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The Buffalo River is a tributary of the White River in north central Arkansas. 
• Approximately 150 miles long, the river flows easterly across Newton and 

Searcy counties before crossing the southeastern corner of Marion County to 
meet the White River. 

The majority of the Buffalo River watershed is located in Newton (46%) and 
Searcy (37%) counties, followed by Marion County (11%) and Baxter County 
(2.5%). 
• The remainder of the watershed (less than 3%) includes portions of Boone, 

Madison, Pope, Stone, and Van Buren counties at the fringes of the watershed. 
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There are just five incorporated areas within the watershed: 
• Gilbert, Marshall, and Saint Joe in Searcy County, Jasper in Newton County, 

and Big Flat in Baxter County. 

The Buffalo River watershed covers 1,342.7 square miles, drained by over 2,000 
miles of streams (Center for Advanced Spatial Technologies 2006). 
• It is a sub-basin of the Upper White River basin and is identified by the U.S. 

Geological Survey (USGS) 8-digit Hydrologic Unit Code (HUC) 11010005. 
• There are 37 12-digit HUC sub-watersheds within the Buffalo River 

watershed.
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Major tributaries to the Buffalo River include Bear Creek, two Big Creeks (one 
in Newton County and another in Searcy and Marion counties), Calf Creek, 
Cave Creek, Cecil Creek, Clabber Creek, Davis Creek, Little Buffalo River, two 
Mill Creeks (one in Newton County and one in Searcy County), Richland 
Creek, Tomahawk Creek, and Water Creek. 
• Other major streams in the watershed include Thomas Creek, a tributary of 

the Little Buffalo River, and Spring and Sellers Creeks, tributaries of the 
eastern Big Creek.

Approximately 40% of the Buffalo River watershed is within one or more 
publicly owned areas: the Ozark-St. Francis National Forest, eight Arkansas 
Game and Fish Commission Wildlife Management Areas, and the Buffalo 
National River (a unit of the US National Park Service.
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Numbers of people in the counties of the Buffalo River watershed are 
presented in the next table. 
• The watershed is rural, with no urbanized areas and no urban clusters as 

defined by the US Census Bureau. 
• The population change in the counties of the watershed has been small, 

with 0.2% decrease from 2000 to 2010 followed by a 1.8% decrease to 
2015. 

• Between 2000 and 2010, population increased in most of the surrounding 
counties (by an average of 8.3%, ±5.1%) but decreased slightly in Newton 
and Searcy counties (by 3.2% and 0.8% respectively). 

• Since then, from 2010 to 2015, the populations in the surrounding counties 
have had slight changes – decreases of 3.0% or less in Baxter, Marion, and 
Van Buren counties; and increases of 2.6% or less in Boone, Madison, Pope, 
and Stone counties. 
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• In the same period, the populations in Newton and Searcy counties 
decreased by 5.0% and 4.0% respectively. 

• The populations in Baxter, Marion, Searcy, and Van Buren counties are 
projected to continue to decline (by 0.2% to 4.2%) through 2020 while the 
Boone, Madison, and Newton County populations are projected to increase 
slightly (1.3% or 1.9%) and the Pope and Stone County populations are 
projected to increase by 4.2% and 7.5%.
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Additional demographic information for the Buffalo River watershed and 
surrounding counties is located in the next table. 
• This includes percentages of the population for characteristics of 

commuting, household structure, age, gender, race, median income, 
poverty, fields of employment, and education level. 

• Within the watershed, the majority of commuters drive alone, though a 
higher percentage carpool than across the state as a whole. About two-
thirds of households are families, and most of these include two parents. The 
population of the watershed is older than the state-wide profile. 

• There are lower percentages of persons under age 18, 18 to 34 years, and 
35 to 49 years; while there are higher percentages of persons aged 50 to 64 
years and 65 and older. 

• The majority (>94%) of persons in the watershed consider themselves 
White (non-Hispanic).
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Household and per-capita incomes in the counties of the Buffalo River 
watershed are below those state-wide. 
• However, there is a slightly lower percentage of families below the poverty 

level, and a slightly higher percentage of people below the poverty level 
than for the state as a whole. 

• The unemployment rate is two percentage points lower than the state-wide 
rate. 

• The percentages of high school graduates, bachelor’s, and graduate 
degree holders are all lower than the state-wide values.
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The largest drivers of the economy in the Buffalo River watershed are tourism and outdoor recreation (such as 
hiking, canoeing, hunting, and fishing). 
• Livestock farming and timber production also contribute to the economy in the area.  
• The value of sales and receipts reported in $1,000 for selected economic sectors in the counties within the 

Buffalo River watershed in the 2012 economic census is summarized in the following table. 

BUFFALO RIVER WATERSHED
ECONOMICS



Agriculture and timber are not economic sectors reported in the economic census. 
• However, they contribute value to manufacturing, real estate, wholesale trade, and transportation and 

warehousing economic sectors. 
• The following table lists the value of sales in $1,000 of agricultural products reported for the counties 

within the Buffalo River watershed in the 2012 census of agriculture. 

BUFFALO RIVER WATERSHED
ECONOMICS



The following table summarizes economic inputs to the counties 
within the Buffalo River Watershed from tourism.
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Contributions and Impacts of Buffalo National River 
visitor spending to local economy in 2015 in $1,000s
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The Buffalo River watershed is situated in the northern Boston Mountains and 
the southern Springfield Plateau and Salem Plateau physiographic regions of 
the Ozark Plateaus. 
• The geology of the Ozark Plateaus consists of sedimentary rock that was 

deposited in shallow marine seas during the Ordovician through 
Pennsylvanian periods. 

• The geology of the Boston Mountains is dominated by sandstones, while 
the Springfield Plateau is predominantly limestone. 

• A surface geology map of the Buffalo River watershed shows 
approximately 64% of the surface geology is limestone and dolomite 
formations, including most of the Buffalo Riverbed.
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The Buffalo River watershed is underlain by a series of gently folded 
sandstone, shale, cherty dolomite, and limestone formations. 
• The rocks underlying the watershed have been affected by tectonic forces 

and erosion, resulting in widespread presence of faults and solution/karst 
features. 

• Karst features in the Buffalo River watershed are associated primarily with 
the Boone Formation. 

• Within the boundaries of the National River parklands, there are over 300 
cave systems.
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Physiographic regions within the Buffalo River Watershed
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Surface geology map of the Buffalo River Watershed
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Stratigraphic column listing with descriptions of lithology for geologic formations
underlying the Buffalo River Watershed
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The Buffalo River watershed is located in the lead and zinc fields of northern 
Arkansas. The Buffalo River watershed had the largest zinc deposits in 
northern Arkansas. 
• Zinc and lead ores occurred in the Cotter, Powell, Smithville, and Everton 

formations of the Ordovician period, and the Boone Formation and 
Batesville Sandstone of the Mississippian period. 

• The most productive zinc and lead ore deposits occurred in the Boone and 
Everton formations. 

• Copper ore was also present in mineable quantities in at least one location 
in the Buffalo River watershed. 

• The Arkansas Geological Survey indicates the presence of at least one 
historical coal mine in the watershed. 
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Elevations within the Buffalo River watershed range from 384 feet above sea 
level where the Buffalo River joins the White River, to 2,562 feet above sea 
level in the Boston Mountains of the upper watershed. 
• The Buffalo River has cut deeply into the bedrock, resulting in tall vertical 

bluffs at river bends. 
• From Ponca to Pruitt, the river gradient is an average of 13 feet per mile. 

Between Pruitt and Highway 65, the river gradient averages 5 foot per mile, 
and downstream of Highway 65, the average river gradient is 3 feet per 
mile.

BUFFALO RIVER WATERSHED
TOPOGRAPHY



Land slopes in the Buffalo River watershed range from less than 1% in valley 
bottoms and on upland flats, to 60% on hill sides. 
• Slopes of 14% or more are considered steep, while areas with slopes of 

7% or less are considered flat lands. 
• GIS analysis indicates that approximately 40% of the watershed has 

slopes steeper than 14%. The following table lists the proportion of the 
Buffalo River watershed considered flat lands, steep, and in between. 

• The following figure shows a map of the locations of areas within the three 
slope ranges.  

Slope areas in the Buffalo River Watershed
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Map of slope ranges in the Buffalo River Watershed
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Each of the three physiographic regions in the watershed is characterized by 
differences in topography. 
• Nineteen percent of the watershed is in the Salem Plateau physiographic 

region, where the characteristic terrain is gently rolling hills with local 
relief ranging from 50 to 100 feet. 

• Forty-seven percent of the watershed is in the Springfield Plateau 
physiographic region. In this area of the watershed, elevations range from 
1,000 to 1,700 feet above sea level and local relief is less than 200 to 300 
feet. 

• Thirty-four percent of the watershed is in the Boston Mountains 
physiographic region. 

• This area of the watershed is characterized by rugged terrain with local 
relief of up to 1,000 feet. 

• Elevations in this region of the watershed range from 1,200 to 2,576 feet 
above sea level.
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Two soil associations account for 76% of the watershed soils; Enders-Nella-
Mountainburg-Steprock in the Boston Mountains, and Clarksville-Nixa-
Noark in the Springfield Plateau. 
• However, the soil characteristics in the watershed are complex and 

diverse. 
• Sixty-four dominant soil taxonomic units are present in the Buffalo River 

watershed, that include a total of 167 soil mapping units (Scott and Smith 
1994). 

• Most soils in the watershed include significant amounts of coarse 
fragments, primarily of chert. 
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Over three-quarters of the soils in the Buffalo River Watershed are in two soil associations
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The majority of the land in the Buffalo River watershed, 80%, is forested. 
• Pasture and haylands is the next most common land use in the watershed. 
• The majority of the pasture and haylands in the watershed are located in the portion of the 

watershed downstream of the Searcy County line. 

Approximately 60% of the pasture and haylands in the Buffalo River watershed is located on 
relatively flat land in river valleys and ridge tops.

Approximately one-third of the Buffalo River watershed is public land, i.e., National Park, 
Wildlife Management Areas, or National Forest. 
• The majority of the public land in the watershed is forested; however, the National Park 

also includes pasture and haylands. 

There are also pasture and haylands on privately held lands within the boundaries of the 
Ozark National Forest.
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Land use/land cover percentages for the Buffalo River Watershed
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Land use map of the Buffalo River Watershed
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Public lands in the Buffalo River Watershed
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There are over 2,000 miles of streams in the Buffalo River watershed. 
There were nine active USGS flow gages in the Buffalo River Watershed in 2016. 
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The following table lists summary statistics for flow measurements from these 
gages during the period January 2006 through December 2015. 
• The farthest downstream USGS flow gage on the Buffalo River is at Harriet. 
• Average annual flow at that gage over the period 2003-2015 (the period of 

record for which complete calendar years of approved data are available as 
of January 2016) ranges from 753.6 cubic feet per second (cfs) to 2,678 cfs
(USGS 2017a). 

• The largest tributary subbasin is the Little Buffalo River, which accounts for 
over 10% of the watershed. 

• The downstream, or lower, Big Creek, and Richland Creek tributary 
subbasins each also account for approximately 10% of the Buffalo River 
watershed.
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Statistics for discharge data from USGS gages from 2006-2015
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Buffalo River Watershed Management Plan
The final draft Buffalo River Watershed Management Plan (Plan) has been uploaded to the following website:
https://www.adeq.state.ar.us/water/planning/integrated/303d/pdfs/2018/2018-05-22-final-buffalo-river-wmp.pdf

The draft Plan will be available for stakeholder review until January 15, 2018, and subsequently submitted to EPA for 
acceptance. EPA “accepts” the plan as opposed to “approving” it because there are no proposed mandatory regulations 
in this plan. Following EPA acceptance, the watershed management plan will be available to guide implementation of 
management practices and activities within the Buffalo River watershed.
Please keep in mind that this is not a “formal regulatory comment process” because the Watershed Plan is not a 
“regulatory” document. The recommendations it contains are strictly voluntary.
The Arkansas Natural Resources Commission sincerely appreciates the citizens who attended the four meetings in 
Marshall and Jasper during the past 12 months and all the organizations and individuals who provided comments to help 
with the Plan’s development.

For more information, contact:
ANRC, (501) 682 3914; Tony Ramick, Tony.Ramick@arkansas.gov or
FTN Associates, (501) 225 7779; Terry Horton, twh@ftn-assoc.com

https://www.adeq.state.ar.us/water/planning/integrated/303d/pdfs/2018/2018-05-22-final-buffalo-river-wmp.pdf
https://www.adeq.state.ar.us/water/planning/integrated/303d/pdfs/2018/2018-05-22-final-buffalo-river-wmp.pdf
mailto:Tony.Ramick@arkansas.gov
mailto:twh@ftn-assoc.com
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Headwaters Buffalo River
12-Digit Sub-Watersheds
Total Area 218.84 mi2
Total Acres 141,700
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Little Buffalo River
12-Digit Sub-Watersheds
Total Area 144.43 mi2
Total Acres 93,518
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Richland Creek-Buffalo River
12-Digit Sub-Watersheds
Total Area 370.47 mi2
Total Acres 239,875
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Bear Creek-Buffalo River
12-Digit Sub-Watersheds
Total Area 338.75 mi2
Total Acres 219,337
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Outlet Buffalo River
12-Digit Sub-Watersheds
Total Area 270.23 mi2
Total Acres 174,969
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Contribution to Gross State Product in green
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