidae
Lineodes interrupta
Pyralidae
Microcrambus elegans
Pyralidae
Microcrambus minor
Pyralidae
Neohelvibotys polingi
Pyralidae
Nephrogramma reniculalis
Pyralidae
Nomophila nearctica
Lucerne Moth
Pyralidae
Ommatospila narcaeusalis
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Table 2.11 continued – Moths of Keystone Ancient Forest Preserve
SubFamily
Common Name
Species
Pyralidae
Palpita magniferalis
Splendid Palpita
Pyralidae
Palpita quadristigmalis
Pyralidae
Parachma ochracealis
Parachma Moth
Pyralidae
Parapediasia decorella
Pyralidae
Perispasta caeculalis
Pyralidae
Pimodes caliginosus
Pyralidae
Polygrammodes flavidalis
Pyralidae
Pyralis disciferalis
Pyralidae
Pyrausta laticlavia
Southern Purple Mint Moth
Pyralidae
Pyrausta pseuderosnealis
Pyralidae
Pyrausta rubicalis
Pyralidae
Pyrausta tyralis
Pyralidae
Pyrausta volupialis
Pyralidae
Quasisalebria fructetella
Pyralidae
Saucrobotys futilalis
Dogbane Saucrobotys
Pyralidae
Spoladea recurvalis
Hawaiian Beet Webworm Moth
Pyralidae
Tampa dimediatella
Pyralidae
Toripalpus breviornatalis
Pyralidae
Uresiphita reversalis
Pyralidae
Urola nivalis
Pyralidae
Vaxi auratella
Pyralidae
Vaxi critica
Saturniidae
Actias luna
Luna Moth
Saturniidae
Antheraea polyphemus
Polyphemus Moth
Saturniidae
Automeris io
Io Moth
Sphingidae
Ceratomia catalpae
Catalpa Sphinx
Sphingidae
Ceratomia undulosa
Waved Sphinx
Sphingidae
Darapsa myron
Grapevine Sphinx
Sphingidae
Hyles lineata
White Lined Sphinx
Sphingidae
Paonias excaecatus
Blind Eyed Sphinx
Tineidae
Acrolophus popeanella
Tortricidae
Archips argyrospila
Fruit-tree Leafroller Moth
Tortricidae
Argyrotaenia quercifoliana
Tortricidae
Choristoneura rosaceana
Oblique-banded Leafroller moth
Tortricidae
Clepsis virescana
Tortricidae
Croesia semipurpurana
Oak Leaftier Moth
Tortricidae
Cydia latiferreanus
Filbert Worm
Tortricidae
Decodes basiplaganus
Tortricidae
Eucosma similiana
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Table 2.11 continued – Moths of Keystone Ancient Forest Preserve
SubFamily
Common Name
Species
Tortricidae
Eumarozia malachitana
Tortricidae
Gretchena bolliana
Tortricidae
Pandemis lamprosana
Woodgrain Leafroller
Tortricidae
Pelochrista corosana
Tortricidae
Platynota flavedana
Tortricidae
Sparganothis caryae
Tortricidae
Sparganothis pettitana
Tortricidae
Sparganothis sulfureana
Sparganothis Fruitworm Moth
Yponomeutidae
Atteva punctella
Ailanthus Webworm Moth
Yponomeutidae
Lactura psammitis
Zygaenidae
Harrisina americana texana
Grapeleaf Skeletonizer Moth

Figure 2.17 – Moths of KAFP
Above left: Sunflower moth (Source: flickr.com)
Above right: Grape leaffolder moth (Source:
butterfliesandmoths.org)
Right: Obtuse yellow moth (Source: flickr.com)
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Table 2.12 – Odonates of Keystone Ancient Forest Preserve
SubFamily
Common Name
Species
Aeshnidae
Common Green Darner
Anax junius
Calopterygidae
Ebony Jewelwing
Calopteryx maculata
Coenagrionidae
Blue-fronted Dancer
Argia apicalis
Coenagrionidae
Variable Dancer
Argia fumipennis
Coenagrionidae
Powdered Dancer
Argia moesta
Coenagrionidae
Springwater Dancer
Argia plana
Coenagrionidae
Dusky Dancer
Argia translata
Coenagrionidae
Double-striped Bluet
Enallagma basidens
Coenagrionidae
Familiar Bluet
Enallagma civile
Coenagrionidae
Citrine Forktail
Ischnura hastata
Coenagrionidae
Fragile Forktail
Ischnura posita
Coenagrionidae
Desert Firetail
Telebasis salva
Corduliidae
Common Baskettail
Epitheca cynosura
Corduliidae
Mocha Emerald
Somatochlora linearis
Gomphidae
Flag-tailed Spinyleg
Dromogomphus spoliatus
Gomphidae
Plains Clubtail
Gomphus externus
Gomphidae
Sulphur-tipped Clubtail
Gomphus militaris
Gomphidae
Common Sanddragon
Progomphus obscurus
Gomphidae
Russet-tipped Clubtail
Stylurus plagiatus
Lestidae
Great Spreadwing
Archilestes grandis
Libellulidae
Banded Pennant
Celithemis fasciata
Erythemis simplicicollis
Libellulidae
Eastern Pondhawk
simplicicollis
Libellulidae
Slaty Skimmer
Libellula incesta
Libellulidae
Widow Skimmer
Libellula luctuosa
Libellulidae
Twelve-spotted Skimmer
Libellula pulchella
Libellulidae
Great Blue Skimmer
Libellula vibrans
Libellulidae
Blue Dasher
Pachydiplax longipennis
Libellulidae
Wandering Glider
Pantala flavescens
Libellulidae
Spot-winged Glider
Pantala hymenaea
Libellulidae
Eastern Amberwing
Perithemis tenera
Libellulidae
Common Whitetail
Plathemis lydia
Libellulidae
Blue-faced Meadowhawk
Sympetrum ambiguum
Libellulidae
Variegated Meadowhawk
Sympetrum corruptum
Libellulidae
Black Saddlebags
Tramea lacerata
Libellulidae
Red Saddlebags
Tramea onusta
Macromiidae
Stream Cruiser
Didymops transversa
Petaluridae
Gray Petaltail
Tachopteryx thoreyi

71

Figure 2.18 – Odonates (dragonflies & damselflies) of KAFP
Above left: eastern pondhawk (Source: flickr.com)
Above right: familiar bluet (Source: flickr.com)

Nuisance Species
The 2008 ODWC Lake Management Report noted a growing concern for the introduction of
aquatic nuisance species. These species of concern include both flora and fauna. White perch
(Morone Americana) were stocked by accident into Cheney and Wilson reservoirs in Kansas.
This stocking was a result of a striped bass (Morone saxatilis) stocking contaminated with white
perch. Since white perch were found in Kaw reservoir in 2000, ODWC has continued monitoring
competition with native species such as white bass (Morone chrysops). In 2004 white perch were
found in Keystone during fall gillnetting samples.
Zebra mussels (Dreissena polymorpha; invasive freshwater mussels) were introduced into
Oklahoma by way of the navigational channels. This species is a problem in many states and
water-ways. They have the potential of altering the food chain, choking out native mussels, and
are well known for their ability to overwhelm interstitial spaces. In 2003 they were found in El
Dorado Lake in Kansas, in 2004 in Kaw Lake, and in October 2005 Zebra mussel adults were
found in Keystone Lake.
Potential threats such as Largemouth Bass Virus also exist. Although a die off has not occurred,
testing in 2002 showed that 33% of fish sampled carried the virus. Proximity of other aquatic
nuisance species above, below, or within the drainage area is also a call for concern. For
example, Alligator weed was identified in the summer of 2007 in the Arkansas River at Tulsa,
and Silver carp (Hypophthalmichthys molitrix) have been found in the Arkansas River drainage;
however, as of 2008, neither had been observed in Keystone Lake. Hydrilla is another common
nuisance species found in Oklahoma waters (ODWC, 2008).
Threatened and Endangered Species
Osage County is home to several threatened, endangered, or candidate species of wildlife. The
two endangered species include the interior least tern (Sterna antillarum) and the whooping
crane (Grus Americana). The piping plover (Charadrius melodius) is designated as a threatened
species and the mountain plover (Charadrius montanus) is a candidate for the federally
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threatened designation. These species have been identified as potentially occurring in the KAFP
(Alexander Consulting, 2006).
In addition to these species of concern, starting in 2003 the U.S. Fish and Wildlife Service
(USFWS) noted the occurrence of the American burying beetle (ABB), a federally-listed
endangered species, in Osage County. The ABB is a member of the beetle family, Silphidae, and
is known to bury vertebrate carcasses for reproductive purposes as well as exhibit parental care
of young. The ABB is fully nocturnal and active when nighttime temperatures consistently
exceed 60 F. For the remainder of its life cycle (generally mid-May to late-September) the ABB
remains in an inactive state buried at soil depths ranging from 6- to 36-inches (Anderson 1982,
Kozol et al., 1988 as cited in Alexander Consulting, 2003). Researchers have determined that the
ABB may be present in portions of the KAFP during summer months. During the inactive
season, it is possible that the ABB exists buried in project area soils of suitable characteristics.
Interior least tern
Identified as an endangered species in 1985 (USFWS, 1992), interior least terns are common
summer residents around Keystone Lake. They utilize sandbar habitats for nesting and loafing,
and the adjacent shallow water habitat for feeding. Historically the least tern nested on islands
and sandbars associated with the major river systems of the state—habitat often impacted by the
network of flood control lakes operated by the Corps. The birds lay their eggs in shallow
depressions called “scrapes” made in the sand and gravel. Many things, including both high and
low water levels, potentially threaten those nests. High water levels can flood and wash them
away while low water levels can grant access to predators and people.
Population declines of least terns have been attributed to habitat loss or degradation where dams,
reservoirs, and other changes to river systems have eliminated most historic least tern habitat.
Narrow forested river corridors have replaced the wide channels dotted with sandbars that are
preferred by the terns. In addition, recreational activities on rivers and sandbars disturb the
nesting terns, causing them to abandon their nests. This would include ATVs, hiking, picnicking,
boating and swimming on or near sandbars where birds nest.
Whooping crane
The whooping crane occurs only in North America and is North America’s tallest bird, with
males approaching 5 feet tall when standing erect. The whooping crane adult plumage is snowy
white except for black primaries, black or grayish feathers attached to the upper leading end of
the wing, sparse black bristly feathers on the crown and side of the head from the bill to the angle
of the jaw, and a dark gray-black wedge-shaped patch on the neck. In July 2010, the total
population of Whooping cranes in the world was recorded as 535 (USFWS, nd.) Because of its
low numbers, the whooping crane was added to the endangered species list in 1967. It is
considered a rare spring and fall migrant in the area of the Keystone Ancient Forest Preserve.
The cranes use emergent vegetation along the edges of marshes, prairie pothole wetlands, or
lakes for resting sites; croplands for foraging; and riverine wetlands for roosting. Whooping
cranes have declined primarily because of loss of wintering and breeding habitat. Shootings and
collisions with powerlines or fences have been sources of mortality in recent years.
Piping plover
Piping plover populations were federally listed as threatened and endangered in 1985. The
Northern Great Plains and Atlantic Coast populations are threatened, and the Great Lakes
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population is endangered. Piping plovers are considered threatened throughout their wintering
range, which includes Oklahoma. According to the last breeding census in 1996, the Northern
Great Plains population is the largest of the three breeding populations, numbering
approximately 1,400 breeding pairs. The Atlantic Coast population consisted of 1,372 breeding
pairs, and the Great Lakes population had only 32 breeding pairs. The highest concentration of
birds reported in winter censuses are found in Texas, Louisiana, and Florida. However, only 63
percent of the breeding birds counted in 1991 was reported during the winter census, suggesting
that important wintering areas are still unknown (USFWS, 2010).
Mountain plover
The Mountain Plover (Charadrius montanus) is an uncommon terrestrial shorebird found in arid
shrublands, shortgrass prairies, and other sparsely vegetated plains of the western Great Plains of
the United States, southern Canada, and northern Mexico. Within the United States, most
breeding occurs in Montana, Wyoming, and Colorado; fewer breeding birds occur in Kansas,
Nebraska, New Mexico, Oklahoma, Texas, and Utah. Over the last 150 years, changes in land
use and in the grassland herbivore community have altered the abundance, habitat use, and
distribution of Mountain Plovers. In Oklahoma, researchers estimate a total estimate of 225-250
Mountain Plovers; approximately 90% of those were located on plowed fields of Sherm or
Gruver clay loam soils with slopes < 2% (McConnell, Leslie, & Shackford, nd.). McConnell et
al. estimate that 1-3% of the global Mountain Plover population breeds in Oklahoma. On June
29, 2010 the U.S. Fish and Wildlife Service reinstated a proposal to list the mountain plover as a
threatened species under the Endangered Species Act.

Accessibility
The Oklahoma State Parks Division strives for accessibility for those with disabilities in all its
park locations and facilities and has an access plan for the Division. Many parks and facilities
were designed and constructed before the passage of the 1990 Americans with Disabilities Act
(ADA), and well before the Americans with Disabilities Act Accessibility Guidelines (ADAAG)
were developed. Further, by its very nature, the natural environment may not lend itself to easy
access for those with mobility impairments.
The technical provisions of the ADA permit deviation from the stated guidelines. These
provisions allow deviation from full compliance if accessibility cannot be provided because
(1) compliance would cause substantial harm to cultural, historic, religious or significant natural
features or characteristics; (2) substantially alter the nature of the setting or purpose of the
facility; (3) require construction methods or materials that are prohibited by federal, state or local
regulations or statutes; or (4) would not be feasible due to terrain or the prevailing construction
practices.
In 2007, the United States Access Board issued a Notice of Proposed Rule Making (NPRM) for
outdoor developed areas. These rules and their associated interpretations have direct bearing on
the consideration of access in Keystone Ancient Forest. The minimum requirements found in the
NPRM for outdoor developed areas are based on several principles developed through the
regulatory negotiating process. They include (U.S. Access Board, 2009):
1. Protect the resource and environment
2. Preserve the experience
3. Provide for equality of opportunity
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4. Maximize accessibility
5. Be reasonable
6. Address safety
7. Be clear, simple, and understandable
8. Provide guidance
9. Be enforceable and measurable
10. Be consistent with Americans with Disabilities Act Accessibility Guidelines (as much as
possible)
11. Be based on independent use by persons with disabilities
Trails that currently exist in the recommended properties are all natural surfaces, although
several of the properties have hard surface sidewalks in the developed areas. Any one designated
trail may make use of all or several surface types. If major trail redesign or construction were to
occur, it would be important to ensure compliance with the ADA standards where appropriate.
The NPRM addresses ten provisions that must be considered related to trail accessibility. These
provisions are:
1. Surface – must be firm and stable
2. Clear tread width – minimum of 36 inches
3. Openings in surface – may not permit passage of sphere one-half inch in diameter
4. Protruding object – minimum of 80” of clear headroom above the trail
5. Tread obstacles – cannot exceed a maximum of two inches
6. Passing space – minimum of 60” by 60” at intervals of 1000’ or less
7. Slope – addresses cross slope and running slope
8. Resting intervals – at least 60” in width
9. Edge protection – not necessarily required, but may be provided
10. Signage – information on distance and departure from technical provisions
An example of possible signage for trails as
suggested by the National Center on Accessibility
is shown in Figure 2.19. As of 2010, no specific
signs have been designated for universal
communication related to accessible trails.
However, these signs communicate the concept of
accessibility in outdoor developed recreation
spaces that include trails.
Other considerations related to access for persons
with disabilities include “Braille trail” concepts
that allow persons with visual limitations to enjoy
the features of a trail. This is particularly true if the
trail is interpretive in nature, with signs
communicating information related to natural,
cultural, historic, or other significant topics related
to the park environment.
In an effort to fully disclose the extent of
accessibility within state parks, the Oklahoma
State Park Division developed terms to describe
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Figure 2.19 – Accessible Trail
Signage

two levels of access; these terms are used in State Parks publications: accessible and usable.
Accessible indicates that the park “substantially complies with the Americans with
Disabilities Act Accessibility Guidelines (ADAAG). The facility is connected with a
barrier-free-route-of-travel from an accessible parking area.”
Usable indicates that the “facility allows significant access. Some individuals with
disabilities may have difficulty and need assistance. Due to topography and the
primitive nature of some sites, parking and connecting routes may not be accessible to
all with disabilities” (OTRD, 2007).
The existing trails in the Preserve are not currently accessible trails, and such modification may
not be desirable. The natural terrain varies considerably in slope, including side slope on the
trails; in addition, the environment includes vulnerable animal species. Thus, ADAAG-defined
accessibility to every area of the park is not practical, nor necessarily desirable.
It will be necessary to complete a thorough review of accessibility throughout Keystone Ancient
Forest Preserve. This would include restroom facilities, trails, parking lots, and any other
construction or artificial enhancements. In addition and in light of continuous updating, new
rule-making, and interpretation of rules, on-going vigilance related to accessibility is required.
An example of this rule-making and interpretation took effect March 15, 2011 under the
Department of Justice ruling that specified “other power-driven mobility devices” (OPDMD)
that could be used on trails by individuals with mobility limitations. At present, the expectation
is that the operating entity (whether the City of Sand Springs, The Nature Conservancy, OTRD,
or some other agency) shall “make reasonable modifications in policies, practices, or procedures
to permit the use of other power-driven mobility devices by individuals with mobility
disabilities, unless the public entity can demonstrate that the class of OPDMD cannot be
operated in accordance with legitimate safety requirements that the public entity has adopted
based on actual risks” (American Trails, 2011).
Policies related to operation of power-driven mobility devices in Keystone Ancient Forest
Preserve will have to be developed. Motorized maintenance vehicles have been utilized within
the Preserve. However, motorized mobility devices have not been commonly utilized in the
KAFP.

Figure 2.20 – Exploring KAFP
Above: fire ring and benches
Left: “Wayfinding Tree”
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Chapter 3 – Current Status of the Resource
Recreational and Educational Development
Keystone Ancient Forest Preserve is managed through the Department of Parks and Recreation
in the City of Sand Springs, Oklahoma. In this case, management is principally in a caretaker
role, providing oversight for the property. In addition, staff members in the Department
coordinate volunteer docents and special events at the Preserve. Maintenance has been focused
on mowing of the entry drive, the area surrounding the parking lot, and keeping the trails cleared.
Two portable restrooms placed in the parking lot require service.
Having limited development within the Preserve has precluded the preparation of many of the
visitor comforts and amenities that are commonly associated with a park. A short entry drive
from 209th West Avenue (also Osage County road 1200) provides the only public vehicular
access into the 1,360 acre property. The entry drive is gated as shown in earlier photographs (e.g.
Figure 1.1, page 13). This entry drive is hard surfaced and provides a very attractive, if short,
drive into the property. Once on the property, the entry drive leads to a parking lot with capacity
for approximately a dozen vehicles.

Figure 3.1 – Entry drive to Keystone Ancient Forest Preserve

From the south boundary of the property there is an oil field access road that leads northward
into the Preserve. This route demands high vehicular clearance and would be best accessed with
a four-wheel drive vehicle. This route is not open to the general public.
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Figure 3.2 – Keystone Ancient Forest Preserve
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Figure 3.3 – Parking lot at Keystone Ancient Forest Preserve

Adjacent to the northeast corner of the parking lot are two portable toilets, the only amenities
provided for visitors to the Preserve. As indicated and shown in Figure 3.4, the portable
restrooms are serviced regularly to maintain appropriate aesthetics in the area.

Figure 3.4 – Portable restrooms
and service at KAFP
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At present, Keystone Ancient Forest Preserve is open to the public twelve days per year, on the
second Saturday of each month. Groups of 10 or more people can make advance reservations for
guided tours of the area outside of these monthly “open house” Saturdays.
A visit to the Preserve will normally include a hike on the Frank Trail, a 1.5 mile primitive loop
trail that winds through the forest and across a ridge. From the peak of the ridge a visitor can
enjoy a panoramic view of the Arkansas River basin and Keystone Lake.

Hiking/walking Trails
The Frank Trail leads from the northwest portion of the parking lot into the Preserve. This trail
has been developed along natural grades and using natural materials. Trailside markers clearly
identify the trail and mark the trail at each tenth of a mile (Figure 3.5). The trail follows a route
that allows for an easy to moderate walk and is wide enough to permit two to three people to
walk abreast. The trail is not compliant with ADA guidelines, but is potentially usable for
persons with some physical limitations or wheeled accommodation.

Figure 3.5 – Main trail in Keystone Ancient Forest Preserve

For the walker, the sights, sounds, and smells along the trail are dominated by the forest
environment. Mushrooms, berries, and native plants attract attention along the route. Birds,
butterflies, insects, and small mammals move, scatter, chirp, and buzz along the entire route of
the trail. Learning opportunities abound in various domains. Figure 3.6 on the following page
demonstrates multiple opportunities for learning about natural history from one short visit to the
trail.
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Figure 3.6 – Sight and learning opportunities along the trail
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The trail leads across a ridge before dropping toward Keystone Lake. Along the top of the ridge a
visitor can easily re-orient to the location above Keystone Lake and in relationship to major
highways. Figure 3.7 demonstrates the view across Keystone Lake toward the west and the view
to the southwest toward the Highway 412/64 bridge across Keystone Lake.

Figure 3.7 – Views from the
Frank Trail within KAFP

In addition to the various external sights and sounds that are present within the Preserve,
additional evidence of human activity remains within the property. As such, Keystone Ancient
Forest Preserve does not have the characteristics of Wilderness as defined under federal law.
Some of the evidence of human activity is essential for management purposes (e.g., maintenance
or fire road), while other evidence remains from time and activity prior to dedication as a
preserve. Several of these examples are shown in Figure 3.8 on the following page.
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Figure 3.8 – Evidence of human activity in KAFP
Above left: 1970s era deer-stand
Above right: fire road near trail
Below right: one of several barbed wire fences
Below: natural gas pipeline
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About one-quarter mile of the Frank Trail has been recently enhanced with a crushed limestone
surface. The intent of this additional surface material was to make reasonable accommodation for
persons with mobility limitations. This portion of the trail has less elevation change than is found
in the longer portion of the Frank Trail. However, slope, width, and other guidelines for trails
intended for persons with disabilities have not been stringently applied (Figure 3.9).

Figure 3.9 – Accessible portion of Frank Trail

Property Value of Keystone Ancient Forest
In 2010, Walton Property Services, L.L.C. completed an appraisal of 1,092 acres in Government
Lot 1, Section 4-T19N-R10E, Tulsa County, and Sections 21, 27, 28, 29, 32, and 33-T20NR10E, Osage County. This property is the Keystone Ancient Forest Preserve although reported
acreages differ slightly. In this appraisal, the value of the property was set at $1,310,000 with the
assumption that there are no material hazards remaining from prior oil field activity.

Public Access and Entry Aesthetics
Public access for Keystone Ancient Forest Preserve is a direct and short entry drive from 209th
West Avenue, also identified as Osage County Road 1200. Therefore, public access and entry
aesthetics for Keystone Ancient Forest are related to the area along the highway north and south
of the entry drive. At present, 209th West Avenue is a two-lane rural roadway that continues on
across the north edge of Keystone Lake and intersects with State Highway 99 north of Cleveland.
The environment bordering 209th West Avenue is mixed forest and grassland with several
residential developments dispersed along the immediate surroundings for the Preserve. A few
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commercial properties are also distributed along the roadway and provide the least aesthetic
surroundings for the Preserve.
The immediate entry to Keystone Ancient Forest Preserve has been improved with the stone and
iron entry gate. This entry is well-marked and attractive. Several cell phone towers and antennae
interrupt the forested horizon along the roadway, but have limited interference with views from
within the Preserve.

Visitation to the Preserve
Informal attendance records have been maintained by the City of Sand Springs since they began
management of the property. The Preserve is officially open twelve days each year, monthly on
the second Saturday. In addition, groups of ten or more can make reservations for arranged hikes
through the Preserve. Approximately 700 hikers visit the Preserve annually.

Public Perception of Keystone Ancient Forest Preserve
At the time of preparation of this resource management plan, the authors reviewed numerous
websites and marketing sources related to Keystone Ancient Forest provided by private sources.
Further, private citizens and visitors to Keystone Ancient Forest Preserve maintain personal
“blogs” and social networking sites that address their experiences and visits to the park.
The general tone of these comments related to Keystone Ancient Forest Preserve is highly
positive. The dominant commentary provided by the public is generated by individuals who have
visited the property and present a “conservation” or “preservation” value in their statements.
Numerous photographers post their work from the Preserve, highlighting the wonderful
resources available for nature photography. Without exception, the commentary emphasizes the
need to conserve this property for future generations.

Park Management
As has been indicated, Keystone Ancient Forest Preserve has been managed through the Sand
Springs Department of Parks and Recreation. This management included coordination of
reservations, coordination of volunteer docents, scheduling and staffing for the public visitation
days each month, and general maintenance. Maintenance included mowing the front entrance
and drive areas at a cost of approximately $1,200 per year. In addition, park staff mows and trims
the trails about four times annually at a cost of about $500 per year. These city personnel also
pick up the trash on a monthly basis at a cost of about $1,000 per year. Presently, the portable
restrooms maintained on site are serviced under a private contract at a cost of $350 annually.

Staffing
Staffing at Keystone Ancient Forest Preserve has been quite consistent since the property has
been managed by the City of Sand Springs. All personnel and management expenses are part of
the larger budget for the Sand Springs Department of Parks and Recreation. Volunteers,
including docents, assist with “open house” days at the Preserve, trail maintenance, property
clean-up, and all other aspects of management.
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Revenue and Expenses
Specific revenue is not generated under the present management. However, the expenses as
stated for mowing, trail maintenance, waste management, and other maintenance efforts has
ranged from $2,850 to $3,050 annually.

Hazards Analysis – Natural and Operational
Any recreational activity includes the exposure to hazards, and the probability of specific risks
may increase in many outdoor settings. In most current discussions related to hazard and risk,
hazards are defined as conditions or events. Risk is the likelihood of injury resulting from a
given hazard and is typically defined as a probability of adverse effects from those conditions or
events. Everything people do exposes them to hazards. It is how people conduct themselves that
determines the risk. An agency or site risk management plan addresses potential loss from
anticipated hazards.

Natural Hazards
As with all natural areas, Keystone Ancient Forest Preserve includes a number of hazards. Some
of those hazards are natural and related to such things as topography, flora, and fauna. Some of
the hazards could be structural or related to design; other hazards are operational in nature.
Natural hazards in Keystone Ancient Forest Preserve include the steep terrain, flora and fauna, as
well as a number of other natural conditions or events. In addition, the development of trails into
natural terrain encourages visitors to interact with the natural environment, encouraging people
to participate in recreation in an outdoor setting. For example, trails invite visitors to engage the
varied terrain and, while signage exists, distressed and lost hikers are not uncommon. Quite
commonly, the visitor is not informed of the various hazards and is not prepared for the risks
involved in their interactions. Due to the size and orientation of Keystone Ancient Forest
Preserve, it is unlikely that an individual would become “lost” on property.
Among the natural hazards present in the park are those associated with weather events. The
National Climatic Data Center reports a variety of such hazards by county over several years.
These hazards include hail, floods, thunderstorms with accompanying wind and lightning,
tornadoes, heavy snow, ice, excessive heat, and drought. Staff members are prepared to notify
park visitors in the event of severe weather, but appropriate shelter is limited. At the present
time, neither signage nor printed visitor materials provide severe weather information to visitors
to the Preserve. However, since visitation is limited to daylight hours, visitors encounter fewer
weather related concerns than would overnight visitors.
Other natural hazards are related to life forms in the natural environment. Any time people are
hiking and recreating in an outdoor environment, a chance exists that they will inadvertently
encounter such wildlife; this is the case in Keystone Ancient Forest Preserve. The park and forest
encompasses an environment suitable for venomous snakes including the copperhead,
rattlesnake, and water moccasin. Timber rattlesnakes are documented to inhabit the Preserve.
A number of mammals common to the park are subject to rabies. They include raccoons,
opossums, skunks, badgers, and bats. Additional animals include armadillos and the possibility
of bobcats.
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The forest environment in and around Keystone Ancient Forest is home to mosquitoes, ticks, and
spiders—all of which may be hazards or present hazards to recreational visitors. The Brown
Recluse spider and the Black Widow are native to Osage County. Both spiders have produced
adverse effects for humans in recreational settings (and other environments). In addition, ticks
are known carriers of a number of serious diseases in humans.
The 2002 Statewide Comprehensive Outdoor Recreation Plan (Caneday, 2002) stated:
An “environmental problem” of increasing occurrence in Oklahoma in recent
years is related to ticks and tick-transmitted diseases. Although there are a number
of tick-transmitted diseases, the most frequent occurrence is shown by Rocky
Mountain spotted fever, Lyme disease, and Tularemia. A number of factors are
related to this increased occurrence of disease including demographics, living
preferences, and recreational behavior. Oklahoma has experienced significant
increases in tick-transmitted diseases over the past decade. While most of these
diseases can be treated, the diseases can also be life threatening. Participants in
outdoor recreation are among those who encounter the ticks and who contract the
tick-transmitted diseases. A concerted, unified effort is necessary to educate the
recreational visitor regarding the results of recreational behaviors.
At the time of the writing of the 2002 SCORP, the author contacted the Centers for Disease
Control (CDC) in Atlanta regarding rumors (at that time) of a mosquito borne virus – West Nile
virus. The CDC assured Caneday that Oklahoma would not experience West Nile virus within
the five-year period covered by the 2002 SCORP (2002-2007). However, by summer 2003,
Oklahoma was experiencing cases of West Nile virus among horses and humans. Often these
resulted from outdoor recreation activity, and that pattern is continuing.
Some plants are also hazardous to some
individuals and the risk varies by degree of
exposure and response to that exposure.
Poison ivy is among those potentially
hazardous plants at Keystone Ancient Forest.
The photograph included in Figure 3.10
documents poison ivy within Keystone
Ancient Forest Preserve.
Figure 3.10 – Poison Ivy in Keystone
Ancient Forest Preserve
Another potential natural hazard in a recreation environment is waterborne disease. As stated in
the 2002 Statewide Outdoor Recreation Plan (SCORP) for Oklahoma (Caneday, 2002):
Since 1971, Federal agencies (CDC and EPA) have maintained a collaborative
surveillance system for collecting and reporting data related to occurrences and
causes of waterborne-disease outbreaks (WBDOs). As an environmental hazard,
waterborne diseases have always been present in the United States; however,
outbreaks linked to drinking water have steadily declined since 1989. By contrast,
the number of outbreaks linked to recreation activity has increased (Center for
Disease Control). It is not clear whether this is due to increased outdoor recreation
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activity, larger numbers of people involved in outdoor recreation, or greater hazard
present in the water environment. CDC reports for 1995 – 1996 have shown that the
exposure to the disease occurred in lakes in 59% of waterborne-disease outbreaks of
gastroenteritis associated with recreational water. Equal percentages (27%) of
Cryptosporidium parvum and Escherichia coli as the etiologic agent were reported
during that period.
Keystone Ancient Forest has the potential to be a host for waterborne disease through the
standing water on-site and waters in Keystone Lake.

Operational Hazards
Operational hazards include those vulnerabilities to park staff, the park system, or the state of
Oklahoma that exist as a result of management or operation of the resource and application of
policy. Management and operational decisions are made on a daily basis and are affected by
budgets, prioritization within the park system, staffing patterns, local and state politics, and other
external influences.
At present, emergency fire service and other emergency services are provided by the Sand
Springs Fire Department. Emergency response time is estimated to be twenty minutes.
Additional assistance is provided by the Oklahoma Division of Forestry, especially in those cases
of wildfire in the forest or grasslands. Emergency medical service is available in Sand Springs.
Further, weather-related events (e.g., ice storms, strong winds) in Oklahoma often result in tree
and limb damage throughout the Preserve. The locations in which downed trees and limbs have
immediate impact on visitors include the trails and parking areas. Currently, Keystone Ancient
Forest does not have a formal limb management or tree replacement program; this is common
throughout many park systems. Park staff members attend to downed trees and limbs as they
discover them and/or are notified of the hazard.

Law Enforcement
At present, all law enforcement at Keystone Ancient Forest Preserve is handled through one of
three agencies: (1) the Sand Springs Police Department, (2) the Osage County Sheriff’s
Department, or (3) the Tulsa County Sheriff’s Department. There have been no incidents
reported during the past three years that require police or sheriff’s involvement.

Policy-Related Exposures
Some aspects of management of hazard risk are incorporated into law enforcement. Park rangers
are the law enforcement personnel for the Oklahoma Tourism and Recreation Department,
although they frequently have cooperative (mutual aid) agreements with county sheriffs and the
Oklahoma Highway Patrol. Law enforcement authority for Oklahoma State Park Rangers is
authorized by state statute as follows (Title 74 § 1811.2, 1991):
Park rangers, when commissioned, shall have all the powers of peace officers except
the serving or execution of civil process, and shall have in all parts of the state the
same powers with respect to criminal matters and enforcement of the laws relating
thereto as sheriffs, highway patrolmen [sic] and police officers in their respective
jurisdictions and shall possess all immunities and matters of defense now available or
hereafter made available to sheriffs, highway patrolmen, and police officers in any
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suit brought against them in consequence of acts done in the course of their
employment, provided, however, they shall comply with the provisions of Section
3311 of Title 70 of the Oklahoma Statutes.
In parks with CLEET certified or reserve certified personnel, written logs are maintained by park
staff to document incidents. In addition to the regular log, staff members complete incident
reports when notified of property damage or personal injury to visitors or staff. While the
incident reporting form requires information regarding personal injury or property damage, the
process does not appear to require follow-up with the reporting party. No CLEET certified
personnel work in the KAFP.
In terms of wildlife, while a formal management plan does not exist, staff operates under an
agreed-upon plan approved by the Oklahoma Division of Wildlife Conservation (ODWC). As an
important natural resource in the preserve, the vulnerable and endangered species in the area lack
a management plan other than classification by ODWC.
Perhaps one of the most essential operational hazards related to the public is the concern that cell
phones and radios have limited to sporadic service in rural areas, and possibly within the park.
During the preparation of the RMP, research staff members were able to acquire and maintain
cell phone signals throughout Keystone Ancient Forest Preserve. Thus, in case of injury, illness,
fire, or other emergency, park visitors with personal cell phones should be able to contact
necessary emergency services.

Waste Management
The relatively small and concentrated area of development at Keystone Ancient Forest Preserve
allows for a focused effort related to waste management. There are two primary concerns related
to waste management within the park: solid waste and liquid waste.
Solid waste and liquid waste is transported off-site by private contract. The portable restrooms
are serviced under private contract. Solid waste is collected by visitors, docents, or staff in
containers near the parking lot and transported to appropriate waste disposal off site. At present,
the Sand Springs Department of Parks and Recreation transports solid waste off-site for disposal.
Park management did not express any concerns or problems with waste management at Keystone
Ancient Forest Preserve. As with any area that is utilized by the public, some trash and litter is
present within the Preserve. This solid waste presents a visual detraction, but presents limited
problems other than clean-up of the area.
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Figure 3.11 – In Keystone Ancient Forest Preserve
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Chapter 4 – Alternatives and Preferred Plans
Overview and Summary
In this Resource Management Plan, background is provided related to Keystone Ancient Forest
Preserve. When analyzed, this information raises several issues for consideration. These issues
are presented in the following discussion with alternatives for management to consider. In each
case, based on the available information a preferred alternative is identified.

Issues and Alternatives
Issue Statement 1: Qualification and branding as a state park
One of the central issues for consideration related to Keystone Ancient Forest Preserve is its
qualification for consideration as a component of the Oklahoma State Park system. As a
preserve, the property has been managed for a different purpose and serves a vastly different role
than is traditional for a state park.
What is a state park? Jordan and Caneday addressed this question in an earlier report for OTRD
as a part of the state park visitor study in 2003 (Caneday and Jordan). As stated in that report –
The research team believes that the term “state park” should mean something
specific. The term, “state park,” should identify a property distinctively through
management practices, quality of experience and appearance to the public. The
research team believes that visitors to Oklahoma “state parks” should know
immediately that they are in a State Park because of the distinctive “branding”
apparent to the visitor and deliberately intended by management. The research
team believes that the Oklahoma Tourism and Recreation Department must
jealously guard the use of the term “state park” in much the same manner as
companies protect symbols of intellectual property.
An example of resource qualifications for specific classifications can best be demonstrated
through the National Park Service. For a property to be classified as a National Park there must
be (1) evidence of national significance for a natural, cultural, or recreational resource, (2)
management of the property must be feasible, and (3) the property must be suitable within the
mission, purpose, and system of the National Park Service.
By contrast, other classifications of National Park Service properties include National
Monuments, National Recreation Areas, and National Preserves. National monuments must be
significant natural, cultural, or recreational resources, but may be managed by entities other than
the National Park Service. National preserves are limited to significant environmental resources
and may vary in ownership and management of the resource. National recreation areas, including
Chickasaw National Recreation Area in south-central Oklahoma, are managed for more intensive
recreation in outdoor settings.
OTRD policy related to acquisition of property uses some of this language, thereby establishing
a general pattern of resource qualification. These criteria include (1) state-wide significance for
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natural beauty, uniqueness, or other recreational and resource preservation purposes, and (2) sites
which will improve the overall availability of public recreation facilities to the recreating public
while possessing resource significance (Oklahoma Tourism and Recreation Commission, 1988).
In addition, branding and classification of properties within the Department has varied over the
years. Minutes of the Oklahoma Planning and Resource Board (a precursor to the Oklahoma
Tourism and Recreation Commission) from September 18, 1953 record the passing of a motion
defining state parks, state recreation areas, state memorials, and state monuments. That variation
in descriptive classification was changed by legislation during the 1980s.
Applying the national concepts to state parks in Oklahoma and utilizing the earlier definitions in
Oklahoma, it could be concluded that a state park must (1) have a significant statewide natural,
cultural, or recreation resource, (2) be feasible to manage by the agency, and (3) be suitable
within the mission, purpose, and statewide system of state parks. If this set of qualifications is
applied to Keystone Ancient Forest Preserve, it could be concluded that:
1. Keystone Ancient Forest Preserve offers a natural, environmental resource of statewide
significance. While there are similar cross timbers properties offering similar natural
environments, Keystone Ancient Forest Preserve has received the benefit of attention
from The Nature Conservancy and the management of the City of Sand Springs. This
oversight has provided protection and documentation of the special features of the
resource. The great value of Keystone Ancient Forest Preserve for state designation is its
proximity to the Tulsa metropolitan area.
2. Keystone Ancient Forest Preserve is feasible to manage within the agency and fits within
the mission of Oklahoma State Parks. Inclusion of Keystone Ancient Forest Preserve as a
sub-component (“pod”) of Keystone State Park permits Keystone Ancient Forest
Preserve to be considered in light of the related properties and resources.
3. Keystone Ancient Forest Preserve property fits within the mission of OTRD and the
Preserve would complement the range of properties within the state park system. The
Preserve would extend the Recreation Opportunity Spectrum for Oklahoma State Parks
into the undeveloped, primitive range (Figure 4.1).

Keystone
State Park

Keystone
Ancient Forest
Preserve

Walnut
Creek
State Park

Figure 4.1 – Recreation Opportunity Spectrum
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As a result, the research team recognizes the value of Keystone Ancient Forest Preserve as a
state resource because of the unique characteristics of an ancient cross timbers forest, the habitat
that forest provides, and the life forms that are present within that habitat. Having the Preserve
within a half-hour of the Tulsa metropolitan area increases the importance of continued
preservation of the area, as well as, the teaching and interpretation that can be generated from the
Preserve.
Alternatives
A. Accept Keystone Ancient Forest Preserve as a management unit of Oklahoma State Parks
to be managed as a pod of Keystone State Park;
B. No change – continue management as it is without further state involvement.
Preferred alternative:
Alternative A: Accept Keystone Ancient Forest Preserve as a management unit of Oklahoma
State Parks to be managed as a pod of Keystone State Park.
Although the title of “Preserve” is not presently part of the publicized properties in the
Oklahoma State Park system, Keystone Ancient Forest Preserve is the appropriate and
proper title for this property. It is a preserve – not a park.

Issue Statement 2: Capacity of the property for visitors
Every property has a capacity for use. In park management, capacity has been defined as a
function of resource characteristics, type and amount of use, and management goals. The purpose
of Keystone Ancient Forest Preserve has been stated as “a nature preserve in the making . . .
provid(ing) native habitat for a diverse collection of naturally occurring plants and animals.”
As a result, the capacity of Keystone Ancient Forest is quite limited – by its small size, but more
importantly by the tolerances of plants and animals, and expectations of its desired visitors. To
date, levels of visitation, in numbers and in frequency, have not exceeded the tolerance of the
native community. However, increasing those numbers without serious study would be
undesirable.
Further development of visitor amenties and further oil field operations may also adversely affect
the habitat provided by the Preserve. Any management activity, including construction or
enhancement, within the Preserve should be evaluated for its impact on the native residents and
the habitat.
Alternatives
A. Assess the level of human activity on the habitat and increase visitation levels and
provide further visitor amenities to support those levels;
B. Assess the level of human activity on the habitat and decrease visitation levels by
reducing group size and limiting numbers on open visitation days;
C. No change – continue management as it is.
Preferred alternative:
Alternative C: No change – continue management as it is. Utilize the one day per month open
visitation schedule with reservations for parties of 10 or more on other days.
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Issue Statement 3: Appropriate Development for the Future
At present the development within the Preserve has been limited to public access along a
roadway and parking lot. Portable restrooms have been provided. The Frank Trail has been
maintained with natural materials. Other human development on the property dates from before
designation as a preserve or in support of extractive activity associated with the oil well.
The desired experience for visitors to Keystone Ancient Forest Preserve is educational,
interpretive, and recreational through walking, hiking, and learning. Visitors should reasonably
be expected to “pack in and pack out” items essential to their visit. Leave No Trace© should be
an expected practice and taught on-site when necessary. As a result, few visitor amenities beyond
the portable restrooms are needed, although composting toilets would be a good option.
A shelter would offer shade from the sun, safety from rain and lightning, and offer a proper
teaching environment. Such a shelter should be open air, without walls, providing a roofed
structure and little more. A design that fits the cross timbers environment would be desirable.
Alternatives
A. Develop a range of visitor amenities within Keystone Ancient Forest Preserve;
B. Develop only a shelter to enhance the teaching and learning experience at Keystone
Ancient Forest Preserve;
C. No change – continue management as it is.
Preferred alternative:
Alternative B: Develop only a shelter to enhance the teaching and learning experience at
Keystone Ancient Forest Preserve.

Issue Statement 4: Staffing and personnel for the future
Efficiencies in operation are necessitated by budgetary conditions and demanded by good
management practices. Keystone Ancient Forest Preserve has operated with minimal staffing;
continued operation as proposed will not change that expectation. However, operation of
Keystone Ancient Forest Preserve as a component of the Oklahoma State Park system places a
greater expectation for quality service delivery than has been expected to date. In addition,
Oklahoma State Parks has a teaching and interpretive role that should be integrated into specific
parks and properties within the system. Keystone Ancient Forest Preserve is one such property.
Since Keystone Ancient Forest is proposed to be operated as a “pod” of Keystone State Park, the
personnel for Keystone State Park, Walnut Creek State Park, and Keystone Ancient Forest
Preserve would be interconnected. However, the nature and location of Keystone Ancient Forest
demands the presence of a staff member dedicated to preparation and delivery of educational
programs and interpretive activities.
Properly qualified staff members could be achieved through utilization of collegiate interns.
Properly qualified interns could be employed for relatively low wage levels in roles such as: (1)
basic preserve maintenance, (2) natural and historic interpretation, (3) program development, (4)
out-reach, and (5) other necessary duties. Interns would require supervision and oversight – to be
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provided by a manager for the multiple properties. Interns would require housing – that could be
available from lodging available at Keystone State Park. An intern at Keystone Ancient Forest
Preserve could, and should, be shared with staffing needs at Keystone State Park and/or Walnut
Creek State Park.
Cooperative education agreements and internships could be arranged for persons in a variety of
disciplines, including (1) recreation, park, and leisure studies; (2) forestry; (3) botany, zoology,
or other natural science; (4) environmental science or environmental education; and (5) other
disciplines as appropriate. OTRD and Oklahoma State Parks would benefit greatly from such
agreements, as would participants in the internship experience.
If such an educational and interpretive tradition can be established, at some point in the future it
may be necessary to employ a qualified professional interpreter. However, that point is yet
future. Some assignment of other park maintenance staff would be necessary to sustain the
mowing, cleaning, trash removal, and trail maintenance that has been established on site.
Alternatives
A. Develop and sustain agreements for qualified internships;
B. No change – continue management as it is.
Preferred alternative:
Alternative A: Develop and sustain agreements for qualified internships.

Issue Statement 5: Access from the South Boundary
Presently an oil field access road parallels federal Highway 412/64 before turning northward into
the Keystone Ancient Forest Preserve. This road is extremely rough, and could be perceived as
being attractive to individuals seeking to gain access to the interior of the property. Such access
should be greatly restricted – limited to authorized lease holders and their agents and authorized
management personnel. It would be necessary to properly fence, gate, and sign the south
boundary. This may then require a key for authorized access.
Clearly such fencing would require an investment, but that investment will prevent undesired
activities in the Preserve.
Alternatives
A. Fence, gate, and sign the south boundary of the Keystone Ancient Forest Preserve;
B. No change – continue management as it is.
Preferred alternative:
Alternative A: Fence, gate, and sign the south boundary of the Keystone Ancient Forest
Preserve.

Issue Statement 6: Clean-up of on-site oil field
As indicated in the RMP, there has been active extraction of oil and gas from leases on the
property. These extraction sites include old oil field equipment, trash, and discarded materials.
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There may also be some chemical wastes present on the property. All of these sites and their
related waste are in sharp contrast to the purpose of Keystone Ancient Forest Preserve and have
adverse impacts upon the aesthetics and habitat values of the property.
The Oklahoma Energy Resources Board (OERB) has an active field clean-up program. This
would be an excellent opportunity for a high profile demonstration project. As an alternative, the
companies holding the leases would also be possible partners in properly cleaning their residual
wastes.
Alternatives
A. Clean up the oil field waste present in the Keystone Ancient Forest Preserve;
B. No change – continue management as it is.
Preferred alternative:
Alternative A: Clean up the oil field waste present in the Keystone Ancient Forest Preserve

Issue Statement 7: New statement of purpose
The current statement of purpose was provided by the City of Sand Springs and does not
adequately provide a purpose for a true preserve. If the State of Oklahoma were to accept KAFP
as a component in the state park system, it would be important to revise the statement of purpose
for the Preserve with the intent of managing the property in compliance with that statement of
purpose.
The best model for a statement of purpose would be based on language associated with other
properties designated as preserves. An example may be based upon language utilized in the
Wilderness Act of 1964.
“Keystone Ancient Forest Preserve, in contrast with a traditional park, is hereby recognized as an
area where the earth and its community of life are untrammeled by humans, where humans are
visitors. Keystone Ancient Forest Preserve serves scientific, educational, historic, and
recreational values – first as a habitat for wildlife and plants, and secondly as a place in which
humans may learn more about the earth and its community of life.”
Alternatives
A. Develop a new purpose statement to provide direction for management and to
communicate the significance of the property;
B. No change – continue the statement of purpose as it is.
Preferred alternative:
Alternative A: Develop a new purpose statement to provide direction for management and to
communicate the significance of the property.
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Recommendations beyond the Issues
Recommendation 1: Policy related to motorized mobility devices
Rule-making and interpretation of guidelines related to accessibility took effect March 15, 2011
under the Department of Justice ruling that specified “other power-driven mobility devices”
(OPDMD) that could be used on trails by individuals with mobility limitations. At present, the
expectation is that the operating entity (Whether the City of Sand Springs, The Nature
Conservancy, OTRD, or some other agency) shall “make reasonable modifications in policies,
practices, or procedures to permit the use of other power-driven mobility devices by individuals
with mobility disabilities, unless the public entity can demonstrate that the class of OPDMD
cannot be operated in accordance with legitimate safety requirements that the public entity has
adopted based on actual risks” (American Trails, 2011).
Policies related to operation of power-driven mobility devices in Keystone Ancient Forest
Preserve will have to be developed. Motorized maintenance vehicles have been utilized within
the Preserve. However, motorized mobility devices have not been commonly utilized in the
KAFP. It is likely that these policies will have to address such OPDMD as golf carts (both
electric and gas), Segways, and other personal motorized mobility devices.

Recommendation 2: Concerns for trail access to the Preserve
While it is tempting to recommend development of trails leading to the Preserve from various
locations outside the property, we have resisted that recommendation. Trails would likely
increase undesirable use of the property and adversely affect the habitat for which the Preserve
was designated. Visitation should be carefully managed and monitored.

Recommendation 3: Formal research areas at the Preserve
Keystone Ancient Forest Preserve is a living laboratory. Formal research areas could be
designated within the Preserve for regional colleges and universities, related to the unique
resources in the area, impacts of human use, wildlife, and rare and endangered species. Such
designation would benefit science, universities, OTRD, and the Preserve.

Recommendation 4: Installation of composting toilets
Whether use increase or not, composting toilets are desirable demonstration projects for the
Preserve. Visitors could learn about recycling, composting, and natural processes while reducing
transported waste from the property.
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Appendix A – Documents related to Property
1. Access Easement
2. Title deed
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