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Section 8: Stream Type Descriptions

This section describes four main types of prairie streams found in western South Dakota and gives an overview of the 
common characteristics, challenges, and responses of each. We focus on streams that have low or no flow for much 
of the year and do not include large river systems, such as the Missouri River or downstream portions of the Belle 
Fourche, Cheyenne, and White Rivers. This technical guide also does not focus on the eroded badlands, although many 
of the gullies and canyons in this area do act as intermittent streams. The four types that we discuss are:

1) Headwater streams and wet meadows
2) Steep woody draws
3) Mid-size prairie streams
4) Low-gradient prairie rivers

These stream types act as benchmarks and guides for the health and management options of streams that you monitor 
using the tools outlined in the following sections.
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Type 1: Headwater Streams and Wet Meadows
Headwater streams and wet meadows:

• Are located high in the watershed
• Drain an area of less than 10 square miles
• Usually have a slope of less than 1%

Common Characteristics and Trends 
Headwater streams are the smallest stream types; it would be relatively easy to jump across many of them. They carry 
water from the uppermost reaches of the watershed to the main channel of mid-sized or larger river systems. Often, 
these systems are unnamed or may be recognized as drainages or grassy draws instead of as streams. This is the most 
abundant stream type in western South Dakota and can be found on nearly every ranch.

In very healthy streams that start in gentle terrain, there may be no defined channel at all. These “stage zero” streams 
are fully connected according to the channel evolution model described in Figure 33. We refer to these systems as 
wet meadows (see Figure 50). They act like large sponges, slowing runoff so that water moves as a sheet flow during 
heavy rain events. Sheet flow is water runoff that flows over the ground surface as a thin, even layer, not concentrated in 
a channel. They may have numerous braided flow pathways and subsurface flow, but no clearly defined channel. This 
stream type is very common throughout western South Dakota, but stage zero wet meadows are uncommon, as many 
of our stream systems have experienced downcutting in recent history. This stage is characterized by limited erosion, 
prolonged connection with groundwater, and high level of vegetation cover. Stage zero sites may incise but can recover 
quickly. This stage is often regarded as a reference condition for many streams where there is very limited erosion and 
vegetation covers the entire channel. They often represent the upstream point at which many stream channels begin and 
are a valuable resource that provides livestock forage and wildlife habitat.

Figure 50: Wet meadows may have no defined channel but instead act like a large sponge on the landscape, with water flowing over 
the surface. This is referred to as a “stage zero” or connected stage. Photo © Joe Dickie, Generation Photography, Inc.

This stream type is typically found at the top of the watershed along drainage divides, forming where flow is first 
concentrated by mild hillslopes. In mountainous areas, we typically think of the top of the drainage divide as the 
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“summit.” In the northern and northwestern Great Plains, drainage divides are often very subtle, and even the top of the 
watershed may feature large, relatively flat expanses of grasslands dominated by upland prairie. In areas featuring buttes 
and badlands, this stream type can form in the flattened-out areas, or “tablelands” at the top of the buttes, or as slopes 
level out at the base of the buttes. This stream type typically occurs in the upper portions of watersheds with drainage 
areas of less than 10 square miles. Many reaches drain less than 1 square mile.

Most headwater streams and wet meadows are not steep (with a slope of less than 2%). Slope in headwater meadows 
is often less than 1% (about 50 feet of vertical drop per mile of stream length) and is more typically in the range of 
0.1%, which is a vertical drop of only 5 feet per mile of stream. However, in some cases, steeper headwater ephemeral 
draws do exist that may be more like gullies than meadows. These are especially common in the Badlands region and 
along the “river breaks” where streams descend rapidly to the valley elevations of the large prairie rivers, such as the 
lower Cheyenne, Moreau, Grand, and Missouri Rivers.

Because they do not have a lot of drainages flowing into them, most headwater streams and wet meadows do not 
receive as much flow as larger stream types described in this guide. As a result, these systems are usually ephemeral 
or intermittent in nature. Ephemeral flow is supported by most streams with less than 10 square miles of drainage. 
Exceptions do occur, however, in very resilient systems that are able to slow and hold rainwater longer, or where springs 
or strong pathways of groundwater seepage add water to the stream. With a lower volume of water flow and flatter 
slopes, headwater streams tend to have less energy than steeper stream types.

As noted above, headwater systems tend to have less stream flow than downstream reaches; the water has less energy 
and slower velocity. Because they have less energy, these systems often remain relatively connected to their floodplains 
and are not highly entrenched. Often, these streams are in a fully connected stage or have a single channel formed. 
Some are in early incision stages as well (see Figure 33). These streams are typically more stable than steeper or more 
powerful streams. A few may have evolved from earlier changes and have formed an inset floodplain; this stage is also 
stable, but downcut from the historic floodplain and provides less function to the surrounding area.

As these streams are less entrenched and less impacted by upstream land cover change and flow increases, they are 
often in good physical condition compared with other stream types. However, these areas often overutilized, which 
results in a decline in plant community diversity and cover and an increase in undesirable species.

Vegetation
The vegetation of headwater streams and wet meadows is typically dominated by prairie grasses and forbs that may 
transition very gradually from upland to mesic and wetland species. Degraded meadows may have significant coverage 
of annual brome grasses and other undesirable invasive grasses and forbs (see plant guide in Appendix B). These 
systems are not naturally protected from fire or grazing and may not provide adequate soil moisture to support woody 
species; they often lack significant tree or shrub coverage as a result.

Common Challenges
These riparian areas and meadows typically support good production of palatable grasses and vegetation that are 
easily accessible to livestock prior to incision or downcutting. These areas are more vulnerable to being overutilized 
than other stream types, particularly during drought conditions, as they stay greener and can regrow as upland areas 
dry out. Despite their forage production, because these areas don’t have streamflow most of the year, they tend to be 
undervalued for their ecological benefits.

Sensitivity to Disturbance
The headwater stream type includes ephemeral grassed swales and headwater channels of the rolling shale prairies 
with small upstream drainage areas. Many streams are just starting to form channels and may be at risk for headcuts 
moving upstream (see Figure 51). In areas that have undergone downcutting, the stream may be more of a gully than a 
meadow.



Figure 51: Headwater streams can be particularly vulnerable to overutilization, which results in a loss of vegetative cover. This 
creates a risk of headcuts and incision in the stream during high-flow events, even if water is only present after rainfall. Photo © 
Corissa Busse, TNC

Most of the headwater meadow streams assessed in the production of this guide were used more intensively for 
grazing, hay, or crop production than other stream types because they tended to have flatter topography. Headwater 
streams with less disturbance tend to be only slightly entrenched and still provide many of the ecological services 
of small prairie streams. The photos below show a variety of headwater streams, many of which have very little 
entrenchment and remain covered with grasses, sedges, and rushes.
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Examples of Type 1: Headwater Streams and Wet Meadows

Figure 52: These photos show a headwater stream/wet meadow system in Pennington County, South Dakota, in the Pierre Shale 
Plains Major Land Resource Area, with a drainage area of < 5 square miles and a slope of ~0.5%. Photos © Joe Dickie, Generation 
Photography, Inc.
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Figure 53: These photos show a headwater stream in Butte County, South Dakota, in the Pierre Shale Plains Major Land Resource 
Area, with a drainage area of ~6 square miles and a slope ~< 1%. Photos © Joe Dickie, Generation Photography, Inc.
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Figure 54: The photos show an upper headwater stream in Custer County, South Dakota, in the Mixed Sandy and Silty Tablelands 
and Badlands Major Land Resource Area, with a drainage area of 1.5 square miles and a slope of 1.1%. Photos © Nancy Johnson
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Figure 55: This headwater stream in Corson County is in the Rolling Soft Shale Plains Major Land Resource Area, with a drainage 
area of 5.4 square miles and a slope of 0.5%. Photo © Dave Stagliano, Montana Biological Survey

Figure 56: This headwater stream is in Butte County, South Dakota, in the Pierre Shale Plains Major Land Resource Area, with a 
drainage area ~5 square miles and a slope of ~0.5%. Photo © Corissa Busse, TNC
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Type 2: Steep Woody Draws
Steep woody draws:

• Are located high in the watershed
• Drain an area of less than 10 square miles
• Have a slope of greater than 1%

Common Characteristics and Trends
Steep woody draws are typically found in the intermediate hillslope positions (the shoulder down to the foot or toe 
slope) with higher gradients. As a result, this stream type includes higher gradient draws draining off the buttes and 
badlands. This type can support flows ranging from ephemeral to perennial, despite their small drainage areas. The 
flow may include small perennial reaches, sustained by groundwater springs and seeps. The steep slope of woody 
draws (more than 1% stream gradient with up to 5–10% valley slopes in areas of badlands, buttes, and river breaks) 
and higher moisture availability help support more tree and shrub coverage, and more overall plant diversity. Snowdrifts 
and snow accumulation occur naturally in these areas, aiding the establishment of woody species. These streams are 
typically straighter and less meandering, have less floodplain function, and are prone to gullying (headcutting and 
downcutting).

Woody draws typically have very small drainage areas of less than 10 square miles. The river breaks can be slightly 
larger streams, provided they still have the valley protection to help maintain woody vegetation. This stream type 
includes all stream reaches with the steepest slopes, > 1% slope (= 53 ft/mile), draining the areas of the prairie 
landscape that have greater topographic relief. Slopes may vary greatly from region to region.

Figure 57: In this woody draw in Butte County, South Dakota, notice the trees growing along the channel. Photo © Joe Dickie, 
Generation Photography, Inc.
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Vegetation
As the name implies, woody draws often include a riparian area dominated by trees or shrubs. Because woody draws 
are sheltered from wind and grazing and often associated with springs and seeps, they are more able to support woody 
plants. Ash, elm, hackberry, and oak are common trees found in woody draws. In the steeper draws, Rocky Mountain 
juniper and Eastern red cedar can both occur, either infrequently or in dense thickets. Cottonwood may be dominant in 
wetter areas. Shrub species may include buffaloberry, chokecherry, wild plum, wild rose, western snowberry, and many 
others. Common grasses can include big bluestem, Canada wildrye, side-oats grama, and sedge species. The plant 
community is highly variable, depending on the climatic conditions and fire interval.

Figure 58: These woody draws on the Mortenson Ranch show healthy growth of willows and other woody species. Photo © Joe 
Dickie, Generation Photography, Inc.

Common Challenges
Because of their steeper gradients, woody draws are prone to headcutting and gullying, and they typically exist in 
stages of incision or widening and depositing sediment within the channel evolution model (Figure 33). Woody draws 
often experience heavy livestock utilization for shelter in western South Dakota. Exotic species such as Russian olive 
and Siberian elm can invade and dominate in these systems. Due to long-term fire suppression, they can become 
overgrown with native species, such as eastern red cedar and Rocky Mountain juniper. Over time, if these events 
happen, they may become less attractive to livestock that find it difficult to move through the thick woody vegetation. 
These areas will still be utilized by wildlife for escape cover, loafing areas, and protection.

Sensitivity to Disturbance
Woody draws are greatly influenced by fire activity. Lack of fire over an extended period can lead to juniper 
encroachment. Hot, severe fires can result in an invasion of non-native, cool-season grasses. As mentioned above, this 
stream type has a lot of natural variability and can be responsive to restoration efforts through targeted management. 
Good management can re-establish cover of native trees and shrubs such as boxelder, willow, and cottonwood. The 
Mortenson Ranch, west of the Missouri River in west-central South Dakota, has several woody draws that have been 
revegetated with woody plants due to focused grazing management and strategic placement of check dams to hold flow 
upstream and prevent headcuts (Johnson and Volke 2015).
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Examples of Type 2: Steep Woody Draws

Figure 59: This steep woody draw is in Harding County, South Dakota, in the Northern Rolling High Plains Major Land Resource 
Area, Eastern Part, with a drainage area of 4.5 square miles and a slope of ~1%. Photo © Doug Shaw, TNC

Figure 60: This steep woody draw is in Butte County, South Dakota, in the Pierre Shale Plains Major Land Resource Area, with a 
drainage area of ~5 square miles and a slope of > 2%. Photo © Joe Dickie, Generation Photography, Inc.
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Figure 61: Both photos show a steep woody draw in Mellette County, South Dakota, in the Mixed Sandy and Silty Tableland and 
Badlands Major Land Resource Area, with a drainage area of 0.81 square miles and a slope of ~2%. Photos © Kristen Blann, TNC
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Figure 62: Both photos show steep woody draws in Stanley County, South Dakota, in the Northern Rolling Pierre Shale Plains Major 
Land Resource Area, with a drainage area of < 10 square miles and slope of > 3%. Photos © Joe Dickie, Generation Photography, 
Inc.



Page 92

Type 3: Mid-size Prairie Streams
Mid-size prairie streams:

• Are located in the middle of the watershed
• Drain an area of 10–100 square miles
• Have a slope of less than 1%

Common Characteristics and Trends
Mid-size prairie streams occur throughout western South Dakota. They are often found in the middle of a watershed, 
below headwater streams and upstream of large low-gradient rivers. The drainage area is from 10 to 100 square miles. 
They typically collect runoff from a small number of headwater catchments. In contrast with woody draws and river 
breaks, mid-size prairie streams draining the low-relief, rolling plains are characterized by more gradual stream bed 
slopes, typically in the range of 0.2% to 1%. This stream type includes both mid-size prairie streams and valleys draining 
the rolling prairies and badlands.

Mid-size prairie streams have a wide range of characteristics compared with the previous two stream types described. 
They are more meandering (except where they have been channelized at road crossings or ditches). Streams of this 
type start to develop point bars or sand bars within the river bends. During the field assessments and surveys for this 
guide, we identified several highly functioning streams in this category. However, many streams in this category tend to 
be less connected to their floodplains. As these streams receive flow from upper headwater streams and steep woody 
draws, they drain a larger area, resulting in more stream power and more erosive potential. This often leads to active 
incisions or widening processes, as described below.

Figure 63: Mid-size prairie streams drain larger watershed areas than headwater streams and woody draws. As they have greater 
flow, these streams tend to have more erosion and may often be in stages of incision or channel widening and depositing. Photo © 
Kristen Blann, TNC

Streamflow for these systems ranges from ephemeral to perennial. Most are intermittent or ephemeral, except where 
seeps or springs contribute baseflow, or when they have sufficient drainage area to capture and sustain baseflow later 
into the dry season. Typically, streams and rivers draining the semi-arid landscape of western South Dakota are not 
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classified by the USGS National Hydrography Dataset as being perennial unless they have a drainage area of 1,000 
square miles or more.

Due to their lower gradients, mid-size prairie streams generally have greater sinuosity (i.e., they are more meandering) 
but are not as highly meandering as many large low-gradient rivers that drain larger areas of a watershed. These 
streams are frequently in stages of incision or widening and deposition according to the channel evolution model (i.e., 
it is in the active evolution stage that downcutting and widening are common) (see Figure 33). As they are meandering 
streams, they often experience lateral bank erosion as a naturally occurring process.

Figure 64: This mid-size prairie stream in Butte County, South Dakota, has a drainage area of approximately 30 square miles. Mid-
size prairie streams tend to have more meandering channels than headwater streams and steep woody draws, though they may have 
less meander than low-gradient prairie rivers. Photo © Joe Dickie, Generation Photography, Inc.

Vegetation
Mid-size prairie streams most often are dominated by grasses, grass-like species (sedges and rushes) and shrubs. Due 
to their slope and landscape position (the transition to the uplands is gradual), they can easily be influenced by grazing 
and fire. Depending on their orientation to the sun (aspect), soil moisture, flood frequency, and history of grazing and 
channel downcutting, they can support woody vegetation. They often have a low density of mature trees such as ash or 
cottonwood, occasional pockets of woody shrubs, and/or extensive thickets of western snowberry. Steep, north-facing 
banks or bluffs may support more riparian forest species, as well as streams with well-developed floodplain benches.

Common Challenges
Small dams, water diversions, stock ponds, road crossings, and removal of beaver have all had a significant negative 
impact on this stream community type. Anywhere impoundments are present, even small stock pond earthen dams, 
upstream and downstream reaches are affected by altered water temperatures, increased salinity concentrations, 
unnatural water level fluctuations, and changes in sediment and nutrient transport. Dams prevent small natural flood 
events, which are important for sediment transport and floodplain development, and as dams age they pose a risk 
of breaches and failures, which threaten downstream stability, water quality, and the overall economic and ecological 
performance of the area. Likewise, culverts, road crossings, and the removal of beaver have increased downcutting and 
channel instability. Other threats include livestock overutilization of the riparian areas, which can increase bank erosion.



Page 94

Sensitivity to Disturbance
This stream type is sensitive to landscape alteration and disturbance. Landscape changes influencing hydrology may 
occur across a significant portion of the small to mid-size drainage areas, triggering a channel response. The channel 
can also show a rapid response to increased runoff or storm flows that are driven by climate or upland management. 
Some of these streams have been channelized, which often leads to greater entrenchment, reducing floodplain 
connectivity. Many of these streams are adversely affected by road crossings and culverts. Poorly designed or poorly 
maintained culverts will concentrate and accelerate flow, which can cause bank slumping, erosion, and scouring. The 
consequences of culvert design often affect large portions of the downstream channel. Because of the increased size of 
the drainage area and compounding effect of alterations, improving stream conditions for mid-size prairie streams may 
require a watershed-level approach rather than working solely at the site level.
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Examples of Type 3: Mid-size Prairie Streams

Figure 65: This mid-size prairie stream is in Butte County, South Dakota, in the Pierre Shale Plains Major Land Resource Area, with a 
drainage area of ~12.5 square miles and a slope of ~0.2%. Photo © Kristen Blann, TNC

Figure 66: This mid-size prairie stream is in Butte County, South Dakota, in the Pierre Shale Plains Major Land Resource Area, with a 
drainage area of ~25 square miles and a slope of < 1%. Photo © Corissa Busse, TNC
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Figure 67: This mid-size prairie stream is in Harding County, South Dakota, in the Northern Rolling High Plains Major Land Resource 
Area, Eastern Part, with a drainage area of ~30 square miles and a slope of < 1%. Photo © Doug Shaw, TNC

Figure 68: This mid-size prairie stream is in Butte County, South Dakota, in the Pierre Shale Plains Major Land Resource Area, with a 
drainage area of ~30 square miles and a slope of ~0.2%. Photo © Joe Dickie, Generation Photography, Inc.
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Figure 69: This mid-sized prairie stream is in Pennington County, in the Pierre Shale Plains Major Land Resource Area, with a 
drainage area of ~32 square miles and a slope of 0.1%. Photo © Christian Lenhart, TNC

Figure 70: This mid-size prairie stream is in Jones County, South Dakota, in the Northern Rolling Pierre Shale Plains Major Land 
Resource Area, with a drainage area of ~75 square miles and a slope of 0.3%. Photo © Christian Lenhart, TNC
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Figure 71: This mid-size prairie stream is in Pennington County, South Dakota, in the Northern Rolling Pierre Shale Plains Major Land 
Resource Area, with a drainage area of ~80 square miles and a slope of ~0.1%. Photo © Joe Dickie, Generation Photography, Inc.

Figure 72: This mid-size prairie stream is in Butte County, South Dakota, in the Pierre Shale Plains Major Land Resource Area, with a 
drainage area of ~93 square miles and a slope of ~0.2%. Photo © Corissa Busse, TNC
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Type 4: Low-gradient Prairie Rivers
Low-gradient prairie rivers:

• Are located low in the watershed
• Drain an area of 100–1,000 square miles
• Have a slope of less than 1%

Common Characteristics and Trends 
Low-gradient prairie rivers have mid-to-large drainage areas, typically greater than 100 square miles but less than 
1,000 square miles (Table 2). They occur in lower areas of a watershed with wider valleys and sandy soil (called 
alluvial) deposits. This stream type includes the lower reaches of mid-size prairie streams, as well as larger systems 
where they enter the bottomlands of river valley floodplains. They are usually located between the lower tributaries 
and upper reaches of larger river systems such as the Grand, Moreau, Cheyenne, White, and Bad Rivers. (Note: Larger 
perennial prairie rivers are well described in other materials and consequently lie outside the scope of this guide.)

Low-gradient prairie rivers include the mid-to-large streams of the western South Dakota prairies, typically found in lower 
hillslope landscape positions or valley bottoms. They have relatively low stream bed slope/gradients, well below 1%, and 
often less than 0.1% (a drop of less than 5 feet per mile). Stream flow is typically intermittent to perennial, with streams 
that have the largest drainage basins having the greatest potential to support perennial flow.

Due to their low gradient and higher sediment load, these streams are often highly meandering. As they wind across 
the landscape, the channel length may be 1 to 2 times more than the distance covered “as the crow flies.” Low-gradient 
prairie rivers are also less prone to downcutting and are commonly in a stage of widening from lateral erosion and/or 
forming a new inset floodplain (see Figure 33).

Figure 73: Low-gradient prairie rivers tend to be highly meandering. Photo © Joe Dickie, Generation Photography, Inc.

Low-gradient prairie rivers often have point bars (areas where sediment is deposited) along the inside of meanders 
or bends in the stream. They have greater river width and overall size than the other stream types. During field 
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assessments and surveys to produce this guide, we identified several high-functioning streams in this category. Low-
gradient prairie rivers are less prone to incision and may be more resilient to change because floodplain plants readily 
grow and stabilize streambanks. They often have greater sediment load from upstream reaches and bank erosion. 
Streambank height tends to increase with increased drainage area. This reduces the stream’s ability to connect with its 
floodplain.

Vegetation
Forest trees and shrubs such as willow, cottonwood, boxelder, and green ash are common along this stream type and 
prefer habitats associated with low-gradient rivers and the floodplains connected to them. As the stream constantly 
changes, it creates different vegetation zones. In general, as these streams restabilize, floodplain zone with trees 
and shrubs form. For example, on higher terraces that are rarely flooded, ash and boxelder thrive; lower, more active 
floodplains support willow and cottonwood. These areas may have large mature cottonwoods spaced in an open forest, 
referred to as riparian gallery forests, or they may have had such a forest in the past.

Common Challenges
Low-gradient prairie rivers have a larger drainage area than other stream types, making it more challenging to restore 
channels that have excessive erosion, downcutting, or other signs of instability. Conditions in a particular segment of 
the stream may reflect past watershed disturbances as headcuts or erosive areas moving upstream or downstream over 
time. As these types of streams move across their floodplains, they can threaten roads and structures due to the amount 
of flow and energy they can carry. Like mid-size prairie streams, they are also affected by changes in upland land use, 
dams and impoundments, road crossings, and the removal of beaver from the landscape—all of which have caused 
changes in flow and accelerated downcutting.

Sensitivity to Disturbance
Their larger drainage areas make low-gradient prairie rivers more resilient to local or temporary disturbances, such 
as high flows or periods of intensive grazing. Larger streams reflect the dominant condition of the overall watershed, 
making them less sensitive to small, short-term, and more local influences. They have been extensively altered by the 
removal of beaver, and although they are fairly resilient to short-term variability, these systems are becoming structurally 
starved through low-term ecosystem changes.
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Examples of Type 4: Low-gradient Prairie Rivers

Figure 74: This low-gradient prairie river is in Harding County, South Dakota, in the Rolling Soft Shale Plain Major Land Resource 
Area, with a drainage area of ~200 square miles and a slope of ~0.1%. Photo © Corissa Busse, TNC

Figure 75: This low-gradient prairie river is in Fall River County, South Dakota, in the Pierre Shale Plains Major Land Resource Area, 
with a drainage area of ~208 square miles and a slope of < ~0.1%. Photo © Christian Lenhart, TNC
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Figure 76: Both photos show a low-gradient prairie river in Custer County, South Dakota, in the Pierre Shale Plains Major Land 
Resource Area, with a drainage area of 322 square miles and a slope of 0.2%. Photos © Joe Dickie, Generation Photography, Inc.
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Figure 77: This low-gradient prairie river is in Butte County, South Dakota, in the Pierre Shale Plains Major Land Resource Area, with 
a drainage area of ~756 square miles and a slope of < 0.1%. Photo © Dave Stagliano, Montana Biological Survey

Figure 78: This low-gradient prairie river is in Fall River County, South Dakota, in the Pierre Shale Plains Major Land Resource Area, 
with a drainage area of ~916 square miles and a slope of < 0.1%. Photo © Christian Lenhart, TNC
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Summary of Stream Types 1–4
We have described four small prairie streams that occur throughout western South Dakota (Table 1). Streams located 
higher in landscape and watershed positions are more likely to be ephemeral or intermittent. Watersheds with flatter 
plateaus in the headwaters often have wet meadows or swales that are more like wetlands than streams. Headwater 
meadows are the smaller streams that occur where channels start to form, near their origin in the watershed. In steeper 
reaches of the stream, woody draws, which are partly or mostly covered by trees or shrubs, are most common.

As you move downslope, the streams can change into mid-size prairie streams that typically have more than 10 m2 of 
drainage area. These streams tend to have more stream flow and energy, resulting in common incision and widening 
stages among mid-size prairie streams.

All the previous stream types eventually flow into low-gradient rivers. These rivers are highly meandering and are often 
lined with trees such as cottonwood, willow, or boxelder.

Each of the various channel types described here occurs on a continuum with overlap between types and processes. 
The following charts and graphics in this section describe these types further and how they relate to each other, as well 
as to landscape features such as hillslope, and processes such as channel evolution, erosion, and deposition.

Figure 79: Drainage areas, stream size, and watershed position affect channel evolution processes, especially the formation of 
headcutting and downcutting, among stream types. Graphic © Christian Lenhart, Kristen Blann, and Corissa Busse, TNC
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Table 2: Summary of Characteristics of Western South Dakota Prairie Streams

Stream Type and 
Characteristics

Headwater Streams 
and Wet Meadows

Steep Woody Draws Mid-size Prairie 
Streams

Low-gradient 
Prairie Rivers

Watershed Position High in watershed High in watershed Middle of watershed Low in watershed

Drainage Area <10 mi.2 

(+5 mi.2)

<10 mi.2 

(+5-10 mi.2)

10-100 mi.2 

(+5-50 mi.2)

10-1000 mi.2 

(+50-300 mi.2)

Slope <1% 

Often closer to 0.1%

>1% 

May be up to 5-10%

<1% 

Often between 0.2-1%

<1% 

Often less than 0.1%

Common Channel 
Evolution Stages

> Connected (“staged 
zero”) 
> Single Channel 

*More often stable
 

> Incising 
>Widening & Depositing 

*Prone to downcutting
 

> Incising 
>Widening & Depositing 

*Prone to downcutting
 

> Widening & 
Depositing 
> Forming new inset 
floodplain 

*Stabilizing and possibly 
reconnecting

 

Erosion and 
Deposition Processes

A zone of erosion; 
sediment carried 
downstream; can be 
incision-prone

Prone to incision; zone 
of sediment transport

Erosion from stream 
banks, deposition on 
point bars depending on 
stream

Sediment deposition is 
more frequent; lateral 
erosion and sandbar 
formation

Common 
Entrenchment Level

Slightly (>2.2) to 
Moderately (1.4-2.2); 
well-connected small 
floodplains

 

Moderately (1.4-2.2) 
to Highly Entrenched 
(<1.4); narrow 
floodprone width

 

Slightly (>2.2) to Highly 
Entrenched (<1.4); 
Variable

  

Slightly (>2.2) to 
Moderately (1.4-2.2); 
more floodprone width 
and connectivity

 

Sinuosity Variable: 
Straight 
Sinuous 
Meandering 
Wet Meadow 

(*1.3+)    

Straight 
Sinuous 

(*1.0-1.3)  

Sinuous 

(*1.2-1.8) 

Sinuous 
Meandering 

(*1.3-2.0+)  

Flow Ephemeral  to 
intermittent 

Ephemeral  to 
intermittent 

Intermittent Perennial (some 
intermittent)  

Dominant Plant 
Community

Vary from dry to wet, 
referred to as sub 
irrigated or overflow 
sites

Cedar/upland shrubs; 
mixed grass prairie 
species

Prairie cordgrass/
reedgrass with some 
shrubs, can vary dry 
to wet

Riparian shrubs and 
forest and/or wet 
meadow

 Most resilient
 Strong resilience
 Moderate resilience
 Functioning at risk
 Reduced function
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Robert Boylan, rancher
Butte County, SD

Drought and Economic Conditions Challenge 
Ranch Conservation

Heavy clay soils, decades 
of erosion, and drought 

conditions mean that it will 
take time and patience to 

rebuild soil and grass.

“
”

In 2021, for the second year in a row, drought has 
affected the American West. The grass is short and 
the reservoirs are mostly dry. The conditions are 
exacerbated by economic woes that can force ranchers 
to make difficult decisions.

But West River ranchers like Robert Boylan have learned 
to work with nature and adjust herd size and pasture 
usage to keep improving the land even during these 
tough times.

Boylan, who grazes cattle and sheep in Butte County 
near Newell, South Dakota, is applying modern 
conservation practices to improve heavy clay rangeland 
that was abused and mismanaged when he took it over 
10 years ago.

“They used the same pasture at the same time every 
year with the same amount of livestock without rotating, 
which leads to overgrazing and erosion,” he says. 
“Rotational grazing is the best system ever developed. 
But we’ve learned in these heavy gumbo soils that small 
paddocks and high-density livestock don’t work. So 
what works best for us is rotating in 1,000-acre pastures, 
mob grazing, then move them out. We hope to let each 
pasture rest for a whole year between moves—if it’s 
feasible.”

As he headed into the 2021 grazing season, Boylan 
knew he had to adjust to keep the pasture healthy. So he 
sold 30% of his cows and 40% of his sheep herd. “Very 
tough decisions had to be made, but it was the right call. 
Our grass is only 4–5 inches tall, and it’s done growing,” 
he explains.

Slowing water down
There are no springs on Boylan’s ranch, but the North, 
South, and East Willow Creeks converge on the property, 
creating 10 to 15 miles of riparian areas. Although the 
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streams are nearly dry and highly eroded, they can run water year-round in a wet year like 2019. Boylan collects runoff 
water into 120 reservoirs that he built. He also installed more than 60 miles of pipeline to 60 water tanks.

“Our goal is to slow and pool the water so we can begin to grow vegetation to hold the soil better,” he says. “I feel like 
we’re gaining a bit, but it takes tough decisions on the economics and management of grass. We try to distribute water 
to keep cattle from trailing in different spots and causing further erosion.”

Boylan faces an uphill battle due to the decades of overgrazing and erosion that occurred on the land before he bought 
the ranch. So far, he has installed four rock dikes to slow runoff, but he isn’t confident that it’s possible to stop erosion 
on heavy clay.

He is currently trying some different practices with the help of The Nature Conservancy, including beaver dam analogs 
and streambed rock structures to capture silt. (Beaver dam analogs are human-made structures designed to mimic the 
function of a natural beaver dam; their use can create the conditions that encourage beavers to return to an area.) “If 
we can pool some water and hold it, we’ll hopefully see cattails and other vegetation growth to help stabilize the stream 
banks,” he explains. “It’s a never-ending battle, and we’re trying to work with nature. You get a two-inch rain, water 
moves fast, and cattle can create a lot of compaction damage in heavy clay.”

Later calving saves grass, water
By shifting calving dates to later in the year, Boylan can use and rest different pastures during different years, which 
he was unable to try earlier due to weather conditions. “More rest for pastures makes a world of difference, as the old 
grass funnels water down into the soil profile. The more grass we have covering up the ground, the more moisture we 
can conserve.”

Boylan also notes that resting his grass provides benefits to wildlife and birds. For example, the grouse are thicker than 
they used to be because fewer nests get disturbed by livestock hoof action.

He hopes that someday his creeks will be lined entirely with cordgrass, there will be no more bare ground, and wildlife 
will abound everywhere on his ranch. “If you have a good environment for wildlife, your livestock will also thrive,” he 
says.

When conditions were good, the ranch has supported up to 1,400 cows and 1,600 sheep. Right now, those numbers 
are down to 800 cows and 1,000 sheep. “If we had better economics, I’d rest more land,” Boylan shares. “But when 
you’re making land payments along with higher operating costs, it makes for tough decisions.”
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Figure 1. Several streams converge on Robert Boylan’s ranch providing opportunity for 10-15 miles of riparian habitat. Photo © Joe 
Dickie, Generation Photography, Inc.

Figure 2. In drought years, these intermittent and ephemeral streams run dry. Photo © Joe Dickie, Generation Photography, Inc.
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Figure 3. Boylan is working with organizations like The Nature Conservancy to install zeedyk rock structures in the stream beds to 
help slow down water, trap sediment, and reduce erosion. Photo © Joe Dickie, Generation Photography, Inc.

Figure 4. An example of a rock structure installation in one of the dry stream channels on Boylan’s ranch. These structures will act 
like speed bumps for flowing water, slowing it down to reduce erosive energy and helping to trap sediment. Photo © Joe Dickie, 
Generation Photography, Inc.
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Figure 5. A young cottonwood seeks to grow along the intermittent stream. Photo © Joe Dickie, Generation Photography, Inc.
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