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Section 2: Prairie Streams, Riparian Areas, and Why 
They Matter

Though prairie streams and riparian areas compose less than 2% of the 
physical landscape, they are often the most utilized areas, providing 
critical forage, water, and habitat for livestock and wildlife alike.

The headwater streams and small rivers of western South Dakota’s prairies are a critical part of grassland ecosystems 
and a lifeline for aquatic life, wildlife, and livestock of the NGP—historically and today. These small prairie stream 
systems and the riparian areas they create are among the most critical, heavily used, and declining habitats within the 
NGP.

Sage grouse and other grassland birds; grazing animals such as deer, elk, and pronghorn antelope; bats; and other 
wildlife all depend on riparian systems for nourishment and habitat, and as corridors to move through the landscape. 
Fish, amphibians, and reptiles, as well as other aquatic organisms within the Missouri River headwaters, depend 
on intermittent flows to sustain their populations. Likewise, riparian areas are vital for the success of working lands, 
providing livestock with forage, drinking water, protective cover, flood mitigation, and drought resilience.

Figure 1: Prairie streams—even those that do not hold water year-round—are critical resources for livestock and wildlife alike. Photo © 
Joe Dickie, Generation Photography, Inc.

Despite the importance of these features, we lack comprehensive knowledge and understanding of ephemeral and 
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intermittent prairie-region streams (Dodds et al. 2004). The impacts of grazing on western U.S. stream ecosystems 
have been well documented, but the specific impacts on stream stability, plant community structure, and water quality 
vary greatly by region and even from site to site (Platts 1979; BLM 1997; George et al. 2002; Agouridis et al. 2005; 
Van de Kamp et al. 2013). Many areas are degraded or threatened by a variety of activities that have impaired their 
function, including overutilization; fire suppression; the elimination of beaver from the landscape; dams, road crossings, 
irrigation withdrawals and impoundments, and other hydrologic alterations; conversion to row crop agriculture; and oil 
and gas development (Stagliano et al. 2006). The cumulative result of these activities has changed stream and riparian 
dynamics, function, and plant communities and has reduced the services they provide as well as their resilience to 
disturbance.

To address these knowledge gaps, we collected data from small streams in western South Dakota (West River) so that 
we could assess stream conditions in the region, relate those conditions to past stream management practices, identify 
reference streams and “best functioning” examples, and provide management recommendations. We assessed over 80 
sites and stream reaches (portions of streams) during the summers of 2018 and 2019. This data collection, a literature 
review, and GIS analyses form the basis for the stream classification system and management framework presented in 
this guide.

Why riparian areas are important

Water is life—over 80% of prairie species depend on prairie streams for their survival.

In the western United States, riparian areas make up less than 1% of the land area, yet they are among the most 
productive and valuable natural resource areas (US EPA 1991). They are very effective at storing water, reducing 
stream flow energy, improving water quality, trapping sediment, protecting streambanks from erosion, and converting 
solar energy into energy for the food chain. This is particularly true in western South Dakota, where riparian areas or 
complexes provide vital corridors for wildlife in the semi-arid prairies. Intermittent and ephemeral streams that carry 
water for only a part of the year are often some of the only areas supporting water at or near the surface.

Although riparian areas can vary greatly, they have several things in common:
• They are shadier, cooler, and moister than the adjacent uplands.
• They attract a wide variety of animals, including insects, amphibians, reptiles, fish, birds, and mammals. Water is 

life—and over 80% of prairie species depend on these systems for survival (Kreuper 1993).
• Lastly, riparian areas provide suitable habitat (food, water, and shelter) that may not exist in surrounding, drier 

areas.

Because riparian areas are at the margin between water and land, their soils are often deposited by or vulnerable to 
erosion by water. Riparian plants help to protect soil, streambanks, or shoreline areas from excess erosion. Properly 
functioning riparian areas absorb the water, nutrients, and energy from high-flow (stormwater runoff) events and use 
these resources to recover from disturbances while improving water quality. The toughness of riparian plants (which 
have dense, strong root systems, stems that slow floodwaters, and often woody debris that forms pools) adds to riparian 
stability and habitat diversity.

Some riparian areas—especially those that are not functioning properly or that are in high-energy, high-sediment 
locations—are very dynamic and disturbance driven. Their plant communities may experience rapid changes in soil and 
water conditions, such as:

• Flooding or lack of flooding, either temporary or long-term
• Deposition of sediment on streambanks and across floodplains
• Dewatering of a site by water withdrawal for irrigation, construction of drainage ditches, or channel downcutting
• Changes in channel location or elevation
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Figure 2: These two headwater streams are both located in Butte County, South Dakota. The photo on the left shows a system 
lacking in riparian vegetation, unable to slow and hold the force of water it receives. The photo on the right shows a strong riparian 
community that continues to hold water and green vegetation late into the season. Photos © Corissa Busse, TNC

Why Riparian Areas Matter for Ranch Operations
Healthy riparian areas can:
• Store and hold water on the ranch
• Reduce drought vulnerability
• Filter and cool water supplies—reducing 

stagnation, salinization, and algae blooms 
• Slow down, spread out, and reduce the force of 

water during floods
• Prevent erosion and stabilize streambanks
• Preserve stream crossings and connect pastures
• Provide a significant portion of a ranch’s forage 

potential on less than 2% of the landscape
• Hold high levels of crude protein, often until the 

first frost
• Provide valuable winter cover and natural 

windbreak protection
• Increase wildlife diversity—including grassland 

birds and large game
• Raise the water table, providing benefits to 

surrounding uplands

Degraded riparian areas:
• Cannot slow and hold water
• Are vulnerable to drought
• Suffer from erosion, scouring, and loss of soil 

during high flows
• Become difficult or impossible for livestock and 

land managers to cross due to channel erosion
• Separate access to pastures and forage
• Lower the water table—decreasing forage, tree 

cover, and resilience
• Are used less by wildlife
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Future challenges and the importance of resilience

It is critical to understand prairie streams and processes so that we can manage them 
effectively to benefit people and nature, while maintaining their natural services.

As changes in climate and land use affect the landscape, it is important to manage streams and their riparian corridors 
more carefully. South Dakota’s West River region experienced very high amounts of rainfall in 2018 and 2019, with 
record stream flow levels and flooding. In comparison, 2021 was one of the driest year on record for portions of the 
Dakotas. Future decades will continue to bring uncertainty, with extreme flooding events mixed with extreme drought and 
reduced water availability. There is also increased pressure to convert pasture and grassland to crops, particularly in 
the eastern part of the region. At the same time, it has become increasingly challenging for working ranches to remain 
economically sustainable in the face of unstable markets, input costs and increased land prices. Invasive species and 
plant disease add additional challenges to maintaining healthy grasslands and riparian complexes.

These challenges mean that there is a greater need to manage for resilience in the western South Dakota landscape. 
Resilience is the capacity of a system to recover after stress or disturbance. Resilient stream systems are those that 
will support a full spectrum of biodiversity and maintain their functional integrity even as conditions change in response 
to climate change. Resilience is important not only ecologically, but also socially and economically. This guide will not 
explore social and economic aspects of ranching but does note that healthy stream–riparian systems can improve the 
forage and water capacity of ranchlands, which ultimately results in social and economic benefits. Livestock and wildlife 
depend on the success of healthy rangelands—and these systems depend on the success of those who steward them. 
The resilience of stream–riparian complexes is especially critical for the future of wildlife and ranching, as both wild 
animals and livestock use riparian corridors very heavily.

How a stream recovers and withstands changes in the environment is directly related to how connected it is to the 
landscape. As streams erode, they lose their connection to the adjacent land, including the floodplain, as well as up- 
and downstream sections. Floodplains have a critical role in stream health and resilience, whether they are broad and 
flat or limited by steep stream valley slopes. When streams can spill out onto the floodplain, floodwaters can spread 
out, slow down, and soak back into the ground. Streamside plants, shrubs, and trees also help slow down the water. 
In severely eroded streams, the floodwaters’ energy is concentrated in the channel, scouring the channel sides and 
bottom. Floodplains, riparian areas, and connectivity will be discussed in greater detail throughout the guide.

As water flows, it forms a network that ultimately connect all lands together. When water lands on one ranch, it will flow 
to another and another through stream systems. We will discuss the importance of watersheds in this guide as a way 
of thinking about how all lands and ranches are connected and feed into each other’s successes or challenges. As 
the vast majority of land West River is privately owned, implementing good grazing practices in riparian areas and their 
connected uplands will be up to private landowners. Management of these systems is vital for the future viability of these 
areas. Complete restoration of our stream systems simply may not be possible in many situations. However, focusing on 
system resilience and connectivity is a very achievable management goal and will help to produce ecosystem benefits.
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Todd Mortenson, rancher
Stanley County, SD

Nature Guides Ranch to Grow Grass and Profit

A ranch journey from cactus 
to cattails teaches the value of 

healthy soil and streams.
“

”
The Mortenson Ranch is legendary as a story of 
restorative ranch management. Its history is steeped in 
early soil and water conservation principles and riparian 
rebuilding, as well as more holistic rangeland healing 
practices that keep nature in balance.

Todd Mortenson and his brother Curt are third-
generation caretakers of the rangeland that their 
father Clarence began rebuilding many decades ago. 
Clarence’s vision and management goal was that every 
drop of water that fell on the ranch should stay on the 
ranch to support plant and animal growth and human 
needs. His efforts were detailed in the 2015 book from 
the SDSU Extension, The Mortenson Ranch Story: 
Balancing Environment and Economics.

Not only have the Mortensons helped nature rehabilitate 
the landscape, they have also improved grassland 
production capacity and boosted the ranch’s economic 
resilience. “With our rotational grazing strategy, we’re 
growing more grass on the same acreage, which makes 
a huge difference,” Mortenson says. “A lot of West 
River ranches graze 30 acres per animal unit, but we’re 
able to graze in the 15- to 20-acre per animal range by 
harvesting the right amount of grass, then giving it a 
long rest and recovery time.”

Repairing the riparian areas
In the late 1940s, the ranch featured two streams 
(Todd’s Draw and Foster Creek) with steep banks, 
deep erosion, and gullies washed down to bare shale. 
“Dad knew this impaired creek view probably wasn’t 
normal, since there were noticeable Indian campsite 
along the creeks,” Mortenson says. Years ago, “there 
were probably fruit and shade trees along with running 
water. So, he brought in a bulldozer to create a series 
of nine or 10 small check dams on Todd’s Draw to slow 
the water down and begin to repair what looked like a 
desert.”
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As water was slowed and diverted into underground gravel beds, Todd’s Draw began to heal. By the 1970s, the small 
dams proved successful. Time, water, and silt accumulation allowed nature to grow trees and shrubs to cover the banks. 
Cattails and prairie cordgrass grew in the wetland riparian areas and creek bottoms. “Even though we planted a lot of 
trees, our success rate isn’t near as good as Mother Nature, as she created an explosion of trees behind those dams,” 
Mortenson says.

With Todd’s Draw on the mend, the Mortensons applied their lessons learned to Foster Creek, adding dams to slow 
the water on that creek in the 1980s. “It is still healing and showing amazing recovery. Now when we get a big rain, it 
spreads out over the entire floodplain of Foster Creek, going across the grass instead of mud. And we’re even growing 
native grasses in hardpan clay that never grew anything,” he says.

The importance of upland grazing
Mortenson notes that grazing management has been a big part of the comeback success of their creeks. “It wasn’t 
until the mid-1980s, when I took some holistic grazing management courses, that we really dug into what it takes to 
grow more grass in both the riparian and upland areas,” Mortenson says. “And if you don’t slow the water down on the 
uplands, your streams don’t have a chance.”

This holistic mindset change to a rotational grazing system that builds a healthier plant community—from grasses, forbs, 
and legumes to bushes and trees—helps the entire ranch ecosystem. “Moving from season-long grazing to now moving 
cattle every week or every several days has made the biggest difference across the ranch,” he says. “We use different 
pastures in different seasons with different numbers of cattle. Then we move them when they’ve made the proper impact 
on the land.”

Monitoring riparian areas
Being patient and constantly monitoring grazing can make a significant impact on riparian areas. “We don’t fence off 
our creeks, as cattle can have a positive healing impact on streambeds and banks, as long as they are moved before 
damage occurs, as cattle like to camp in riparian areas during summer. In winter, these healthy areas provide good 
beds and shelter for the cattle during storms.”

Proper grazing and healthier soils help percolate more water into the ground. Todd’s Draw now has so many springs 
feeding into it that it’s almost running full-time. “It’ll dry up a little bit in summer when the trees and grasses are pulling 
more water but start flowing again in the fall.”

Mortenson says it’s exciting to see beavers coming back in the spring to build dams, but they’re not quite permanent 
residents during the dry periods. “Before they were trapped out of existence, they were a major part of stream health in 
western South Dakota. We look forward to their full-time return as nature continues to rebuild a complete ecosystem.”

Abundant wildlife
When he was growing up on the ranch, Mortenson says that wildlife was scarce. The healthier streams and pastures 
have created a perfect habitat for many birds, deer, coyotes, bobcats, and turkeys. “We have every form of wildlife as 
regulars around here, thanks to our holistic management. Grouse, pheasants, even prairie chickens with their deep 
booming nightly sounds are so cool to hear,” he adds.

Mortenson sees a bright future for the ranch and appreciates the research, guidance, and documentation of their efforts 
provided by South Dakota State University’s College of Agriculture and Biological Sciences. The Mortenson family also 
received the Leopold Conservation Award in 2011 to recognize their voluntary stewardship and management of their 
natural resources.

“I feel that after all the efforts we’ve put in place by working with nature, I’m just along for the ride as Mother Nature 
helps us continue to pass on the ranch to future generations,” Mortenson states. “It’s gratifying to watch the transition 
take place over time, and even more rewarding to know that my sons’ similar beliefs give me great confidence in our 
future.”
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Figure 1. Todd Mortenson.

Figure 2. In the late 1940s, Clarence Mortenson installed a series of small check dams in Todd’s draw to help slow and hold water, 
mimicking what beaver would have done. At the time, very few trees dotted this landscape which was very eroded.
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Figure 3. With holistic management practices, Todd’s draw is now lush with trees and vegetation. 

Figure 4. Todd’s draw is now filled with trees of diverse ages in the marshy bottoms.
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Figure 5. With the success of Todd’s draw, the Mortensons have been working to also restore Foster Creek shown here. Foster 
Creek was deeply incised, but with a focus on winter grazing and hot season rest, the stream has expanded its riparian belt and 
begun to close in and reconnect across its valley bottom.


	Section 2: Prairie Streams, Riparian Areas, and Why They Matter
	Why riparian areas are important 
	Why Riparian Areas Matter for Ranch Operations 
	Future challenges and the importance of resilience 
	Nature Guides Ranch to Grow Grass and Profit



