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Stream Habitat and Water-Quality Information for Sites in
the Buffalo River Basin and Nearby Basins of Arkansas,

2001-2002

By James C. Petersen

Abstract

The Buffalo River lies in north-central Arkansas and is a
tributary of the White River. Stream-habitat and water-quality
information are presented for 52 sites in the Buffalo River Basin
and adjacent areas of the White River Basin. The information
was collected during the summers of 2001 and 2002 to supple-
ment fish community sampling during the same time period.

Introduction

The Buffalo River lies in north-central Arkansas and is a
tributary of the White River (fig. 1). It has a length of approxi-
mately 240 km (National Park Service, 2003) and at its mouth
has a drainage area of 3,470 km?2 (Sullavan, 1974). Most of the
length of the Buffalo River lies within the boundaries of Buffalo
National River, a unit of the National Park Service; the upper 24
river km lie within the boundary of the Ozark National Forest
(National Park Service, 2003). Much (about 27 percent of the
Buffalo River Basin) of the upper and extreme lower parts of
the Buffalo River Basin on the south side of the Buffalo River
is within the Ozark National Forest.

Purpose and Scope

The purpose of this report is to summarize selected envi-
ronmental factors (stream-habitat and water-quality informa-
tion) (2001-2002) for 52 sites in the Buffalo River Basin and
nearby basins of the White River Basin in Arkansas (table 1).
The information was collected to supplement fish community
sampling at the same 52 sites during 2001-2002 (Petersen,
2004). Environmental factors summarized include measures of
stream size, channel morphometry, riparian cover, and water
quality. Additional measurements of basin characteristics and
habitat conditions are available (Panfil and Jacobson, 2001;
Jacobson and others, 2004); the reach scale measurements were
made during the summer of 1999 (Panfil and Jacobson, 2001)
and the summers of 2001 and 2002 (Jacobson and others, 2004).

Acknowledgments
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Forest Service. Analysis of water-quality samples was provided
by the Arkansas Department of Environmental Quality. Dan
Magoulick (U.S. Geological Survey and Arkansas Cooperative
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Cooperative Fish and Wildlife Research Unit) provided sub-
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vided logistical support and assisted with sampling in one or
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provided lodging for sampling crews. A number of landowners
provided access to sampling sites. Ty Blacklock assisted by vol-
unteering as a crew member on several days in 2001. The coop-
eration of each of these agencies and individuals is gratefully
appreciated.

Description of Study Area

The study area includes the Buffalo River Basin and
selected smaller basins adjacent to the Buffalo River Basin
within the White River Basin in north-central Arkansas (fig. 1).
At its mouth, the Buffalo River has a drainage area of approxi-
mately 3,470 km? (Sullavan, 1974). All of the basins lie within
the Ozark Plateaus.

Stream Habitat Characteristic
Measurement and Data Processing
Methods

Stream habitat data (some summarized in Petersen, 2004)
generally were collected on the day that the fish communities
were sampled in 2001 and 2002. The generalized curvilinear
length of each geomorphic unit (riffle, pool, glide) in a sampling
reach was measured using either a laser rangefinder or mea-
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suring tape. The rangefinder was used for lengths greater than
about 5 meters. At each reach, stream morphometry, an index of
water velocity, and measures of riparian cover were measured at
several transects. Transects were placed through riffles, pools,
and glides within each reach. At least one transect was placed
through each riffle, pool, and glide within a reach. Spacing was
such that transects within a given geomorphic unit were placed
through typical portions of the unit. Single transects were
placed through a geomorphic unit if the unit length was less
than about 30 m. An additional transect was placed through
each unit for each additional 25 to 35 meters of length; for
example, an 80-meter pool typically would have three transects
spaced approximately 20 to 30 meters apart. Where lengths of
geomorphic units exceeded about 100 meters the distance
between transects was increased to about 50 to 100 meters.

Wetted stream width was measured at each transect.
Widths of less than about 5 meters were measured using a mea-
suring tape stretched across the transect. Greater widths were
measured using a laser rangefinder.

Water depth and an index of water velocity were recorded
at three locations across the transect. These locations included
the thalweg and two other locations selected so that the three
locations were approximately one-quarter, one-half, and three-
quarters of the distance across the transect and representative of
that portion of the transect. Water depth was measured using a
meter stick inserted so that the narrow edge of the stick was ori-
ented parallel to the water flow. An index of velocity was mea-
sured by orienting the meter stick so that the narrow edge of the
stick was perpendicular to the water flow and measuring the dis-
tance between the elevation of water piled up on the upstream
side of the stick and the elevation of the water on the down-
stream side of the stick (Angermeier and Schlosser, 1989).

Wolman pebble counts (Wolman, 1954) were performed
in the reach to estimate particle size. Fifty particles were mea-
sured in each of two riffles, pools, and glides (300 particles per
reach). For the 300 reach particles, D16 (16th percentile), D50
(50th percentile), and D84 (84th percentile) values were calcu-
lated. When bedrock was encountered the occurrence was noted
and was counted as one of the 300 values. However, the bed-
rock was not included in the calculation of the percentile values.
Percent bedrock was calculated from the 300 particle data set by
dividing the number of bedrock occurrences by 300.

Shading was measured using two approaches (Platts and
others, 1983; Platts and others, 1987; Fitzpatrick and others,
1998). The open canopy angle was measured from the midpoint
of each transect using a clinometer to measure the angles
between the stream surface and the top of representative vege-
tation or other features (bluffs or stream bank) at each end of
each transect. The sum of these two angles then was subtracted
from 180 degrees to calculate the open canopy angle. Canopy
closure along each bank was measured using a convex spherical
densiometer modified so that 17 grid intersections were visible;
the number of grid intersections covered by the image of over-
head vegetation was counted for canopy closure (Fitzpatrick
and others, 1998).

Water-Quality Sampling Methods 3

Summary values of transect-related habitat data collected
were calculated to describe the sampling reach. For most habitat
measures (wetted width, depth, velocity, open canopy angle,
and canopy closure), a length-weighted mean value was calcu-
lated using an equation similar to the following equation for
mean width:

WMW= [(Lengthpoolx MWpOO|)+(Length
(Lengthyjgne X MW, i) 1/Length g,cn

X MWg“de) +

run

where WMW is length-weighted mean width,
Length,,,, is total length of all pools in reach,
MW, 1s mean width of all transects in pools,
Length,,, is total length of all runs in reach,
MWg;4. 1s mean width of all transects in glides,
Length,z, 1s total length of all riffles in reach,

M Wriﬁ‘le is mean width of all transects in riffles, and

Length total length of reach.

reach 15

Water-Quality Sampling Methods

At most sites water samples were collected by the National
Park Service (samples were collected at a few sites by the
Arkansas Department of Environmental Quality or the Geolog-
ical Survey). Approximately four times per year grab samples
were collected from the centroid of streamflow beginning in
April 2001 and continuing through October 2002. Dissolved
oxygen, pH, water temperature, and specific conductance were
measured in the field. Samples were transported on ice to lab-
oratories of the Arkansas Department of Environmental Quality
for analysis (samples collected by the Geological Survey from
Yocum Creek were shipped overnight to a Geological Survey
laboratory in Lakewood, Colorado).

Stream-Habitat and Water-Quality
Information

Stream-habitat information for each of the sites is summa-
rized in table 2. Values are presented for measurements made in
the summers of 2001 and 2002. Water-quality information is
summarized in table 3. Mean values are presented for each of 48
sites. Water-quality data were not collected at four sites (sites
T6-S, T8-S, T15-S, and T17-S) because of their proximity to
other sites.

Summary

The Buffalo River lies in north-central Arkansas and is a
tributary of the White River. Stream-habitat and water-quality
information (environmental factors) are presented for 52 sites in
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the Buffalo River Basin and adjacent areas of the White River
Basin. The information was collected during the summers of
2001 and 2002 to supplement fish community sampling during
the same time period. The environmental factors summarized
include measures of stream size, channel morphometry, riparian
cover, and water quality.
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Table 1. Sampling site locations.

Site
identifier
(see fig. 1) Site name County Township, range, section

RO Buffalo River at Dixon Ford near Fallsville Newton T.13N.,,R.23 W, sec. 5
R1 Buffalo River near Boxley Newton T.15N.,R.23 W, sec. 22
R2 Buffalo River near Ponca Newton T.16 N., R.22 W, sec. 30
R3 Buffalo River near Pruitt Newton T.16 N., R.20 W, sec. 7
R4 Buffalo River near Hasty Newton T.16 N., R.20 W, sec. 34
R5 Buffalo River near Woolum Searcy T.15N.,, R.18 W, sec. 4
R6 Buffalo River at Shine Eye near Gilbert Searcy T.16 N., R.17 W, sec. 36
R7 Buffalo River at Highway 14 near Harriet Marion T.17 N., R.15 W, sec. 34
R8 Buffalo River near Rush Marion T.17N.,R.5 W,, sec. 14
R9 Buffalo River near mouth near Buffalo City Marion T.18 N, R.14 W, sec. 36
T1 Beech Creek near mouth near Boxley Newton T.15N.,R.23 W, sec. 16
T2 Ponca Creek near mouth near Ponca Newton T.16 N., R.22 W, sec. 30
T3 Cecil Creek near mouth near Erbie Newton T.17 N., R.21 W, sec. 33
T4 Mill Creek near mouth near Pruitt Newton T.16 N., R.20 W, sec. 6
T5 Little Buffalo River near mouth near Pruitt Newton T.16 N., R.20 W, sec. 20
T5-HW East Fork Little Buffalo River near Murray Newton T.15N.,R.22 W, sec. 34
T6 Big Creek near mouth near Carver Newton T.15N.,,R.19 W, sec. 6
T6-S Big Creek near Vendor Newton T.15N.,R.20 W, sec. 13
T6-HW1 Left Fork Big Creek near Red Rock Newton T.14 N.,R.21 W, sec. 12
T6-HW?2 Big Creek near Mt. Judea Newton T.14 N., R.20 W, sec. 23
T7 Davis Creek near mouth near Mt. Hersey Newton T.16 N., R.19 W, sec. 26
T8 Cave Creek near mouth near Mt. Hersey Newton T.15 N, R.19 W, sec. 1
T8-S Cave Creek near Woolum Newton T.16 N, R.19 W, sec. 11
T8-HW Cave Creek near Bass Newton T.15 N, R.19 W, sec. 1
T9 Richland Creek near mouth near Eula Searcy T.15N.,R.18 W, sec. 22
T9-HW1 Richland Creek near Ben Hur Newton T.13N,,R.19 W, sec. 14
T9-HW2 Richland Creek near Witts Springs Searcy T.13 N, R.18 W, sec. 6
T9-HW3 Falling Water Creek near Witts Springs Searcy T.13 N, R.18 W, sec. 19
T10 Calf Creek near mouth near Silver Hill Searcy T.15N.,,R.17 W, sec. 3
T11 Mill Creek near mouth near Silver Hill Searcy T.16 N., R.17 W, sec. 34
T12 Bear Creek near mouth near Gilbert Searcy T.16 N., R.16 W, sec. 32
T12-HW Bear Creek near Welcome Home Searcy T.13N,,R.17 W, sec. 16
T13 Brush Creek near mouth near Gilbert Searcy T.16 N, R.16 W, sec. 28
T14 Tomahawk Creek near mouth near Tomahawk  Searcy T.16 N., R.16 W, sec. 20/21
T15 Water Creek near mouth near Evening Star Searcy T.16 N., R.15 W, sec. 9
T15-S Water Creek near Maumee Searcy T.16 N., R.16 W, sec. 1
T16 Rush Creek near mouth near Rush Marion T.17 N.,R.15 W, sec. 10
T17 Clabber Creek near mouth near Rush Marion T.17N,,R.15 W, sec. 11
T17-S Clabber Creek near Rush Marion T.17N,,R.15W,, sec. 3
T18 Big Creek near mouth near Cozahome Marion T.17 N, R.14 W, sec. 33
T23 Middle Creek near mouth near Big Flat Marion T.17 N, R.14 W, sec. 29
T24 Leatherwood Creek near mouth near Advance ~ Marion T.17N,,R.14 W, sec. 13
OBl1 Hock Creek near Wesley Madison T.16 N, R.27 W, sec. 28
OB2 Kings River near Kingston Madison T.16 N, R.24 W, sec. 29
OB3 Osage Creek near Berryville Carroll T.19N.,, R.25 W, sec. 12
OB4 Yocum Creek near Oak Grove Carroll T.21 N., R.22 W, sec. 30
OBS5 Long Creek near Denver Carroll T.20N., R.22 W, sec. 16
OB6 Huzzah Creek near Olvey Boone T.18 N., R.19 W, sec. 10
OB7 Clear Creek near Pyatt Marion T.18 N., R.17 W, sec. 7
OB8 Hampton Creek near Eros Marion T.18 N.,R.17 W, sec. 21
OB9 Crooked Creek near Summit Marion T.18 N., R.16 W, sec. 6
OB10 North Sylamore Creek near Big Flat Stone T.16 N, R.12 W, sec. 15

Tables
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