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From the shortgrass prairies in the panhandle to the 
oak–hickory forests of the east, Oklahoma is one of 
the most biologically diverse states in the United 
States. Oklahoma’s native grasslands include short, 

mixed, and tallgrass prairies, along with oak and pine savan-
nahs. The technical tours during the 2013 International So-
ciety for Range Management meeting will showcase some of 
the gems that Oklahoma has to offer, including remnants of 
the past where the land has never been touched by the plow 
and bison still roam the prairie.

The first of the three technical tours is the Wichita 
Mountains Wildlife Refuge, situated in the mixed-grass 
prairie of western Oklahoma and home to elk, bison, and 
Texas Longhorn cattle, where you will have the opportu-
nity to view the refuge from the peak of Mount Scott and 
learn about the refuge’s invasive species and natural disaster 
management. The second tour will focus on research at the  
USDA-ARS station in El Reno with its focus on forages, 
livestock, and watersheds. The last tour is an opportunity 
to visit the largest protected remnant of tallgrass prairie on 
Earth at The Nature Conservancy Tallgrass Prairie Pre-
serve. Bison still rumble over the landscape, and the fire 
regime mimics the management used by Native Americans 
before European Settlement.

Below is a more in depth look at the three tour locations. 
We hope to show off these gems of our state when you come 
to the 2013 International Society for Range Management 
Annual Meeting, Technical Training, and Trade Show.

Wichita Mountains
The Wichita Mountains Wildlife Refuge was set aside from 
the Comanche–Kiowa–Apache Indian Reservation as a na-
tional forest in 1901.1 In 1935 the land was transferred to 
the Bureau of Biological Survey, part of what has become 
the US Fish and Wildlife Service (USFWS). The Wichita 
Mountains, one of the oldest ranges on the planet, are known 
for their geologic formations and outcrops; from lava flows 
to granite, there are many features worth appreciating on the 
refuge. The second tallest mountain on the refuge, Mount 
Scott, is 2,464 feet tall and has a vehicle trail to the top, al-

lowing visitors to enjoy the view of the entire refuge from 
above. The 59,020 acre refuge is truly a look into the past.

Due to its geologic past, the refuge was saved from the 
plow. During the early settlement of Oklahoma and through-
out its history, farming has been a large part of the culture. 
Almost any land that could be plowed and put into crop pro-
duction was, thus altering much of the native rangeland. The 
refuge, with soil too rocky to be converted to farmland, is one 
of the few places in Oklahoma that was not plowed.

The Wichita Mountains of southwest Oklahoma are part 
of the native mixed-grass prairie region. Not only is the na-
tive prairie a live view of history, but so are the wildlife that 
inhabit the refuge. Elk and bison were exterminated from 
the park during the 1800s, but were reintroduced through 
donations in the early 1900s. There is now a thriving bison 
herd totaling around 650 animals and an elk herd ranging 
from 700 to 1,200, depending on weather conditions and 
migration. The bison herd is controlled through a round-up 
and public auction every October. The elk herd is controlled 
through an annual census and draw-in hunts every fall. The 
bison in particular are threatened by genetic drift, so each bi-
son has blood taken to monitor the genetic pool and is given 
a microchip to identify individual animals. The herd is man-
aged to maximize genetic diversity.

Other wildlife species on the refuge include white-tailed 
deer, black-tailed prairie dogs, turkey, and more. One of note 
is the black-capped vireo, an upland bird that breeds in a nar-
row band in south-central United States and north-central 
Mexico and is listed as endangered by the USFWS. Reasons 
for its decline are nest parasitism by the brown-headed cow-
bird, habitat destruction. and fire suppression. Luckily, the 
refuge has habitat suitable for the vireo and, as of 2005, had a 
population of over 1,250 birds.

Management on the refuge is geared to replicate what 
took place before European settlement, with fire as one of 
the main components. Lightning fires, as well as fires set 
by Native Americans, created a mosaic landscape prior to 
settlement. The refuge has adopted the patch-burn method 
of prescribed fire to mimic what happened historically on 
the landscape.
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But management goes farther than fire. From prairie dogs 
to bison, the native wildlife is managed to mimic historical 
accounts and the relationships among fire, animals, and veg-
etation are encouraged. Bison, Texas Longhorn cattle, elk, 
and white-tailed deer are the main browsers, and “these four 
species are the basis for the vegetation management.”1 Ev-
ery year the population of each species is assessed to deter-
mine how many can be maintained to improve and sustain 
the health of the native rangeland. The Texas Longhorns are 
not native, but are on the refuge to “preserve the cultural and 
historical legacy of this breed.”1 The stocking rate of the four 
major grazing animals is set so that only one-third of the for-
age production is consumed annually.

The refuge does not use supplemental feeding. “When I 
was transferred here I was shocked to discover there is no 
supplemental feeding here. It is all 101 percent native range-
land management,” said Suzan Howell, refuge visitor cen-
ter manager. The refuge relies on good grazing management 
practices, such as fire and proper stocking rates, to sustain 
the animals during the winter months, even with the limited 
cool-season grass production in this area of Oklahoma.

Invasive species management is also important. Brome, 
eastern red cedar, and mesquite are just a few of the invasive 
species that compete with the native vegetation. Good graz-
ing management helps to combat against the invasive species, 
but it is still a never-ending battle.

Natural disasters have played a significant role in the ref-
uge’s management in the past few years. In the last year there 
was arguably the worst drought in state history, an extreme 
wildfire, and a tornado. Last year there were over 90 days 
when the high temperature was over 100°F and there was 
only about an inch and a half of rainfall all summer 2011 at 
the refuge.2 As a result, plants went dormant very early in the 
growing season, greatly decreasing forage production. On top 
of that, a wildfire went through the refuge, burning about a 
third of the acreage. These events caused the refuge manag-
ers to get creative. After the wildfire last year, the cattle were 
moved to nearby Fort Sill to save forage for wildlife. Refuge 
employees reported that there was a high mortality of oak 
trees and even some mortality of native grasses. “There was 
a high mortality in the plants that have a shallow root sys-
tem, the plants went dormant early last year because of the 
drought and just got baked,” said supervisory biologist Walter 
Munsterman. Due to good grazing practices in the past, the 
refuge was able to face these natural disasters, but it will be 
interesting to see the effects they have in the future.

The technical tour of the Wichita Mountains Wildlife 
Refuge promises to be exciting and educational. You will have 
the opportunity to see the abundant and historical wildlife, 
as well as the breathtaking views from atop Mount Scott. 
Topics covered could include the effects and management 
after natural disasters, geology of the refuge, invasive species 
management, and overall range management, including pre-
scribed fire, how they are able to forgo supplemental feeding, 
and management of several types of grazing animals. The 

Wichita Mountains Wildlife Refuge tour has something for 
every interest. If nothing else, tag along to enjoy the beauti-
ful scenery and a look at what the prairie looked like before 
modern “improvements.” This is not a place you would ex-
pect to see in Oklahoma.

El Reno USDA-ARS Station
The second technical tour is the Grazinglands Research 
Laboratory in El Reno, also known as “Fort Reno” because 
it was under the Department of the Army until 1948, when 
it became a USDA research station.3 The station at that time 
focused primarily on animal science with a small forages pro-
gram. Over time these roles have switched, and the station 
now mainly focuses on forages with a smaller role in animal 
science research. The station also has an emphasis on wa-
tershed research. In the mid 1990s, the watershed program, 
previously in Durant and Chickasha, was moved to El Reno. 
The watershed program at El Reno today was started in 1961 
at Chickasha, with research going back more than 50 years.

The staff fluctuates between 40 and 45 people who to-
gether carry out research on the 6,700-acre research station. 
Of the 6,700 acres, 3,000 acres are native prairie, around 
1,000 are in wheat, and another 1,000 are in improved pas-
tures, along with some forestland on the north end of the 
property where it borders the North Canadian River.

The laboratory has many exciting research projects under 
way, including many agronomic crops being tested for forage 
potential. One of the major research projects of which they 
are most proud and excited is a new collaborative project. El 
Reno was selected last November as one of 10 USDA-ARS 
stations that are part of a long-term, agro-ecological network. 
“This is really spanning across both units, it includes a lot of 
the forage grazing ecosystems on the station as well as the 
watershed scale research on the Little Washita and Fort Cobb 
watersheds,” said director Jean Steiner. “This is going to be a 
pretty broad partnership; it is going to include expanding our 
forage grazing systems research to include a more complete 
accounting of the carbon and nitrogen balances, including 
greenhouse gas fluxes.”

Along with the collaborative research described above, 
the station conducts livestock grazing research. “We are 
looking at high quality forages that are suited for farm fin-
ishing of beef, so we actually look at the systems that head 
towards a conventional feedlot finishing, but we also know 
that there are producers that are interested in getting more 
or all of their gain off of forages,” Steiner said. With this 
research, the station is not only assessing the high quality 
forages, but also the quality forages that are available at 
the right time for finishing. Some of these forages include 
mixtures of grass bases that have a legume component. The 
competitiveness of the legumes is a problem especially with 
perennials, but they are testing different mixtures with dif-
ferent percentages to find the right combination. This is an 
exciting topic and is sure to bring useful information and 
data to livestock producers.
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Another project just starting is a partnership with the 
Oklahoma Mesonet and the University of Oklahoma. If you 
are unfamiliar with the Mesonet, it is a network of 120 envi-
ronmental monitoring stations across Oklahoma. These sta-
tions take environmental condition readings every five min-
utes that include weather conditions, as well as soil moisture 
and groundwater conditions, providing valuable information 
to the public. “By the time the tour starts, some scientists 
from the Oklahoma Mesonet and University of Oklahoma 
are going to establish some carbon flux network sites at our 
Mesonet station,” Steiner said. There will be two sites—one 
on a permanent tallgrass prairie site and the other on differ-
ent vegetation types, depending on the research focus. Dur-
ing the first few years, the research will focus on comparing 
wheat-grazing systems to prairie-grazing systems.

Other research projects currently under way at the station 
include sustainable forage production for low-input farming 
systems, farm-scale economic analysis of adoption of no-till 
in the Ft. Cobb reservoir watershed, investigation of east-
ern red cedar invasion, economic utilization and manage-
ment in grassland environments, sustainable groundwater 
management under variable climate and land use change, 
and adopting soil and water conservation to meet the chal-
lenges of a changing climate.3 As you can see, there is a 
variety research taking place and many of the projects have 
broad applications. The tour to the El Reno Grazinglands 
Research Laboratory should not be missed if grazing lands 
are your interest.

The Nature Conservancy’s Tallgrass Prairie 
Preserve
The last of the technical tours is the Tallgrass Prairie Preserve 
and it is truly one to make. The Tallgrass Prairie Preserve is 
the largest protected remnant of tallgrass prairie on earth.4 
Originally spanning portions of 14 states from Texas to Min-
nesota, urban sprawl and conversion to cropland have left less 
than 10% of this magnificent American landscape.4 The rea-
son the preserve was saved from the plow is that, much like 
the Wichita Mountains, it is situated in the Flint Hills region 
where the soil is too rocky.

The Nature Conservancy owns and manages the preserve, 
which was first formed in fall 1989 when the first big key-
stone acquisition of a little over 29,000 acres came from the 
historical Barnard ranch. Since then, additional acres have 
been added and the preserve is currently just under 40,000 
acres in size. “The last big chunks of tallgrass prairie on the 
continent are right here in this Flint Hills-Osage Hills land-
scape,” said director Bob Hamilton.

Culturally, the preserve and surrounding area are 
unique. The people that first laid claim to the area dur-
ing European settlement were ranchers, and that ranching 
history drives the culture even today. “It is an interesting 
place to work and think about conservation, because not 
only is this Osage-Flint Hills landscape a biological island, 
but it is a cultural island as well,” Hamilton said. Addition-

ally, fire never left the landscape. Native Americans burned 
frequently, and fire has always been a part of the ranching 
culture in the area. The preserve and surrounding area are 
possibly one of the very few places left on earth that fire has 
never been suppressed.

Bison are a big part of the Tallgrass Prairie Preserve. To 
accomplish the goal of managing toward historical accounts, 
bison are essential. They were first reintroduced in 1993 
when 300 animals were donated by a local ranch and given 
5,000 acres to graze. The bison have slowly transitioned into 
the main grazer on the property, and now two-thirds of the 
preserve is dedicated to the fire–bison model of grazing. Over 
2,000 animals are now free to roam 24,000 acres. “They go 
where they think they want to go and as you would expect 
their movements are tightly interwoven with the fire history,” 
Hamilton said.

Cattle have access to the other third of the property. The 
preserve leases out 13,000 acres to a local rancher for cattle 
grazing. The rancher owns the cattle, but the preserve man-
agers set the stocking rates and in and out dates. The stocking 
rates are usually set around 14 acres per animal unit on a year-
round grazing system, which is a light to moderate stocking 
rate, considering the total annual production. Both cattle and 
bison units are completely open with no internal fences. In 
all, they have removed nearly 60 miles of internal fence. The 
preserve would seem to have a continuous year-round graz-
ing system with no rotations, but with the patch-burn graz-
ing system the grazers are in a rotation system.

There are a few endangered and threatened species on 
the preserve. Bald and golden eagles winter there and resi-
dent species include the greater prairie-chicken and Ameri-
can burying beetle. The prairie chicken population has col-
lapsed in Oklahoma in the past 20 years. The preserve and 
their “chicken team,” including individuals from government 
agencies, universities, and other groups, emphasize keeping 
the greater prairie-chicken off the threatened and endan-
gered list. They evaluate population numbers and develop 
strategies to improve them. Researchers have expanded their 
lek surveys from two to 16, and currently collar prairie chick-
ens to gain a more complete understanding of habitat use.

Over 180 scientific publications have come from research 
on the preserve, ranging from fire and fire–grazing interac-
tions to the ecological role of native termites to saltwater and 
oil spill remediation. A research facility has recently been 
constructed on site that provides labs and rooms for work-
shops and educational activities.

Fire research is by far the most well known. The preserve 
has partnered with Oklahoma State University since 2001 to 
research patch-burning. What started as a four-pasture ex-
periment has grown to 11,000 acres in cattle pastures alone. 
This research shows a very tight correlation between grazers, 
fire, and vegetation selection. “I look at it as burn it and they 
will come,” Hamilton said. “That lush re-growth is power-
ful whether you are talking about bison, cattle, kangaroos or 
the big grazers in Africa. There is this growing appreciation 
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that wherever you have rangelands with a history of fire and 
large grazers, that is a big part of that whole dynamic, the 
fire–grazing interaction.”

The fire research program is also investigating fire as an 
ecological disturbance and its role in plant succession and 
wildlife health. “These native prairies are very robust sys-
tems; if a land manager can get comfortable with ecological 
disturbance, it is a really cool thing,” Hamilton said. “The 
plant community goes through an early successional distur-
bance. Especially with summer fires, the first growing season 
after a summer fire there is a big flush of forbs. A few years 
down the line that patch is once again dominated by those 
warm-season grasses and later successional plants, which is 
that disturbance recovery process which we think is quite im-
portant historically for the prairie and for maintaining the 
biological diversity that is out there.” They are finding posi-
tive results with the ecological disturbance–plant succession 
management and the grassland bird response; good news for 
the greater prairie-chicken.

A less well-known research project focuses on oil and 
gas issues. The preserve has partnered with the Univer-
sity of Tulsa to research effects and remediation of oil and 
salt water spills from oil production. They are assessing 
the best and most cost-effective methods of remediation. 
This has led to training opportunities with oil company 
representatives on remediation methods. It is also a great 
opportunity to study the effects that oil and gas activity, 
specifically horizontal drilling, have on the greater prairie-
chicken. Studies are being done on how the disturbance 
and vertical structures that come with oil and gas activity 
affect the prairie chicken’s behaviors and use of the land-
scape.

Many other smaller projects have high importance, in-
cluding ongoing studies on plant viruses and the symbiotic 
relationships between native viruses and native plant species. 
Researchers are investigating the advantages and disadvan-
tages of these relationships. There is also a long-term research 
project on native termites and their role in the ecosystem. Be-
ing able to witness the patch-burn grazing system in person 
as well as the other research going on at the Tallgrass Prairie 
Preserve should make for an exciting tour.

Come see the gems that Oklahoma has to offer and join 
us on one, two, or all three scheduled tours during the 2013 
International Society for Range Management Annual Meet-
ing, Technical Training and Trade Show.
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