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Fish Species List

Common names are used in this report when refetoifigh species. Common names and
their respective scientific names (American Fisgteociety 1991) are listed below.

Common name
Black bullhead
Black crappie
Blacknose dace
Blackside darter
Bluegill

Brook stickleback
Brown bullhead
Burbot

Central mudminnow
Channel catfish
Common carp
Common shiner
Creek chub
Fathead minnow
Freshwater drum
Golden redhorse
Goldeye
Hornyhead chub
lowa darter
Johnny darter
Largemouth bass
Longnose dace
Mooneye
Northern pike

Northern redbelly dace

Quillback

Rock bass

Sand shiner
Sauger
Shorthead redhorse
Silver redhorse
Smallmouth bass
Spotfin shiner
Stonecat
Tadpole madtom
Trout-perch
Walleye

White sucker
Yellow perch

Vi

Species hame
Ameiurus melas

Pomoxis nigromaculatus
Rhinichthys atratulus
Percina maculata
Lepomis macrochirus
Culaea inconstans
Ameiurus nebulosus
Lota lota

Umbra limi

Ictalurus punctatus
Cyprinus carpio

Luxilus cornutus
Semotilus atromaculatus
Pimephales promelas
Aplodinotus grunniens
Moxostoma erythrurum
Hiodon alosoides
Nocomis biguttatus
Etheostoma exile
Etheostoma nigrum
Micropterus salmoides
Rhinichthys cataractae
Hiodon tergisus

Esox lucius

Phoxinus eos

Carpiodes cyprinus
Ambloplites rupestris
Notropis stramineus
Stizostedion canadense
Moxostoma macrolepidotum
Moxostoma anisurum
Micropterus dolomieui
Cyprinella spiloptera
Noturus flavus

Notorus gyrinus
Percopsis omiscomaycus
Stizostedion vitreum
Catostomus commersoni
Perca flavescens



INTRODUCTION

The Red River of the North basin (Red River Basrg unique North American landscape
with diverse terrestrial and aquatic natural resesir Since settlement, the landscape has
been managed primarily to increase agriculturatipetion (Stoner et al 1993). The impacts
of flooding have been a concern in Red River Basine the early 1800’s (Red River Basin
Flood Damage Reduction Work Group Agreement 1988pjects intended to lessen the
impacts of flooding on agricultural lands, homed aroperties have resulted in extensive
development of drainage systems, modification adterg natural stream channels, and
installation of various other “flood control” meaes. These watershed-level changes have
altered the natural hydrology and changed ecosykieation, which has generally reduced
the quality of natural resources. Concern oveptitential cumulative environmental effects
of proposed flood control projects prompted an Esrvinental Impact Statement (EIS). The
EIS was released in 1996 and disagreement oveuticeme eventually led to the Minnesota
Legislature funding a “mediation” process to resaisputed issues. The product of this
process was a 1998 agreement that details a nesvshiati-based management framework
for both flood Damage reduction and natural rese@rmthancement in Red River Basin.

According to the mediation agreement, comprehensatershed management plans that
integrate flood Damage reduction and natural resanhancement are to be developed by
each watershed district. Sound goals with meagi@iectives will be needed for these
plans. The present condition of resources mug&hbw/n in order to develop and evaluate
progress toward achieving natural resource enhagitiegoals and objectives. However, the
information necessary to describe present conditexists on few streams in Red River
Basin. In response to this lack of current ddte,Risheries Division of the Minnesota
Department of Natural Resources (MN DNR) proposedaxelerated stream sampling plan
for the Watershed Districts that were initiatingw@atershed plans. This watershed-level
sampling plan was designed to assess fish andt@ibrate populations, stream channel
morphology, and riparian conditions in the BoisSleux, Wild Rice, and Roseau River
Watershed Districts. The Flood Damage Reductiomk/@oup and the MN DNR
cooperatively funded this project in the year 2000.

This report presents the results of sampling effoonducted in the year 2000 in streams and
waterways that lie within the Buffalo River wateesh Specifically this report describes the
landscape setting, presents and discusses thésrekalirrent sampling, identifies factors
impacting aquatic resources and outlines potestiategies to improve the condition of
stream resources within the Buffalo River watershed



WATERSHED DESCRIPTION

Location and Size

The Buffalo River watershed is located in the seasitern portion of the Red River Basin in
northwest Minnesota (Figure 1). The watershed oapproximately 1,108 square miles;
57% of the watershed lies in Clay County, 25% ick&e County, 13% in Wilkin County
and 6% lies within Otter Tail County. The citiesBarnesville, Hawley, Glyndon, Lake
Park Audubon and Callaway are among the commurifiegdie within the Buffalo River
watershed (Figure 2).

[ County Boundaries

I Buffalo River Watershed

I Minnesota portion of Red River Basin
State of Minnesota

0 100 200 Miles

Figure 1. Location of the Buffalo River watershed in Mino&s

Topography/Geomorphic Associations

The Red River Basin was shaped by the Red Rivee lodlthe Laurentide Ice Sheet, a
continental glacier that occurred during the last stages of the Wisconsin glacial age.
Lake Agassiz was formed by the final melting of toatinental ice sheet and disappeared
from the area approximately 8,500 years ago. Hue@rphic associations in the Buffalo




River watershed were formed almost entirely byRled River Lobe and Lake Agassiz
(Figure 3). The glacial setting is mirrored in firesent topography; the glacial lake bottom
is now represented by the relatively level valleytbm area in the western half of the
watershed, the rolling to undulating area reflélaésglacial lake near-shore/beach area, and
the hummocky area reflects where stagnant iceeoétid moraine wasted away (Figure 4).

Much of the Buffalo River watershed (45%) has re&dy low relief (Figure 4, Table 1) and
is made up of lacustrine derived materials fornmethe deeper waters of Lake Agassiz, and
organic deposits (Figure 3). Approximately 32%hedf watershed has rolling, undulating
topography (Figure 4, Table 1) comprised of a afilacustrine, outwash and glacial till
sediments from the Red River Lobe of the glaciEie remaining 23% of the watershed has
irregular topography with areas of highly variat#éef formed primarily from supraglacial
drift.
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Figure 2. The Buffalo River watershed (outlined in rededain on the Minnesota
Department of Transportation highway map.



Figure 3. Geomorphic associations of the Buffalo River watted (MN DNR GIS dataset
2002).



Figure 4. Topographic features of the Buffalo River watexskMN DNR GIS dataset
2002).



Table 1. Topography of the Buffalo River watershed.

Percent
Area Area of

Topography description (mi?) (acres) Total
Hummocky. Irregular topography including areas of
highly variable relief relative to adjacent topqung. 252.2 161,382 23
Low Relief. Includes areas of little relief relagito
adjacent topography such as lake and outwash plain. 502.2 321,387 45
Rolling to Undulating. Aeas exhibiting variable relief ov
broad reaches including till plains and drumlinizedain. 354.0 226,630 32
Total 1,108.4 709,399 100

Land use/land cover

Land use and cover in the Buffalo River watershasldhanged dramatically since the early
1900’s. Around the turn of the century, prairierdoated the landscape (Figure 5). Today,
approximately 74% of the watershed is dominatedvated croplands and relatively little
grasslands (approximately 7%) remain (Table 2, fei). Water and wetlands cover
approximately 6% of the watershed.

Sails

Soils vary across the watershed and soil charatiteyiare loosely related to geomorphic
association. The glacial till portion of the wateed is composed primarily of deep, silty or
loamy, well drained soils (Univ. of Minnesota 197 Mhe western half of the glacial lake
portion is largely clayey, poorly drained soilshelsoutheastern half of the glacial lake
portion is comprised primarily of silty or loamyo@rly drained soils and the northeastern
half is a mix of both poorly and well drained, loawver sandy soils. Nearly all of Buffalo
River flows through a narrow band of undifferergdh&lluvial soils as does the segment of
South Branch Buffalo River from its confluence wighbffalo River to its confluence with
Stony Creek, and most of Stony Creek. Sandy orefydake beaches are found along the
boundary between the glacial lake and glaciahti#las (Univ. of Minnesota 1977).



1908 Vegetation Type
Prairie
Wet Prairie
Brush Prairie
B Oak Openings and Barrens
I Big Woods - Hardwoods
[ River Bottom Forest
Aspen-Oak Land
Il Lakes and Streams
Conifer Bogs and Swamps
I Aspen-Birch
Mixed White Pine and Red Pine

0 20 40 Miles

Figure 5. Historic (year 1908) vegetative cover in the BidfRiver watershed (MN DNR
GIS dataset 2003).



Figure 6. 1990 land use/cover across the Buffalo River watd§{MN DNR GIS dataset
2002).



Table 2.1990 land use/land cover across the Buffalo Riegershed (MN DNR GIS dataset
2002).

Percent
Area Of

Description (mi?) Acres Total
Cultivated Land 815.5 521,949 73.6
Deciduous Forest 89.9 57,546 8.1
Grassland 80.5 51,522 7.3
Wetlands 33.8 21,618 3.0
Water 31.0 19,868 2.8
Transitional Agriculture 27.7 17,727 2.5
Rural Farms, Residences and Developments 12.2 7,834 1.1
Deciduous Shrub 11.7 7,457 11
Urban & Industrial 3.8 2,400 0.3
Gravel Pits and Open Mines 15 972 0.1
Exposed Soll 0.3 164 <0.1
Unknown 0.5 342 <0.1
TOTAL 1,108.4 709,399 100

Wetlands

In 1988, 111.5 square miles of wetlands were ifiedtin the Buffalo River watershed
(Table 3), the majority were concentrated in thetieé and northeastern parts of the
watershed (Figure 7). The most abundant wetlapd ity the watershed was “emergent
habitat”, defined as vegetation-dominated habiiatis plants such as grasses, cattails,
bulrushes or sedges, which comprised 62.1 perdeait wetlands in the watershed. Lake
habitats (deep- and shallow water combined) coregrat total of 26.1% of all wetlands and
4.09% were forested wetlands (Table 3).

Table 3. Summary of wetland types in the Buffalo Rivertevahed.

Percent
Area Area of

Wetland Type (mi?) (ac.) Total
Emergent Habitats 69.2 44,314 62.1
Deepwater Habitats (Lakes) 17.4 11,137 15.6
Shallow Water Habitats (Lakes) 12.1 7,749 10.8
Forested Habitats 4.4 2,845 4.0
Scrub-Shrub Habitats 7.1 4568 6.4
Other 1.2 762 1.1
Total 111.5 71,375 100




Figure 7. Wetlands in the Buffalo River watershed (MN DNRSGlataset 2000).
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Ecological Classification System

The Ecological Classification System is a hierazahgsystem that classifies areas in the
United States into “provinces”, “sections”, “subsens”, and “land type associations” based
on climate, geology, hydrology, topography, soild &egetation. The Buffalo River
watershed contains sections of both the Prairikl&@at and Eastern Broadleaf Forest
provinces (Figure 8). The majority of the watershes within the Red River Prairie
subsection of the Red River Valley section witlia Prairie Parkland province. Eight
different land type assocations are found in thé Rer Prairie subsection (Figure 8). A
relatively small portion along the eastern edgthefwatershed lies within the Hardwood
Hills subsection of the Minnesota and NE low Mosdisection within the the Eastern
Broadleaf Forest province. Four different landetgssociations are found in the Braodleaf
Forest province portion of the watershed (Figure 8)

Red River Alluvial Plain

Anthony Lake Plain

Flom Till Plain

Felton Lake Plain
Barnesville Beach Complex

Cormorant Sand Plain

[ Prairie Parkland Province
Red River Valley Section
Red River Prairie Subsection

Fergus Falls [ ] Eastern Broadleaf Forest Province

TilhPlain Minnesota and NE lowa Morainal Section
Hardwood Hills Subsection

N
Campbell A
Lake

e 0 5 10 Miles
el

Figure 8. Ecological classification of the Buffalo River wegbed.
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Hydrology
The United States Geological Survey (USGS) curyentintains three continuous water

discharge recording gage stations in the BuffaleRwatershed. Gage station number
05061000 is located on upper Buffalo River near ldgswMN and has a drainage area of 325
square miles, gage number 05061500 is located oth&vyanch Buffalo River at Sabin, MN
and has a drainage area of 454 square miles, gygdngember 05062000 is located on
Buffalo River near Dilworth, MN and has a drainagea of 975 square miles.

Stream discharges from upper Buffalo River (meabatagyage station 05061000) and South
Branch Buffalo River (measured at gage station remdb061500) combine to produce the
discharge for lower Buffalo River (measured at gstgéion 05062000; Figures 9 and 10).
From approximately mid-March through Mid-April, tis®uth Branch Buffalo River
generally contributes more to the discharge in loBugfalo River than does upper Buffalo
River. However the opposite it true from aroundgast through February when low or no
flow conditions are relatively common in South BearBuffalo River (Figure 10) and the
majority of flow in the mainstem Buffalo River onmgtes primarily from groundwater from
the upper Buffalo River morainal area (Johnson.et397).

Climate is likely the most significant variable thafluences the hydrology of the watershed.
However, human activities such as dam and roadiwanti®n, stream channelization,
ditching, converting land cover from native vegetato cropland, and draining and filling
wetlands have changed the landscape and signiffcaltgred the natural hydrology in the
Buffalo River watershed. Streams in the watergdaadbe described as “flashy”, where
multiple peak flows occur (in addition to peak sgrilows) along with periods of very low
discharge. Daily mean discharge data at gag®statin upper Buffalo River and South
Branch Buffalo River showed that South Branch BlofRiver tends to be more flashy than
upper Buffalo River (Figure 11). Differences betngeak discharges and the preceding
low flows tended to be greater at the gage statioSouth Branch Buffalo River than at the
station on upper Buffalo River, especially whercharges exceeded 500 cfs (Figure 11).

The annual 90% discharge exceedance value foretheds of record through 1998 at the
Hawley, Sabin and Dilworth stations was 14.0, @r@j 9.6 cfs, respectively, and the 10%
exceedance was 186, 110 and 309 cfs, respectiv8IgaS 1998). Daily mean discharges at
all gage locations are typically highest in mid-pand lowest in late December through late
February (Figures 9 and 10). Average annual digehstatistics can be found in Appendix
A.
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Average Daily Mean Discharges

Buffalo River, 1947-2001
USGS Gage Stations 05061000 and 05062000
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Figure 9. Average daily mean discharges at USGS gag®ssatiumbers 05061000 (near
Hawley, MN) and 05062000 (near Dilworth, MN) on Balb River.

Average Daily Mean Discharges

South Branch Buffalo River, 1947-2001
USGS Gage Station 05061500
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Figure 10. Average daily mean discharges at USGS gagestatimber 05061500 (at
Sabin, MN) on South Branch Buffalo River.
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Daily Mean Discharges

USGS Gage Stations 05061000 and 05061500
9/30/91 through 9/30/2001

5850
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| | South Branch Buffalo River
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Figure 11 Daily mean discharges from 30 September 193iutir 30 September 2001
(upper) and from 30 September 1997 through 30 Seye2001 (lower) at USGS gage
stations on South Branch Buffalo River and uppeffdto River.
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Waterways
The Buffalo River watershed encompasses an argA.08 square miles. Numerous streams

exist throughout the watershed including approxatyad417 miles of perennial stream, 735
miles of intermittent stream and 341 miles of dagi@ ditch (Figure 12; MN DNR GIS
dataset 2000). For this report, waterways argeated by the name listed on USGS
1:24,000 scale topographical maps.

N Burr
¢ P
Al

v

\ (T

/\/ Stream or Ditch

Il Lake
Buffalo River Watershed

N

A

0 5 10 Miles

Figure 12 Streams and ditches in the Buffalo River watedsh

Buffalo River.Buffalo River is the primary stream in the wateh®uffalo River

originates as the outlet stream of Tamarac Lakbeémortheast corner of the watershed.
Buffalo River flows westerly for approximately 188les through morainal, beach ridge and
glacial lake areas and eventually empties intdRbe River of the North approximately one
mile northwest of Georgetown, MN. Buffalo Riverswdivided into 5 distinct reaches

(Table 4, Figure 12). For the purpose of this re@oreach is defined as a segment of stream
with relatively consistent morphological charadads (e.g., gradient, sinuosity, cross-
section morphology) and instream habitat is assuimée similar throughout a reach.

Reach numbering begins with the farthest downstnesoh and progresses sequentially
upstream. Reach 1 is a 51.2 mile long segmemvofradient, highly sinuous stream (Table
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5, Figure 13) that flows through the glacial lakaip. Several ditch systems empty into
Buffalo River in this reach as does South Brancffdo River, the largest tributary to
Buffalo River. Reach 2 is 25.8 miles long and &aslatively high gradient (Table 5, Figure
13), yet is highly sinuous. The higher gradierd iesult of Reach 2 flowing through the
beach ridge area of the watershed. Reach 3 isbadi(e long stream segment with low
gradient and high sinuosity (Table 5, Figure 1Bhe downstream two-thirds of Reach 3
essentially defines the line of separation betwberhummocky land of the Audobon
Moraine and the rolling/undulating land of the FIa@ifi Plain. The upstream boundary of
Reach 3 is located in the transition area betwdgridin and moraine where pronounced
changes in vegetation (Figure 6), topography (Fgirand stream gradient (Figure 13)
occur. A substantial amount of ditching and stredennelization has occurred on the
landscape and streams flowing into Reach 3. Réashi0.1 miles long and is the highest
gradient delineated of Buffalo River (Table 5, Fgad3) as it flows from the White Earth
Moraine into the Flom Till Plain. Reach 5, a serié stream segments connecting several
lakes, is very low gradient with low sinuosity.

Table 4. Descriptions of delineated reach boundaries onduRiver

GPS
Reach Coordinates
Number Reach Boundary Descriptions (UTM)
1 Downstream: Red River — Buffalo River confluence 18288, N5222010
e Upstream: CR19 crossing 1.4 miles north of Glyddh,  E227711, N5199998
> Downstream: Upstream boundary of Reach 1
______________ Upstream: 1.2 miles south of Hawley, MN . E2471801818872
3 Downstream: Upstream boundary of Reach 2
______________ Upstream: 2.3 miles downstream of Highway 59 E2180&214104
4 Downstream: Upstream boundary of Reach 3
______________ Upstream: Outlet of BuffaloLake E285190, N5206559
5 Downstream: Upstream boundary of Reach 4
Upstream = Outlet of Tamarac Lake E295548, N519974

Table 5. Characteristics of delineated stream reaches wikl@rBuffalo River watershed
(MN DNR GIS dataset 2003).

Length
Stream Reach (mi.) Slope Sinuosity
Buffalo River 1 51.2 0.0002 2.98
Buffalo River 2 25.8 0.0017 2.08
Buffalo River 3 40.5 0.0005 1.79
Buffalo River 4 10.1 0.0034 1.55
Buffalo River 5 11.1 0.0002 1.44
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Figure 13. Buffalo River longitudinal profile.

South Branch Buffalo RiveiWith a drainage area of 519.2 square miles,ISBtanch
Buffalo River is the largest tributary to Buffalov@r. South Branch Buffalo River
originates as an intermittent stream in the soetttral portion of the Buffalo River
watershed approximately 3.5 miles northeast of 8thMN and flows northerly for
approximately 71 stream miles to its confluencénvidtiffalo River 2.5 miles northwest of
Glyndon, MN (Figure 12). The stream begins inrbiéng and undulating till plains of
northwest Ottertail County and then flows throulgé beachridge area northwest of Rothsay.
The majority of South Branch Buffalo River liesthre lake plain area on the far western
edge of the Buffalo River watershed. Interstate from the northwest to the southwest
corner of the South Branch Buffalo River drainagsaaand ditching and stream
channelization is extensive. Significant tributéarto South Branch Buffalo River include
Stony Creek, Whiskey Creek and Deerhorn Creek. sWélyi Creek flows through
Barnesville, MN (population approximately 2,066 pk), which is the largest town in the
Buffalo River watershed.
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METHODS

Reconnaissance Survey

Reconnaissance surveys were conducted along Buifa&y, South Branch Buffalo River,
Deerhorn Creek, Spring Creek, Stony Creek, Whigkeek, and Hay Creek in June and
July 2001 in order to familiarize investigatorgwstream and watershed characteristics and
help identify features of interest. Surveying wase by boat or canoe when possible and
from road crossings when streams were not naviga®éEonnaissance activities included
traveling along waterways while noting and photpgiag important features such as dams,
major erosion areas, logjams, and other featuregerest. Feature locations were geo-
referenced using a GPS system. During reconnaissatieam reaches and sampling
locations were identified.

Sample Stations

Sampling was conducted at twenty-nine stationbénBuffalo River watershed during the
spring, summer and fall of 2001 (Table 6, Figurg 1RBiological data was taken in July and
August and physical data was taken October and idbee Stations locations included 11
on Buffalo River, four on South Branch Buffalo Riytéhree on Stony Creek, one on Spring
Creek, three on Hay Creek, one on County Ditclod®,on Deerhorn Creek, and five on
Whiskey Creek (Table 6).

Physical and biological stream characteristics stigated at various stations (Table 7)
included:
Fish community assessmerftish community assessments provided quantitative
information describing the species and numberssbfdt locations throughout the
watershed. The condition of fish communities r@ehe condition of a stream.
Invertebrate community assessmef@tream invertebrate assessments provided
guantitative information describing the types ahdralance of invertebrates. The
condition of invertebrate communities reflects toadition of the stream.
Stream morphology and classificatiorstream morphology descriptions provided
information that can be used to assess currergrstoondition and stability, monitor
changes over time and allow comparisons to otheasts.
Riparian function assessmenRiparian function assessments provided infornmatio
that allows a qualitative review of the hydrolodjceegetative, and
erosion/deposition processes occurring in ripagi@as. Review of these conditions
gives an indication whether a stream is functiorpraperly, whether it is at risk, or
whether its condition is improving or getting warse

Stream discharge was determined at the time of lsagrgach station according to standard
methods outlined by Bain and Stevenson (1999). pBastation lengths were determined by
georeferencing the upstream and downstream stiationdaries using Garmin® handheld
global positioning system (GPS) receivers, plottimgse boundaries on digital
orthoquadrangle maps (i.e., georeferenced aer@bghaphs) using Arcview® geographic
information system (GIS) software, and measurimgdistance between station boundaries
following the stream course.
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Table 6. Locations and selected attributes of sampleostatin the Buffalo River watershed.
Stations are listed in order from downstream tdnejsn for each individual waterway listed.

Drainage
Area
(mi?)

1,108.4
1,107.4
382.5

361.3
309.0
225.1
108.3
49.9
43.1
382.6
76.5

Station
Station Length
Number Steam/Waterway Location (ft)
Buffalo River Watershed
1 Buffalo River Hwy 75, Georgetown N/A
2 Buffalo River Cnty Rd 9 1,064
3 Buffalo River Buffalo River State Park 1,100
4 Buffalo River Hawley City Park 1,000
5 Buffalo River 1 mi. north of Cnty Rd 12 1,050
6 Buffalo River 1 mi. north of Cnty Rd 14 876
7 Buffalo River Cnty Rd 14 330
23 Buffalo River Cnty Rd 21
24 Buffalo River 0.4 mi. upstream of station 2 500
25 Buffalo River Hwy 59
.29 BuffaloRiver CotyRAQ N/A 3686
South Branch Buffalo River Subwatershed
8 South Branch Buffalo River Hwy 10
9 South Branch Buffalo River Cnty Rd 4 635
10 South Branch Buffalo River 0.5 mi. north of Cirgt 30 305
.26 South Branch Buffalo River ___ CntyRd60 ... ... ... .2938
Stoney Creek Subwatershed
11 Stoney Creek 1 mi. downstream of Cnty Rd 21 N/A
12 Stoney Creek 0.6 mi. downstream of 194 crossing 400
.3 StoneyCreek . CntyRA31 . 220 256
Spring Creek Subwatershed
.14 springCreek CntyRA7L 320 94
Hay Creek Subwatershed
15 Hay Creek 2.1 mi. upstream of Cnty Rd 71 cragsin 450
16 Hay Creek Cnty Rd 120 240
2] HayCreek ... 05misouthofl94crossing . 872
County Ditch 25 Subwatershed
17 CountyDitch38  CntyRd26 260 290
Deer Horn Creek Subwatershed
18] DeerHorn Creek HwyS . 405 699
Whiskey Creek Subwatershed
19 Whiskey Creek Cnty Rd 15 370
20 Whiskey Creek Cnty Rd 2 230
21 Whiskey Creek Barnesville RV park 450
22 Whiskey Creek Cnty Rd 31 270
28 Whiskey Creek Cnty Rd 57
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Figure 14. Sample station locations in the Buffalo River wsled

Fish Community Assessment

Fish communities were sampled at twenty-two staturing July and August 2001 (Table
7, Figure 15). Station lengths ranged from 20Gd&nkfull stream widths. Backpack, tow
barge or boat electrofishing gear was used depgratirwater width and depth at the time of
sampling. After capture, fish were identified, nted, weighed, examined for diseases and
anomalies (e.g., tumors), and released. Agingttres were removed from selected game
fish.

Fish species Index of Biotic Integrity (IBI) sconesre calculated for each station using
methods developed for the Lake Agassiz Plain (Niarakeal. 1998). Two different sets of
twelve metrics were used; one set for stations di#tinage areas less than 200 square miles
and another set for stations with drainage are290fto 1500 square miles. Metrics used
were related to species richness and compositiophic composition, reproductive guild,
functional guild, and fish abundance and conditidwcording to Niemela et al. (1998),
stream stations with scores from 12 through 2Gcansidered to have “very poor” biotic
integrity, scores of 21 through 30 have “poor” grity, scores of 31 through 40 have “fair”
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integrity, scores of 41-50 have “good” integritydagcores greater than 50 are determined to
have “excellent” biotic integrity.

Fisheries data for each station was summarizedspeoies composition, species catch per
unit of effort (CPUE), and length frequency tabl&andard length-weight regressions for

Red River basin streams (MN DNR, unpublished datxe used to estimate biomass when
fish were not weighed (Table 8).

Table 7. Types of sampling completed at stations in thé#aw River watershed in 2001.

Fish Riparian
Community Stream Function Invertebrate
Station Stream/Waterway Assessment Morphology Assessment Community
1 Buffalo River X
2  Buffalo River X
3  Buffalo River X X X
4 Buffalo River X
5 Buffalo River X
6 Buffalo River X
7 Buffalo River X
8  South Branch Buffalo Rive X
9  South Branch Buffalo Rive X
10 South Branch Buffalo Rive X X
11 Stony Creek X
12  Stony Creek X
13 Stony Creek X X
14  Spring Creek X
15 Hay Creek X
16 Hay Creek X
17 County Ditch 38 X
18 Deerhorn Creek X
19 Whiskey Creek X
20 Whiskey Creek X
21 Whiskey Creek X
22 Whiskey Creek X
23 Buffalo River X
24  Buffalo River
25 Buffalo River X X
26  South Branch Buffalo Rive X
27 Hay Creek X X
28 Whiskey Creek X
29 Buffalo River X X
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Figure 15. Fish sampling station locations in the Buffalod® watershed during summer
2001.

Invertebrate Biotic Index

Stream invertebrates were sampled at stations 8n@29 on Buffalo River (Table 7).
Samples were collected from three riffle locatienthin each station using a Hester Dendy
sampler and floating logs, and preserved in a 7@¥hal solution. Family level richness
(number of Families present), and evenness (nuoftiedividuals in each family) were
calculated, as well as a family level biotic ind€BI; Hilsenhoff 1998).

Stream Morphology and Classification

Stream morphology data was taken at nine statibaisl€¢ 7) in October and November 2001
following methods described by Rosgen (1996). rimfation collected included channel

cross sections, longitudinal elevations, and satesgebble counts. Survey data were used to
estimate bankfull cross sectional areas and diroaless ratios (e.g., width to depth ratio,
slope, sinuosity) needed to classify the streamrmsegs (Rosgen 1996). Surveys were
conducted using standard survey instruments; lagels were used whenever possible.
Geo-referenced benchmarks were placed at eacbrstatifuture monitoring.
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Riparian Function Assessment

The Proper Functioning Condition (PFC) methodol{fgychard 1998) was used at one
station in the Buffalo River watershed (Table PFC is a qualitative assessment of the
condition of riparian-wetland areas that consiaisting hydrology, vegetation, and
erosion/deposition (Prichard 1998). The methoglplarovides a final determination
whether the physical processes in the riparian ameal) functioning properly, 2)
functioning properly but one or more processesaaresk of degradation, termed functional-
at risk, or 3) nonfunctional. Riparian areas atetnined to be functioning properly,
“...when adequate vegetation, landform, or debrgésent to: dissipate energies associated
with wind action, wave action and overland flowrfr@adjacent sites, thereby reducing
erosion and improving water quality; filter sedineeand aid floodplain development;
improve flood-water retention and ground-water eggle; develop root masses that stabilize
islands and shoreline features against cutting@actestrict water percolation; develop
diverse ponding characteristics to provide the taalaind the water depth, duration, and
temperature necessary for fish production, watetbieeding, and other uses; and support
greater biodiversity.” Riparian areas are deteauito be functional but at risk when the
riparian areas are functioning but, “...have an @xgssoil, water, or vegetation attribute that
makes them susceptible to degradation.” PFC methtsh allows for a determination of
whether functional-at risk stations are followingw@pward, downward, or no apparent trend
relative to PFC. Areas are determined to be naoifonal when they, “...clearly are not
providing adequate vegetation, landform, or wooelgrds to dissipate energies associated
with flow events, and thus are not reducing ergsimproving water quality, etc.”
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Table 8. Equations used to estimate fish weights in thddaifRiver watershed.

Species

Equation
log(wt)=b(log I)+a

R

Data from:

Bluegill

Black bullhead
Blacknose Dace
Blackside Darter
Brook Stickleback
Central Mudminnow
Channel catfish
Common Carp
Common Shiner
Creek Chub
Fathead Minnow
Finescale Dace
Freshwater drum
Golden Redhorse
Hornyhead chub
lowa Darter
Johnny Darter
Largemouth Bass
Longnose dace
Northern Pike

Northern Redbelly Dace

Rockbass
Shorthead Redhorse
Spotfin Shiner
Stonecat

Tadpole Madtom
Trout Perch

White Sucker

126
73
57
64
31
45
62

181

599

127
52
32

157
53
15
73
93
40
82
31
31
35
113
29
20
21

252

3.28(log 1)-5.55

3.044(log 1)-4.894
3.239(log 1)-5.462
3.487(log 1)-5.913
2.990(log 1)-5.023
3.084(log 1)-5.141
3.052(log 1)-5.208
2.904(log 1)-4.653
3.456(log 1)-5.929
3.021(log 1)-5.044
3.057(log 1)-5.079
3.534(log 1)-5.862
2.924(log 1)-4.784
2.925(log 1)-4.819
3.033(log 1)-5.032
2.47(log 1)-4.236
3.442(log 1)-5.835
3.071(log 1)-5.033
3.617(log 1)-6.165
3.020(log 1)-5.271
3.330(log 1)-5.566
3.084(log 1)-4.907
2.353(log 1)-3.385
3.203(log 1)-5.459
2.845(log 1)-4.672
2.979(log 1)-4.902
3.230(log 1)-5.466
3.029(log 1)-5.069

0.986
0.982
0.896
0.713
0.980
0.996
0.990
0.973
0.982
0.873
0.916
0.952
0.955
0.989
0.497
0.874
0.919
0.953
0.973
0.974
0.981
0.826
0.850
0.976
0.945
0.967
0.989

Pete Jacobson

Buffalo River WS
Two Rivers WS

Buffalo River WS
Two Rivers WS
Buffalo River WS

Buffalo River WS

Buffalo River WS
Buffalo River WS

Buffalo River WS
Buffalo River WS
Two Rivers WS
Buffalo River WS
Buffalo River WS

Buffalo River WS
Buffalo River WS

Two Rivers WS
Two Rivers WS

Buffalo River WS
Buffalo River WS
Two Rivers WS
Buffalo River WS
Buffalo River WS
Buffalo River WS

Buffalo River WS
*

Buffalo River WS

Buffalo River WS

*Pooled data from the Buffalo River and Two Riveratersheds.
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RESULTS

Reconnaissance Survey

Reconnaissance provided a base level of familiavitly the rivers, streams, and ditches in
the Buffalo River watershed. More than 400 phetege taken of features along streams in
the watershed.

Fish Community Assessment

Species diversity. Thirty-nine fish species were sampled in thef@8ofRiver watershed
(Table 9) including: thirty-five species in BuffaRiver (excluding hybrid sunfish), 16
species in South Branch Buffalo River, 11 speaieStony Creek, seven species in Spring
Creek, six species in Hay Creek, 6 species in Gobitith 38, 10 species in Deerhorn Creek
and 13 species in Whiskey Creek.

Fish species diversity was positively correlatethwdrainage area (r =0.65). Station 3 on
Buffalo River had the highest species diversity $p6cies) of all stations in the watershed
and station 21 on Whiskey Creek had the lowespéziss; Table 9). Stations 1 through 6
on Buffalo River all had higher fish species divigrghan any other stations in the watershed.
No more than 10 species were found at any oneeoi4hstations located within the South
Branch Buffalo River subwatershed including fivatgins where five or fewer species were
found.

Creek chub was the most widely distributed fishcggmein the Buffalo River watershed
followed closely by white sucker. Creek chub wsaiepled at 18 of the 22 fish sampling
stations and were found in all streams sampleditd/#lcker were sampled at 17 stations
and were also found in all streams sampled. Fpeeiss were found at only one station
including: black crappie and mooneye at statiobldegill and burbot at station 3, and brook
stickleback at station 17. Fifteen of the thintxeffish species sampled below Buffalo River
Dam (stations 1,2 and 3) on Buffalo River werefoond upstream of the dam including, but
not limited to, channel catfish, common carp, rbeks, sauger, silver redhorse and walleye
(Appendix B, Table B2). Common carp were foundtations 1,2 and 3 on Buffalo River,
and stations 8 (South Branch Buffalo River), 12(§tCreek) and 19 (Whiskey Creek) in
the South Branch Buffalo River subwatershed.

Thirteen fish species sampled during the summe06i in the Buffalo River watershed are
considered to be sensitive to environmental distocks (including water quality and habitat
degradation; Niemela et al. 1998). Sensitive gsefuund were golden redhorse, goldeye,
hornyhead chub, longnose dace, mooneye, northébeltg dace, rock bass, sand shiner,
shorthead redhorse, silver redhorse, smallmouts, Isésnecat and trout perchAt least 1
environmentally sensitive species was sampled fféreint sample stations across the
watershed including five stations located on BuffRiver where five or more of these
species were found (Table 9lo Minnesota State or Federally listed endangdhedatened
or species of special concern are known to intsiteams in the Buffalo River watershed.

Game Fish Major game fish species sampled in the watersrezd northern pike, walleye,
sauger, largemouth bass, smallmouth bass and dhaathgh. Northern pike were sampled
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at 12 different stations scattered throughout tatevshed (Table 9). Northern pike lengths
ranged from 148 mm to 842 mm (Appendix B, TablesB®5 B11, B12, B14, B16, B18 and
B21-23). Young-of-the-year northern pike were diolynd at stations 4, 5 and 6 located in
Reach 3 on Buffalo River (Appendix B, Table B2}atin 6 had the highest number of age
1 or older northern pike (n=12) and station 5 Healhighest number of young-of-the-year
(n=21).

Walleye were sampled at five stations includingistes 1, 2 and 4 in Reaches 1,2 and 3 on
Buffalo River and at stations 8 and 9 in South BhaBuffalo River (Table 9). Only one of
the walleye captured was a young-of-the-year anc# caught at station 1 (Appendix B,
Table B2). Walleye lengths ranged from rangingrfrbl5 mm (4.5 inches) to 483 mm (19.0
inches) total length (Appendix B, Tables B4 , BF, B11 and B12).

Largemouth bass were sampled at stations 2,4 an&&aches 2 and 3 of Buffalo River
(Table 9). Two yearling or older largemouth bassexsampled at station 2, two young-of-
the-year largemouth bass were sampled at statzmu4hree young-of-the-year were
sampled at station 5 (Appendix B,Table B2). Ohhgée smallmouth bass were sampled in
the watershed; one was captured at station 2 amavere found at station 3 in Reach 2 of
Buffalo River (Table B2).

Three sauger were sampled in the watershed; oneaught at station 1 in Buffalo River
Reach 1, and one was caught at each of stationd 2 s Buffalo River Reach 3 (Appendix
B, Table B2). No young-of-the-year sauger weregathin this survey Channel catfish
were sampled at stations 1, 2 and 3 on BuffaloRivable 9). Ten of the 18 channel catfish
sampled were from station 2 in Reach 2 includiriigal were young-of-the-year fish
(Appendix B, Table B2). One young-of-the-year isaitivas also found at station 1.

Fish Abundance The number of fish caught per unit (i.e., hoursampling effort (CPUE)

is assumed to be proportional to population sideerefore, a higher CPUE is assumed to
indicate a larger population relative to lower CPUHties. Fish abundance (all fishes)
varied greatly among sampling stations (AppendiX&le B3). Fish were most abundant in
station 17 on County Ditch 38 (CPUE =1,415.4 fislu), however only six different species
were captured at this station, 60% of which weeekichub and 30% were fathead minnows
(Appendix B, Table B2). Fish were least abundastation 7 on Buffalo River (23.4
fish/hour).

Fish Biomass Common carp dominated the fish biomass at stafighand 3 on Buffalo

River below the Buffalo River State Park dam anstation 8 on South Branch Buffalo

River (Appendix B, Table B2). The biomass at stal, Buffalo River, was dominated by
golden redhorse, while white sucker dominated@tatb and 6 on Buffalo River, as well as
stations 19, 20 and 21 on Whiskey Riv@reek chub dominated the biomass at station 7, 11,
14, 15, 17 and 22 representing five different streg§Appendix B, Table B2). With the
exception of station 11, all stations dominateatt®ek chub were located toward the upper
parts of the watershed (drainage areas were laassh square miles. Black bullhead
dominated the biomass at station 9 on South Br8uodtalo River and at stations 12 and 13

on Stony Creek (Appendix B, Table B2).

26



Table 9. Fishes captured in the Buffalo River watershetnduwuly and August 2001.

Buffalo River

Station Station Station Station Station Station Station
Species 1 2 3 4 5 6 z
Black bullhead X
Black crappie X
Blacknose dace X
Blackside darter X X X X X
Bluegill X
Brook stickleback
Brown bullhead
Burbot
Central mudminnow
Channel catfish X
Common carp X
Common shiner
Creek chub X
Fathead minnow
Freshwater drum X
Golden redhorse X X
Goldeye X
Hornyhead chub
Hybrid sunfish
lowa darter
Johnny darter X
Largemouth bass X X
Longnose dace X
Mooneye X
Northern pike X
Northern redbelly dace
Quillback X
Redhorse spp.
Rock bass X
Sand shiner
Sauger
Shorthead redhorse
Silver redhorse
Smallmouth bass
Spotfin shiner X
Stonecat X
Tadpole madtom
Trout perch
Walleye X
White sucker
Yellow perch X

X X X X
X X

X X X X

X X X X X
X

X X X X

X

x

X X X

X X X X X
XX X X X XX XX X
X
X

X X
X X x
X X X

x

X x

Total Number of Species 16 18 26 11 14 14 4




Table 9 (cont'd). Fishes captured in the Buffalo River watersheghduwuly and August
2001.

South Branch Buffalo River Stony Creek Spring Creek

Station  Station  Station : Station  Station  Station : Station
Species 8 9 10 1 12 3 . 14
Black bullhead X X i X i X
Black crappie ! !
Blacknose dace
Blackside darter X L X X X
Bluegill ’ ’
Brook stickleback
Brown bullhead X
Burbot ! .
Central mudminnow X
Channel catfish : '
Common carp X 5 X
Common shiner ; :
Creek chub X X X X X
Fathead minnow 5 X X
Freshwater drum X : :
Golden redhorse X X
Goldeye
Hornyhead chub
Hybrid sunfish X
lowa darter
Johnny darter X
Largemouth bass
Longnose dace
Mooneye .
Northern pike X X X X
Northern redbelly dace '
Quillback X ;
Redhorse spp. X
Rock bass X X ! .
Sand shiner : : X
Sauger : :
Shorthead redhorse
Silver redhorse
Smallmouth bass !
Spotfin shiner X X X X
Stonecat :
Tadpole madtom X ;
Trout perch X i X
Walleye X X : :
White sucker X L X X X X
Yellow perch 5 X

Total Number of Species 10 9 3 ; 5 6 6 i 7
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Table 9 (cont'd). Fishes captured in the Buffalo River watersheuhduwuly and August

2001.

Deerhorn
Creek

Whiskey Creek

Species
Black bullhead

Black crappie
Blacknose dace
Blackside darter
Bluegill

Brook stickleback
Brown bullhead
Burbot

Central mudminnow
Channel catfish
Common carp
Common shiner
Creek chub
Fathead minnow
Freshwater drum
Golden redhorse
Goldeye
Hornyhead chub
Hybrid sunfish
lowa darter
Johnny darter
Largemouth bass
Longnose dace
Mooneye
Northern pike
Northern redbelly dace
Quillback
Redhorse spp.
Rock bass

Sand shiner
Sauger
Shorthead redhorse
Silver redhorse
Smallmouth bass
Spotfin shiner
Stonecat
Tadpole madtom
Trout perch
Walleye

White sucker
Yellow perch

X

X
X

Station Station ! Station : Station : Station

18 19

X

Station
20

X

Station
22

X X X

Total No. of Species

10
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Fish Species Index of Biotic Integrity (I1BI)

Biotic integrity at stations across the Buffalo &iwatershed was generally fair to poor
(Table 10). Station 21 on Whiskey Creek had thlig score IBI score (20) that fell within
the 12 to 20 range where biotic integrity is coms@d “very poor.” Eight stations had IBI
values falling within the 21 to 30 “poor” biotictegrity range; all but one of these stations
were located in the South Branch Buffalo River satasshed including four of the six
stations in the Stony Creek drainage area and twleedour stations in the Whiskey Creek
drainage area. Only stations 5 and 6 on Buffal@Riad IBI scores greater than 40.

Species richness, trophic composition, reprodudivitd, and functional guild metrics varied
among stations (Appendix C, Tables C1 and C2). drtg station in the Buffalo River
watershed that had a species richness metric s€drevas station 21 on Whiskey Creek,
where only two species were sampled. Eight oféneaining 21 station had a fish species
metric score of 5, which is the highest score fdssiThe fish abundance metric was scored
a 1 at all stations except stations 14 and 17, evbach scored a 3. Few fish were identified
with diseases, eroded fins, lesions, or tumorshisometric scored the highest value (5) at all
stations. IBI metrics and scores associated vat etation can be found in Appendix C,
Tables C1 and C2.

Table 10. Summary of fish IBI scores (Niemela et al. 19®8he Buffalo River watershed.

Station IBI Biotic
Stream Number Score Integrity
Buffalo River 1 32 Fair
Buffalo River 2 38 Fair
Buffalo River 3 38 Fair
Buffalo River 4 38 Fair
Buffalo River 5 44 Good
Buffalo River 6 42 Good
Buffalo River 7 28 Poor
South Branch Buffalo River 8 32 Fair
South Branch Buffalo River 9 34 Fair
South Branch Buffalo Rive 10 28 Poor
Stony Creek 11 22 Poor
Stony Creek 12 38 Fair
Stony Creek 13 28 Poor
Spring Creek 14 40 Fair
Hay Creek 15 30 Poor
Hay Creek 16 24 Poor
County Ditch 38 17 38 Fair
Deerhorn Creek 18 38 Fair
Whiskey Creek 19 30 Poor
Whiskey Creek 20 28 Fair
Whiskey Creek 21 20 Very Poor
Whiskey Creek 22 34 Fair
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Fish species composition, length frequency distidms, and species catch rates associated
with each sample station can be found in Appendix B

Invertebrate Biotic Index

Sixteen families of aquatic macroinvertebrates vearmapled at station 3 at Buffalo State
Park, 9 families were sampled at station 29 ansixfamilies were sampled at station 25
(Appendix C, Tables C3 through C5). Seven of #mailies in the sample for which
tolerance levels have been determined are conslidetge pollution intolerant taxa
(Hilsenhoff 1998).

The FBI scores of 3.97 for station 25 and 4.0%fation 3 indicated that water quality at
these sample stations was “very good” with onlyighs possibility of organic pollution.

The FBI score at station 29 was 5.05, indicatirad ttater quality was “good” with some
organic pollution probable (Hisenfoff 1998). Idéyihg aquatic invertebrates to the Family
level is sufficient for the FBI, which evaluate® theneral status of organic pollution in
streams (Hillsenhoff 1998). However, a more thgioassessment of stream health using
genus and/or species level identification for anadig invertebrate 1Bl should be considered.

Stream Morphology and Classification

Channel cross-sections were surveyed at statimn27ay Creek, however, it was not
possible to apply Rosgen techniques to the dataadte inability to determine channel
bankful elevation

Channel dimensions Channel dimensions in the Buffalo River watershaded greatly
among sample stations (Table 11). The narrowedtfol width estimate was 14.7 feet at
station 13 on Stony Creek and the widest was ¥4t station 26 on South Branch Buffalo
River. Bankfull cross-sectional areas ranged f&ind square feet at station 9 to 204.0 at
station 23 on Buffalo River. The stream at sixhaf eight stream morphology stations was
only slightly entrenched (i.e., entrenchment rati@2) while the remaining two were
moderately entrenched (i.e., entrenchment ratidridl2.2). Stream sinuosity ranged from

1.1 at station 13 on Stony Creek to 2.3 at st2®on South Branch Buffalo River.

Bankfull cross-sectional areas were related tondige area and comparable to those of other
streams in Red River Basin (Figure 16; MN DNR, urighed data).

Substrates The substrate at station 3 on Buffalo River was idated by sand, however,
substantial amounts of gravels (26%) and cobbl@swWere present (Table 12). Small sized
particles dominated station 23 on Buffalo River%®8f the substrate was silt/clay and 23%
was sand. The substrate at Station 10 on SoutitBfauffalo River was 100% silt/clay
while station 13 on Stony Creek was dominated layejs.
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Table 11. Summary statistics (Rosgen 1996) for streams kehip the Buffalo River watershed

Stream

Buffalo River

Buffalo River

Buffalo River

Buffalo River

Stony Creek
South Branch
Buffalo River

South Branch
Buffalo River

Whiskey Creek

Station
Number

25

29

23

13

10

26

28

Drainage Bankfull
Area Width

(mi?) (ft)
24,5
54.8

15.8
46.7

14.7
53.9

55.9

22.6

Mean
Depth
(ft)
1.23
3.74

3.11

2.81

1.46

0.89

2.03

2.53

Bankfull Flood Prone D50*  Water Rosgen
XS Area Width/Deptt  Width Entrenchment Substrate Surface Stream
(ft%) Ratio (ft) Ratio Type Slope Sinuosity Type
30.02 19.9 31.0 1.3 - /AN 1.7 F5 or F6

204.0 14.7 >110.0 >2.2 - 0.0009 1.6 Cc
50.2 5.1 >100.0 >5.6 lt/Gay 0.0003 2.0 E6
Very
131.0 16.7 84.0 1.8 coarse 0.003 1.3 B5c
sand
21.5 10.1 >32.3 Medium 5017 11 E4
gravel
47.4 61.1 >100.0 >2.0 Silt/clay 0600 1.6 Céc
113.7 27.5 >147.0 >2.6 - N/A Cc
57.2 8.9 >110.0 >4.3 - 0.0004 1.4 E

* Fifty percent of the substrate particles are etpar finer than the reported particle type.
- no pebble count conducted
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Figure 16. Relationship between drainage area and bankfudlsesectional area at sample
stations in the Buffalo River watershed and othatians throughout Red River Basin.

Table 12 Substrate particle composition at Buffalo Riwettershed stream morphology
stations where pebble counts were conducted in.2001

Substrate Particle Compaosition

Station Percent Percent Percent Percent Percent
Stream No. Silt/clay Sand Gravel Cobble Boulder
Buffalo River 3 12 36 26 19 7
Buffalo River 23 58 23 13 4 2
South Branch Buffalo River 10 100
Stony Creek 13 11 22 47 17 3

Stream class Rosgen (1996) stream classification was detemnateight stations in the

Buffalo River watershed (Table 11). One statiaatisn 3 on Buffalo River was classified at an
B type channel and one station, station 25 on BufRaver was classified as an F channel. Both
stations (station 10 and 26) on South Branch BofRilzer were C type channels as was station
29 on Buffalo River. Station 23 on Buffalo Riveasvclassified as an E type channel as was
station 13 on Stony Creek and station 28 on Whisk&ek. General characteristics of channel
types identified in the Wild Rice watershed areveian Table 13.

Rosgen stream types identified in this survey tdrtdebe associated with land type associations.
Four of the eight stream morphology stations wecated in the low topographical relief glacial
lake plain area (Felton Lake Plain or Anthony L&kain land type assocation) including all

three C type channel identified in the survey {stet 10 and 26 on South Branch Buffalo River
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and station 29 on Buffalo River). The only B tyg®nnel found (station 3 on Buffalo River)
was located in the Barnesville Beach Complex lgpe association as was the only E4 channel
type found (station 13 on Stony Creek). Stationti® only F channel type found, was located
on Buffalo River Reach 4 in the rolling and undurgtlands of the Flom Till Plain land type
association.

Table 13 General characteristics of channel types fouarttie Buffalo River watershed
(Rosgen 1996).

Channel Type Entrenchment Width to Depth Sinuosity
B Moderate Moderate Moderate
C Slight Moderate to high High
E Slight Very low Very High
F Entrenched Moderate to high Moderate

Riparian Function Assessment

The riparian area at station 27 on Hay Creek wéariaéned to be non-functional. This means
that there were no characteristics of natural sisuhannels, and stream banks were unstable
and prone to erosion. Further, riparian areatasiba 27 lacked diverse vegetation essential for
soil retention and stream bank stabilization, dodd plains were inadequate for dissipating
energy during high flows.
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DISCUSSION

Thirty-nine of the 85 fish species reported to inh&ed River Basin streams (Koel and Perterka
1994) were collected in this survey including 18ttare sensitive to environmental disturbances.
This total was similar to the number of species@anhin the Wild Rice (42), Roseau (38), and
Two Rivers (33) watersheds, and considerably higjean the 19 species found in the Bois de
Sioux watershed in 2000 (MN DNR unpublished dathl& 14). It is also similar to the number
of species (38) known to inhabit the Buffalo Riesrreported by Goldstein (1995).

A healthy stream fish community is comprised oélatively high number of different fish
species, a variety of year classes and life stageban abundance of fish. Based on these
criteria, fish populations in the Buffalo River wathed are generally impairedhe biotic

integrity of fish communities at sample station®tlghout the watershed were mostly “fair” to
“poor”. Biotic integrity was rated “good” at twaadions, “fair” at twelve stations, “poor” at
seven stations, and “very poor” at one stationffdbol River Reach 3 appears to be the stream
segment with the highest biotic integrity in theterahed; the only two stations in the watershed
with “good” biotic integrity, stations 5 and 6, veelocated in this Reach. Negative impacts on
fish communities were most pronounced in the S8uémch Buffalo River subwatershed where
biotic integrity was “poor” or “very poor” at 8 ahe 14 sample stations. The number of stations
with poor biotic integrity found in the Stony Cregkof 6 stations) and Whiskey Creek (3 of 4
stations) drainages suggests that these areasidtwuabnsidered high priority for restoration
activities. Generally, biotic integrity across tBeffalo River watershed was better than the Bois
de Sioux watershed located approximately 30 mibeshsof Buffalo River watershed, and
comparable to the Wild Rice watershed located adjgand to the north of Buffalo River
watershed (Table 14).

The Buffalo River watershed provides important spiany and rearing areas for both migratory
and resident populations of fish. Young-of-theryaarthern pike, walleye, channel catfish,
largemouth bass and smallmouth bass were samplBdftedo River, which confirms that
successful natural reproduction occutewland areas susceptible to flooding and seasonal
watering provide northern pike spawning habitaf.alDthe stream segments sampled, Reaches
2 and 3 on Buffalo River had the most availableitaalior species that spawn in gravel areas,
such as walleye and smallmouth bass. Little issdnabout natural reproduction of channel
catfish in the Buffalo River watershed, howeveg éxistence of young-of-the-year channel
catfish indicates that spawning habitat is avadal$tation 2 on Buffalo River had a relatively
high abundance of young-of-the-year channel catiidtich suggests that at least the
downstream portion of Reach 2 contains habitatr&e to channel catfish reproduction. Long
term monitoring is needed to determine naturalaépction trends for walleye, sauger, northern
pike, and channel catfish, and to identify factbi may be limiting natural reproduction.

Stream channel manipulation and land use pracdhiaes altered and destabilized many
waterways in the Buffalo River watershed. Thigdirmanipulation destabilizes streams and
makes them wider than would naturally occur, whedves them susceptible to aggradation.
Reduction or removal of riparian areas is also comin the Buffalo River watershed. Little or
no buffer exists between many waterways and adgui@lllands. Healthy riparian areas can
reduce the impacts of agricultural activities aeain stability by reducing sediment inputs,
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reducing bank erosion and slowing stormwater run8tream segments without functional
riparian “buffers” are more susceptible to erosamidl sediment yields are generally higher
compared to those with functional buffers.

All stream types identified in the South Branch fald River subwatershed are highly sensitive
to disturbance (i.e., changes in hydrology andmsedt supply) and have high erosion potential.
Three of the four stations located on Buffalo Ri{gations 23, 25 and 29) are highly sensitive to
disturbance and two of these (stations 23 and [88)lave high erosion potential. Vegetation at
six of the eight stations plays a very importaé tia controlling stream width-to-depth ration
stability and a moderately important role at thma@ing two (stations 3 and 25). Land use
practices including conversion from row crops, aleization and road construction have

limited the buffering capabilities of many ripariareas in the watershed. Because of the
sensitivity of the streams, the above-mentionegtaions have resulted in many miles of
destabilized stream.

Table 14 Index of Biotic Integrity (IBI) scores for watdrsds sampled in 2000 (Van Offelen et
al. 2002a and 2002b).

No. of Biotic
Watershed Drainage species Bl Integrity
Stream Area (miz) Score Classification
Bois de Sioux Watershed
Bois de Sioux River 1980 11 24 Poor
Bois de Sioux River 1160 9 18 Very poor
Twelvemile Creek 543 7 20 Very poor
West Branch Twelvemile Creek 200 4 16 Very poor
Mustinka River 177 9 23 Poor
Five Mile Creek 126 5 26 Poor

Total number of species captured 19
Wild Rice Watershed
Wild Rice River 1626 7 24 Poor
Wild Rice River 1098 20 42 Good
Wild Rice River 594 15 32 Fair
Wild Rice River 573 15 44 Good
Wild Rice River 518 16 40 Fair
Wild Rice River 9 32 Poor
Wild Rice River 352 12 42 Good
Wild Rice River 6.5 7 38 Fair
White Earth River 180 14 38 Fair
White Earth River 112 15 40 Faor
White Earth River 112 13 34 Fair
South Branch Wild Rice River 204 11 32 Fair
South Branch Wild Rice River 145 14 38 Fair
Marsh Creek 162 14 36 Fair
Mashaug Creek 62 14 40 Fair
Total number of species captured 42

The annual hydrograph of a stable, natural strednbis a peak spring discharge and relatively
stable base flows. These characteristics, alotigaviloodplain sufficient to attenuate high
discharges during storm events, provide a varietpnditions and habitats throughout the year,
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which promotes healthy fish communities. Hydrolagyhe Buffalo River watershed has been
altered by changes in land use and drainage psttespecially the southern and western regions
of the watershed located in the glacial lake plaiBstensive ditching and channelization and
intensive agricultural activities have no doubeedtl the natural hydrograph of most streams in
the watershed. The typical result of these aatiwits to make stream flows more “flashy”,
meaning that accelerated runoff causes peak digeb&irom storm events to arrive faster and
have a higher discharge than would occur natucabur. These practices also reduce the
amount of water available to maintain base flowsrdyuthe drier times of the year. A

hydrologic regime such as this reduces instreantdtajuality by destabilizing stream banks

and reducing base flows that are critical for maimng healthy fish communities.

Dams interrupt stream connectivity and can advgiisgbact a multitude of natural stream
functions. For example, many different fish spetiage specific habitat requirements associated
with given life history stages (e.g., spawning) amdrate to and from habitats in order to meet
these requirements. Often times, dams act as tiwgraarriers and, thus, prevent fishes from
accessing different habitats at various locatidasgthe stream continuum. At the time of
sampling 11 dams were located in the Buffalo Rwatershed, most of which were located in
the headwaters and tributaries of the headwate. Afrmy Corps of Engineers 1996, as cited in
Johnson et al. 1997). The largest dam in the BuRRaver watershed was located in Buffalo
River State Park. Johnson et al. (1997) statetlali@he dams in the watershed, this dam likely
has the most adverse impact on the health of tfi@lBRiver due to its size and location on the
watershed”. Further, they stated that the damawasggnificant barrier to the migration of
spawning fish” because it disconnected the highityuaigh gradient habitat located upstream
of the dam from the low gradient habitat locatelbWwehe dam. This dam was removed
between the time of sampling and the time of thiging, reconnecting the upstream and
downstream segments of Buffalo River. This shalilolw smallmouth bass, channel catfish and
at least some of the other species that were foefawv the dam, but not above the dam, to
access portions of the stream that were appareritjered inaccessible by the dam.

Goals of this survey were to evaluate the genezalth and condition of stream fish populations
and identify opportunities for their enhancemerish populations in many of the streams in the
Buffalo River watershed have been negatively affi@dtty human activities; some have been
severely impacted; loss of high quality habitatufisg from stream channel degradation is the
primary reason. However, great potential existsrioance fisheries resources in the watershed.
Activities targeting stream habitat enhancemerdugh channel restoration would likely provide
the best opportunity to improve the conditions efatively affected fish populations and
communities. Bankfull streamflows are criticalth@ natural maintenance of restored channels.
Restoration of bankfull discharges into the origictaannels would help to stabilize stream
channels. This would not only directly benefitisies and wildlife, but would also help to
stabilize the downstream hydrology as well.
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Buffalo River Watershed Recommendations
The rivers and streams in the Buffalo River watedshave the capacity to provide a variety of
quality habitats for fish and other animals. Hydgic conditions and unstable channels limit
most reaches of streams from achieving their patienfctivities listed below will help improve
conditions in the streams in the Buffalo River wslted. Priority areas for implementing these
recommendations are:

1. South Branch Buffalo River subwatershed, esfigd¢tze Stony Creek and Whiskey

Creek drainages
2. Middle and lower reaches of Buffalo River
3. Other small tributary sub-watersheds

The recommended activities listed below shouldnly@@émented progressing from upstream to
downstream whenever possible.

Habitat Protection and Enhancement

» Establish riparian corridors along all waterwags)uding ditches, and encourage the use of
native vegetation.

* Protect existing riparian corridors along all eratays.

* Implement agricultural Best Management Pract{8P’s) to reduce sedimentation and
erosion, and facilitate natural channel evolution.

* Re-establish naturally functioning, stabile stneghannels wherever possible, particularly in
the channelized segments in the watershed: defrgets and priorities.

* Use natural channel design principles to reestalnlatural channels where channel have
been destabilized.

» Define areas critical for sustaining base stréams.

* Restore wetlands in critical areas to augment fflasvs.

» Stop or mitigate future activities that will camie to disrupt the hydrology (e.g., drainage,
tiling, etc).

* Support incentives to implement strategies thlitstabilize streams.

* Include stream protection measures during lardolenning efforts to reduce impacts from
urban sprawl likely to occur in association withrgg@Moorhead expansion.

* Hire staffs to work with landowners.

Data and Monitoring Needs

 Recommend air photo interpretation for wetlanad @parian corridors to develop strategies
to prioritize.

* Monitor water quality in the basin.

» Track land use changes in the watershed, paatiguhe continuous sign-up CRP lands.

» Update drainage figures (eg: ditches vs nattirahnels) as more detailed data becomes
available.

» Survey culverts in the watershed (dimensionssiople).

» Survey dams in the watershed (locations and Jypes

» Spring trap net surveys in the watershed to assethern pike and walleye spawning runs.

» Conduct similar surveys of Buffalo River waterdlstreams and their fish populations every
five years.

* Pre and post monitoring of approved NRE and FDdfepts.
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Table A1. Mean annual streamflow data for the period obrd at USGS gaging station

05061000, Buffalo River near Hawley, MN.

Year
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958

Mean
Annual
Streamflow
(cfs)
77.5
86.2
38.3
36.9
86.9
60.9
98.9
84.4
59.0
89.7
67.9
88.0
45.3

Year
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

Mean
Annual
Streamflov
(cfs)
80.1
73.F
35.¢
116.C
42.¢
75.€
91.¢
117.C
81.1
39.C
76.€
54.7
66.7

Year
1972
1973
1974
1975
1976
1977
1978
1979
1986
1087
1988
1989
1990

Mean
Annual
Streamflow
(cfs)

100.0
52.3
97.7

158
32.0
23.3
95.7
76.1
120.0
50.9
37.6
70.4
39.0

Year
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Mean
Annual
Streamflov
(cfs)
42.¢
41.¢€
176.C
97.t
101.C
105.C
184.C
200.(
164.C
178.C

Table A2. Mean annual streamflow data for the period obrd at USGS gaging station

05062000, Buffalo River near Dilworth, MN.

Year
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949

Annual
Mean
Streamflow
(cfs)
27.1
314
24.9
35.7
65.1
31.3
46.9
48.6
30.7
53.0
83.4
199.0
232.0
173.0
119.0
162.0
80.5
54.2

Year
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967

Annual
Mean
Streamflow
(cfs)
246.(
118.C
203.(
184.C
91.t
139.(
128.C
159.(
119.C
132.C
142.C
62.€
391.(
107.C
131.C
202.(
250.(
159.(

Year
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

Annual
Mean
Streamflow
(cfs)
65.7
203.0
97.0
113.0
182.0
71.6
149.0
443.0
57.3
43.8
233.0
182.0
70.3
59.8
129.0
147.0
189.0
207.0

Year
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Annual
Mean
Streamflow
(cfs)
344.(
111.C
66.1
153.(
66.€
76.C
80.2
337.(
188.(
189.(
214.(
454 (
500.(
298.(
353.(
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Table A3. Mean annual streamflow data for USGS gagingost&t5061500, South Branch
Buffalo River at Sabin, MN.

Annual Annual Annual
Mean Mean Mean
Streamflow Streamflow Streamflow
Year (cfs) Year (cfs) Year (cfs)
1946 29.8 1963 47.¢ 1986 164.0
1947 52.7 1964 40.€ 1987 35.5
1948 30.2 1965 91.7 1988 16.3
1949 12.8 1966 86.E 1989 64.2
1950 93.8 1967 58.2 1990 17.7
1951 447 1968 22.4 1991 25.7
1952 68.6 1969 87.c 1992 27.8
1953 84.3 1970 27.C 1993 94.4
1954 28.3 1971 37.t 1994 52.6
1955 39.1 1972 60.& 1995 56.9
1956 41.6 1973 14 1996 70.1
1957 459 1974 33.7 1997 183.0
1958 53 1975 17¢ 1998 194.0
1959 39.6 1976 14.Z 1999 95.2
1960 49 1977 21 2000 97.6
1961 21.2 1978 101
1962 201 1979 72.€
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APPENDIX B

Fish data summary tables
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Table BL Buffalo River watershed fish sample station desions.

Discharge Station Sampling
Station Sample At Sampling Length Electrofishing Effort
Number Stream Date (cfs) (ft) Gear Used  (hours)
1 Buffalo River 8/15/01 64.3 - tow barge 1.15
2 Buffalo River 8/23/01 36.5 1,064 tow barge 0.88
3 Buffalo River 8/14/01 17.0 1,100 tow barge 0.95
4 Buffalo River 8/13/01 - 1,000 tow barge 0.75
5 Buffalo River 8/16/01 26.0 1,050 tow barge 0.66
6 Buffalo River 8/20/01 11.6 876 tow barge 0.65
7 Buffalo River 7/24/01 - 330 back pack 0.39
8 South Branch Buffalo River8/17/01 - - mini-boat 0.83
9 South Branch Buffalo River 8/1/01 - 635 tow barge 0.84
10 South Branch Buffalo River 8/3/01 - 305 back pack 0.21
11 Stony Creek 8/9/01 - - tow barge 0.59
12 Stony Creek 7/26/01 - 400 back pack 0.48
13 Stony Creek 7/131/01 - 220 back pack 0.16
14 Spring Creek 8/1/01 - 320 back pack 0.40
15 Hay Creek 8/2/01 4.5 450 back pack 0.39
16 Hay Creek 8/2/01 - 240 back pack 0.23
17 County Ditch 38 8/21/01 - 260 back pack 0.33
18 Deerhorn Creek 7/25/01 - 405 back pack 0.47
19 Whiskey Creek 8/9/01 - 370 tow barge 0.43
20 Whiskey Creek 7/26/01 - 230 back pack 0.49
21 Whiskey Creek 7/30/01 4.7 450 back pack 0.69
22 Whiskey Creek 7/127/01 3.6 270 back pack 0.19
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Table B2.Fish species present by number and weight captigied electrofishing gear from

the Buffalo River watershed, 2001.

Station Station Station Station
1 2 3 4
Species Wi, Wit. Wi. Wi.
=peci® No. (@ No. @ No. (@ No. (@
Black bullhead
Black crappie 1 2.0
Blacknose dace 1 2.7
Blackside darter 1 6.7 6 30.0 8 30.6
Bluegill 2 145.0
Brook stickleback
Brown bullhead 1 213.0
Burbot 1 29.2
Central mudminnow
Channel catfish 2 1,265.0 3 8,590.0 5 10,473.0
Common carp 9 6,641.4 16  29,355.0f 18 41,350.0
Common shiner 6 28.5 30 103.4 10 95
Creek chub 1 11.3 1 11.3 3 13.5 8 114.4
Fathead minnow
Freshwater drum 1 410.0
Golden redhorse 1 750.0 7 1,920.0 61 12,9458/ 45 14,521.3
Goldeye 1 325.0 1 300.0
Hornyhead chub 3 21.9 2 43.4
Hybrid sunfish 1 6.8 4 35.9
lowa darter 1 1.2
Johnny darter 3 2.7
Largemouth bass 2 490.0
Longnose dace 4 145
Mooneye 1 155.0
Northern pike 2 560.0 1 500.0 6 11,163.0
Northern redbelly dace
Quillback 1 1,150.0 4 3,968.0
Redhorse spp. 1 8.0
Rock bass 2 82.1 2 181.7 12 2,671.0
Sand shiner 2 2.7
Sauger 2 640.0 1 600.0 1 330.0
Shorthead redhorse 3 1,390.0 3 1,070.0 4 332.7
Silver redhorse 2 2,330.0 1 950.0 4 4460.0
Smallmouth bass 1 1,100.0
Spotfin shiner 16 18.5 1 1.7 2 5.0
Stonecat 1 50.0 8 315.4
Tadpole madtom
Trout perch 2 11.8
Walleye 1 890.0 5 1,405.0 1 555.0
White sucker 2 450.0 2 565.0 23 8,030.8
Yellow perch 1 6.5 1 22.3 1 26.1
Total 45 14,966.8) 57 46,772.6/ 182 79,940.7| 109 34,616.7
Young-of-the-year Gamefish

Channel catfish 1 1.0 7 8.8
Largemouth bass 2 6.6
Northern pike 12 586.2
Smallmouth bass 1 2.6 1 3.8

1 11.0

Walleye
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Table B2 (continued).Fish species present by number and weight captigied electrofishing
gear from the Buffalo River watershed, 2001.

Station Station Station Station

5 6 7 8
Species Wt. Wt. Wt. Wt.
=beCe No. (@ No. (@ No. (@ No. ()]
Black bullhead 1 2.1 5 470.0
Black crappie
Blacknose dace
Blackside darter 7 35.6 29 200.8
Bluegill
Brook stickleback
Brown bullhead 1 260.0
Burbot
Central mudminnow
Channel catfish
Common carp 13 16,975.0
Common shiner 302 2,029.3 73 1,343.9
Creek chub 85 1,102.3 32 787.7 90.0
Fathead minnow 17 24.1 1 1.2 3 7.1
Freshwater drum 12 10,760.0
Golden redhorse 15 3,698.3 12 3,877.0 16 6,180.0
Goldeye
Hornyhead chub 22 327.1 27 442.1
Hybrid sunfish 1 5.8
lowa darter 1 1.2
Johnny darter 7 9.4 1 1.8
Largemouth bass
Longnose dace 6 48.7 20 1145 3 90.0
Mooneye
Northern pike 3 3,100.0 12 12,680.0 4 3,830.0
Northern redbelly dace
Quillback 2 2,115.0
Redhorse spp. 6 3.7
Rock bass 12 1,015.0
Sand shiner 17 35.6
Sauger
Shorthead redhorse 2 523.4 4 1,134.0
Silver redhorse
Smallmouth bass
Spotfin shiner
Stonecat 18 630.5
Tadpole madtom
Trout perch 7 61.1
Walleye 3,065.0
White sucker 57 4,190.1 31 13,425.0 3 850.0
Yellow perch 2 313
Total 549 15,164.7| 268 34,701.7 9 188.3 76  45,520.0
Young-of-the-year Gamefish

N

(o]

Channel catfish
Largemouth bass 3 11.7
Northern pike 21 1,138.9 3 282.0
Smallmouth bass
Walleye
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Table B2 (continued).Fish species present by number and weight captigied electrofishing
gear from the Buffalo River watershed, 2001.

Species

Black bullhead
Black crappie
Blacknose dace
Blackside darter
Bluegill

Brook stickleback
Brown bullhead
Burbot

Central mudminnow
Channel catfish
Common carp
Common shiner
Creek chub
Fathead minnow
Freshwater drum
Golden redhorse
Goldeye
Hornyhead chub
Hybrid sunfish
lowa darter
Johnny darter
Largemouth bass
Longnose dace
Mooneye
Northern pike
Northern redbelly dace
Quillback
Redhorse spp.
Rock bass

Sand shiner
Sauger
Shorthead redhorse
Silver redhorse
Smallmouth bass
Spotfin shiner
Stonecat
Tadpole madtom
Trout perch
Walleye

White sucker
Yellow perch

Station
9
Wi,
No. (@
9 511.1

3 13.8

1 43.4

5 150.5

2 18.3

33 50.4

7 50.9
10 121
1 195

Station
10
Wi.

@

0.8

0.6

4.8

Station
11
Wit.

No. @

6 23.0

9 158.0

3 1,165.0

1 16.0

6 10.6

3 20.8

Station
12
Wit.

No. (@
76 4,848.1

1 4.2

3 236.2

44 101.7

Total

72 879.9

5

6.2

28 1,393.4

129 5,198.6

Young-of-the-year Gamefish

Channel catfish

Largemouth bass

Northern pike

Smallmouth bass

Walleye
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Table B2 (continued). Fish species present by number and weight capusieg electrofishing
gear from the Buffalo River watershed, 2001.

Station Station Station Station
13 14 15 16
Species Wi, Wit. Wi. Wi.
=peci® No. (@ No. @ No. (@ No. (@
Black bullhead 51 3,250.0 1
Black crappie
Blacknose dace
Blackside darter 24 134.7
Bluegill
Brook stickleback
Brown bullhead
Burbot
Central mudminnow 4 18.8 3 15.3
Channel catfish
Common carp
Common shiner
Creek chub 20 417.9 346 3,075.1 34 781.4
Fathead minnow 1 1.7 33 133.5 1 1.5 6 12.5
Freshwater drum
Golden redhorse
Goldeye
Hornyhead chub
Hybrid sunfish
lowa darter 14 12.9
Johnny darter
Largemouth bass
Longnose dace
Mooneye
Northern pike 1 800.0 5 176.5
Northern redbelly dace
Quillback
Redhorse spp.
Rock bass
Sand shiner 3 7.4
Sauger
Shorthead redhorse
Silver redhorse
Smallmouth bass
Spotfin shiner
Stonecat
Tadpole madtom
Trout perch

Walleye

White sucker 14 1,286.5 38 422.9 11 224.1

Yellow perch 4 135.0

Total 91 5891.1| 447 3,823.3 55 1,202.3 23 40.7

Young-of-the-year Gamefish

Channel catfish
Largemouth bass
Northern pike
Smallmouth bass
Walleye
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Table B2 (continued). Fish species present by number and weight capusieg electrofishing
gear from the Buffalo River watershed, 2001.

Station Station Station Station
17 18 19 20
Species Wi, Wit. Wi. Wi.
=peci® No. (@ No. @ No. (@ No. (@
Black bullhead 1 4 495.0 2
Black crappie
Blacknose dace 3 10.2
Blackside darter 3 17.2
Bluegill
Brook stickleback 12 5.1
Brown bullhead
Burbot
Central mudminnow
Channel catfish
Common carp 2 505.0
Common shiner 7 6.1
Creek chub 257 782.7 2 30.0 2 25.9
Fathead minnow 129 327.2
Freshwater drum
Golden redhorse
Goldeye
Hornyhead chub
Hybrid sunfish 1 57.0
lowa darter
Johnny darter 2 1.7
Largemouth bass
Longnose dace 7 14.3 1 55
Mooneye
Northern pike 7 181.2 1 318.0 2 90.0
Northern redbelly dace
Quillback
Redhorse spp.
Rock bass
Sand shiner
Sauger
Shorthead redhorse
Silver redhorse
Smallmouth bass
Spotfin shiner 1 40.0 30 62.0 19 40.3
Stonecat
Tadpole madtom 2 6.2 3 42.5 16 51.5
Trout perch 2 51.4
Walleye
White sucker 18 46.4 2 180.0 31 21,689.0 3 1,370.0
Yellow perch
Total 425 1,177.4 29 486.4 74  23,219.9] 44 1,647.7

Young-of-the-year Gamefish

Channel catfish
Largemouth bass

Northern pike

Smallmouth bass

Walleye
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Table B2 (continued). Fish species present by number and weight capusieg electrofishing
gear from the Buffalo River watershed, 2001.

Station Station
21 22

Species WL WL
No. (@ No. (@

Black bullhead
Black crappie
Blacknose dace
Blackside darter
Bluegill

Brook stickleback
Brown bullhead
Burbot

Central mudminnow 1 2.0
Channel catfish
Common carp
Common shiner 1 10.0
Creek chub 6 80.0 15 256.0
Fathead minnow 1 1.0
Freshwater drum
Golden redhorse
Goldeye
Hornyhead chub
Hybrid sunfish
lowa darter
Johnny darter 1 0.7
Largemouth bass
Longnose dace
Mooneye
Northern pike
Northern redbelly dace 7 8.9
Quillback

Redhorse spp.
Rock bass

Sand shiner
Sauger

Shorthead redhorse
Silver redhorse
Smallmouth bass
Spotfin shiner
Stonecat

Tadpole madtom
Trout perch
Walleye

White sucker 4 580.5 3 135.0
Yellow perch
Total 10 660.5 29 413.6
Channel catfish
Largemouth bass

Northern pike

Smallmouth bass

Walleye
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Table B3. Number of fish caught per electrofishing hour (CR@Estations within the Buffalo
River watershed in 2001.

Buffalo River

Statior  Statior  Statior  Statior  Statior  Statior Statior
1 2 3 4 5 6 7
Species cpue cpue cpue cpue cpue cpue cpue
Black bullhead 1.54
Black crappie 0.87
Blacknose dace 1.05
Blackside darter 1.14 6.32 10.65 10.56 44.56
Bluegill 2.11
Brook stickleback
Brown bullhead 1.05
Burbot 1.05
Central mudminnow
Channel catfish 1.73 3.41 5.27
Common carp 7.80 18.25 18.96
Common shiner 6.83 31.60 13.31 455.66 112.16
Creek chub 0.87 1.14 3.16 10.65 128.25 49.17 5.19
Fathead minnow 25.65 1.54 7.79
Freshwater drum 0.87
Golden redhorse 0.87 7.96 64.25 59.91 22.63 18.44
Goldeye 0.87 1.05
Hornyhead chub 3.16 2.66 33.19 41.49
Hybrid sunfish 1.05 5.33 1.51
lowa darter 1.33 2.60
Johnny darter 3.41 10.56 1.54
Largemouth bass 2.28
Longnose dace 4.21 9.05 30.73 7.79
Mooneye 0.87
Northern pike 2.28 1.05 7.99 453 18.44
Northern redbelly dace
Quillback 1.14 4.21
Redhorse spp 1.05 9.05
Rock bass 1.73 2.28 12.64
Sand shiner 2.11 25.65
Sauger 1.73 1.14 1.05
Shorthead redhorse 2.60 3.41 4.21 3.02 6.15
Silver redhorse 1.73 1.14 4.21
Smallmouth bass 1.05
Spotfin shiner 13.87 1.14 2.11
Stonecat 0.87 8.43 27.66
Tadpole madtom
Trout perch 2.11 10.76
Walleye 0.87 5.69 1.33
White sucker 2.28 211 30.62 86.00 47.63
Yellow perch 0.87 1.05 1.33 3.02
Total 145.12 828.33
Young-of-the-year Gamefish
Channel catfish 0.87 7.96
Largemouth bass 2.66 4.53
Northern pike 15.98 31.68 4.61
Smallmouth bass 1.14 1.05
Walleye 0.87
Total 40.75 74.00 192.73 163.75 864.54  416.39 23.36
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Table B3 (continued). Number of fish caught per electrofishing hour (CR@Estations within
the Buffalo River watershed in 2001.

South Branch Buffalo River Stony Creek

Species
Black bullhead

Black crappie
Blacknose dace
Blackside darter
Bluegill

Brook stickleback
Brown bullhead
Burbot

Central mudminnow
Channel catfish
Common carp
Common shiner
Creek chub
Fathead minnow
Freshwater drum
Golden redhorse
Goldeye
Hornyhead chub
Hybrid sunfish
lowa darter
Johnny darter
Largemouth bass
Longnose dace
Mooneye
Northern pike
Northern redbelly dace
Quillback
Redhorse spp.
Rock bass

Sand shiner
Sauger
Shorthead redhorse
Silver redhorse
Smallmouth bass
Spotfin shiner
Stonecat
Tadpole madtom
Trout perch
Walleye

White sucker
Yellow perch

Station

8
cpue

Station
9
Cpue

Station
10
Cpue

Station
11
cpue

Station

Station
12 13
cpue cpue

6.04

121

15.71

14.50
19.34

4.83

2.42

14.50

9.67
3.63

10.67

3.56

1.19

1.19

5.93

2.37

39.13

8.30
11.86
1.19

4.76

4.76

14.29

128.94

1.70

5.09

3.39

5.09

74.65

3.39

1.70

309.61

12.53

18.79  121.42

6.07

6.07

2.09

12.53

6.26 84.99

24.28

Total

Channel catfish
Largemouth bass
Northern pike
Smallmouth bass
Walleye

Young-of-the-year Gamefish

Total

91.84

85.38

23.81

223.95

52.21 552.44
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Table B3 (continued). Number of fish caught per electrofishing hour (CR@Estations within
the Buffalo River watershed in 2001.

Species
Black bullhead

Black crappie
Blacknose dace
Blackside darter
Bluegill

Brook stickleback
Brown bullhead
Burbot

Central mudminnow
Channel catfish
Common carp
Common shiner
Creek chub
Fathead minnow
Freshwater drum
Golden redhorse
Goldeye
Hornyhead chub
Hybrid sunfish
lowa darter
Johnny darter
Largemouth bass
Longnose dace
Mooneye
Northern pike
Northern redbelly dace
Quillback
Redhorse spp.
Rock bass

Sand shiner
Sauger
Shorthead redhorse
Silver redhorse
Smallmouth bass
Spotfin shiner
Stonecat
Tadpole madtom
Trout perch
Walleye

White sucker
Yellow perch

Spring Creek

Hay Creek
Station Station
15 16
cpue cpue

Station
14

County
Ditch 38
Statio
17
cpue

Deerhorn
Creek
1 Station
18
cpue

5.12

61.41 10.29 13.12

885.29
84.43

87.43

2.57 26.25

61.24

12.86

7.68

97.23 28.29

39.96

855.87
429.

6.66

23.31

59.94

2.13

6.38
6.38

14.88
4.25

2.13

14.88

2.13

4.25

4.25

Total

Channel catfish
Largemouth bass
Northern pike
Smallmouth bass
Walleye

Young-of-the-year Gamefish

Total

1,143.71 141.43 100.61

1,415,

36 61.67
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Table B3 (continued). Number of fish caught per electrofishing hour (CR@Estations within
the Buffalo River watershed in 2001.

Whiskey Creek
Static  Statior  Static  Statior
19 20 21 22

Species cpue cpue cpue Cpue
Black bullhead 9.40 4.07
Black crappie
Blacknose dace
Blackside darter
Bluegill
Brook stickleback
Brown bullhead
Burbot
Central 5.19
Channel catfish
Common carp 4.70
Common shiner 5.19
Creek chub 4.07 9.85 77.81
Fathead minnow 5.19
Freshwater drum
Golden redhorse
Goldeye
Hornyhead chub
Hybrid sunfish 2.35
lowa darter
Johnny darter 5.19
Largemouth bass
Longnose dace
Mooneye
Northern pike 2.35 4.07
Northern redbelly 36.31
Quillback
Redhorse spp
Rock bass
Sand shiner
Sauger
Shortheac
Silver redhorse
Smallmouth bass
Spotfin shiner 70.50 38.69

Stonecat

Tadpole madtom  7.05 32.58

Trout perch 4.70

Walleye

White sucker 72.85 6.11 6.57 15.56
Yellow perch

Young-of-the-year-Gamefish
Channel catfish
Largemouth bass
Northern pike
Smallmouth bass
Walleye

Total 173.89 89.59 16.42 150.43
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Table B4. Length frequency distribution of fishes sampdédtation 1, Buffalo River, in the
year 2001.

Total
Length
(mm)

Black Crappie

Channel
Catfish

Common Carp

Creek Chub

Freshwater
Drum

Golden

Redhorse

Goldeye

Mooneye

Rock Bass

Sauger

Shorthead
Redhorse

Silver Redhorse

Spotfin Shiner

Stonecate

\Walleye

'Yellow Perch

<30

30-39

40-49

50-59

60-69

R |o|o|-

70-79

80-89

90-99

100-109

110-119

120-129

130-139

140-149

150-159

160-169

170-179

180-189

190-199

200-209

210-219

220-229

230-239

240-249

250-259

260-269

270-279

280-289

290-299

300-324

325-349

350-374

375-399

400-424

425-449

450-474

475-499

500-524

525-549

550-574

575-599

600-624

>624

Total No.

Min

50

69

84

336

324

40

©

[EEY

Max

493

608

154

35

41

54

S

Ave

272

2,76.8

119

346

367

471
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Table B5. Length frequency distribution of fishes sampdédtation 2, Buffalo River, in the
year 2001.

Total
Length
(mm)

<30
30-39
40-49
50-59
60-69 3 1
70-79
80-89 | 1
90-99
100-109 2 1
110-119
120-129
130-139
140-149
150-159
160-169
170-179
180-189 2
190-199
200-209 1
210-219
220-229
230-239 1
240-249 1
250-259
260-269 1 1
270-279 1 1
280-289
290-299
300-324 1
325-349
350-374 2 1 1
375-399 1
400-424 1
425-449 6 1 1 1 L
450-474
475-499 1
500-524 1
525-549
550-574
575-599
600-624 1
625-649
650-674
675-699
700-724
>724 1 1
TotalNo. | 1| 10 | 16| 6| 1| 7/ 3| 2 24 1 2| 1 3 [ 1 |1 5 |2
Min 49 | 431 | 37 186 38 | 2601260 45 338 239
Max 745 | 755| 109 37447 | 272272 202 432 429
Ave 224.9| 527.6| 74.2 289| 43.3| 266|266 123.5 375.3 324.2

56

Blackside Darter
Channel Catfish
Common Carp
Common Shiner
Creek Chub
Golden Redhorse
Johnny Darter
Largemouth Bass
Northern Pike
Quillback

Rock Bass
Sauger
Shorthead Redhorse
Silver Redhorse
Smallmouth Bass
Spotfin Shiner
\Walleye

\White Sucker

[EnY
[ERY

N
N
A

(6)]
=

=
[EEY
[EnY

N
=

NN
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Table B6. Length frequency distribution of fishes sampd¢dtation 3, Buffalo River in the year
2001.

Total
Length
(mm)

<50

hannel

atfish

ommon
Shiner

hub
Hybrid Sunfish

3lacknose
Jace
3lackside
Darter

Bluegill

3rown
3ullhead
Burbot
Common Carp
Creek Chub
Solden
Redhorse
Goldeye
dornyhead
Longnose Dace
Northern Pike
Quillback
Redhorse spp

-~
-
~
-

[EEN

50-59

~
[ERN
[ERN

60-69| 1

[EEY
N
[En
N

70-79 3 15

80-89 3

90-99

RN
=
[

100-109

110-119 2

120-129

S

130-139

140-149

150-159 1

160-169 1

170-179

180-189 1

NWw([F |-

190-199

200-209

210-219

220-229
230-239
240-249

250-259

260-269 1
270-279
280-289

RPIRPWN WO |W| W

290-299

300-324
325-349
350-374

375-399

400-424
425-449
450-474 1
475-499
500-524 1
525-549
550-574 1
575-599 2
600-624
625-649 1 2
650-674 2
675-699 1
700-724

>724 2

Total No.| 1 6 2 1 1 5 18| 30 3 61 1
Min 76 | 155 459 410 59 6(
Max 81 | 165 681 749 101 89 426
Ave 79.2| 160 570.6558 | 74.8) 75.3]253.6 85.

PR 0w |N|o1

NN ([N
[y
[EEN

[En

N

99
06 82 6 46
73 434

(e}
=
W N
N
(@)
N
IR
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Table B6 (cont'd). Length frequency distribution of fishesmpled at station 3, Buffalo River in
the year 2001.

Total
Length
(mm)
<50
50-59
60-69
70-79 1 1
80-89 1
90-99 1
100-109
110-119
120-129 2 1
130-139
140-149 3
150-159
160-169 1 3
170-179
180-189
190-199
200-209
210-219
220-229
230-239
240-249
250-259
260-269 1
270-279
280-289
290-299 1
300-324
325-349 1 1
350-374
375-399 2
400-424 1
425-449
450-474
475-499
500-524
525-549 1
550-574 1
>574
Total No.| 12 2 1 4 4 2 2 8 2 2 1
Min 179 | 50 122| 379 62 58 143 D 268
Max 247 | 70 296] 558 418 74 190
Ave 2149 60 177| 463.56240| 66 | 162.887.

Rock Bass

Sand Shiner
Sauger
Shorthead Redhorse
Silver Redhorse
Smallmouth Bass
Spotfin Shiner
Stonecat

Trout Perch
\White Sucker
Yellow Perch

=
[EnY

[EnY

Rk |W(k|[k|k|~

302
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Table B7. Length frequency distribution of fishes sampd¢dtation 4, Buffalo River in the year
2001.

Total
Length
(mm)

<50
50-59
60-69 2
70-79
80-89 4 2
90-99 1 6 1
100-109
110-119 1
120-129 2 2
130-139 1
140-149 3 1 1
150-159
160-169
170-179
180-189
190-199
200-209 2
210-219
220-229 1
230-239
240-249 2
250-259 2 1 1
260-269
270-279 1
280-289
290-299
300-324
325-349
350-374
375-399
400-424
425-449
450-474
475-499 1
500-524 1
525-549
550-574
575-599
600-624
625-649 2
650-674 1
675-699
700-724
>724 1

Total No. 7 10 8 45 2 4 1 2 18 1 23 1
Min 65 75 67 77 122 72 60 148 94
Max 88 115 125 449 122 83 67 842 422
Ave 77.4 96.1] 101.5 271 127 78.8 63|15 3444 B08.

Blackside
Darter
Common
Shiner

Creek Chub
Golden
Redhorse
Hornyhead
Chub

Hybrid Sunfish
lowa Darter
Largemouth
Bass
Northern Pike
\Walleye
\White Sucker
'Yellow Perch

I

[EnY
N

[N
w
[ERN
N

w
N

(63}
[N
[EEN

N
N

RIN|R RN

WIN || |01

NO|o|oO|~|Ww
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Table B8.
2001.

Length frequency distribution of fishes sampdé¢dtation 5, Buffalo River in the year

Total
Length
(mm)

Blackside
Darter

Common

Creek
Chub

Fathead
Minnow
Golden

Redhorse

Hornyhea
d Chub
Hybrid

Sunfish

Johnny
Darter

Largemout
h Bass

Longnose
Dace

Northern
Pike

Redhorse
Spp

Sand
Shiner
Shorthead
Redhorse
\White
Sucker
Yellow
Perch

<30

™ Ishiner

30-39

[En

40-49

10

N |-

[EEY

50-59

13

2]
N

60-69

D

70-79

12

80-89

17

90-99

13

100-109

110-119

120-129

Ll Ll KSR Fo W

130-139

140-149

N

150-159

160-169

170-179

180-189

P Wk [0 [N(N

190-199

200-209

210-219

220-229

230-239

RPN IINIWIFEIN|F-

240-249

250-259

260-269

270-279

280-289

290-299

300-324

325-349

350-374

375-399

400-424

425-449

450-474

475-499

500-524

525-549

550-574

575-599

600-624

>624

58

85

17

15

22

24 &

Total No.
Min

74

27

39

32

97

31

42

65

73

15

[¢5)
w

6 50 1p8 4012 ]

Max

87

132

183

62

3864

159

20

13 75 37368 | 113

Ave

80

88.5

95

51.]

239

403.7

51.7

66.7

915

242]140.5

64.17| 251 | 137.51125
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Table B9, Length frequency distribution of fishes sampd¢dtation 6, Buffalo River in the year
2001.

Total
Length
(mm)

<40

Black
Bullhead
Blackside
Darter
Common
Shiner
Creek Chub
Fathead
Minnow
Golden
Redhorse
Hornyhead
Chub
Johnny
Darter
Longnose
Dace
Northern
Pike
Shorthead
Redhorse
Stonecat
Trout Perch
\White Sucke

40-49

50-59 1 2 1

-

[
-

60-69

70-79 5

80-89 13

N (w0 [P e |

1
6
90-99 9 5
100-109 8

N
NN

110-119 13

w

120-129 27

130-139 11

140-149 2

N[N (P [0 |[w

150-159

160-169

NP |w

170-179

180-189

NP INIFPIFRPOININDOD[W|N

190-199

200-209 2

210-219 1 1

220-229 1 1 1

230-239 1

240-249 1

250-259

260-269 1

270-279

280-289

290-299

300-324 5

325-349 5 1

350-374 1

375-399 1

P INN( D[S [P |o

400-424

425-449

450-474 2

475-499

500-524

525-549

550-574

575-599

AR (NP |-

600-624

>624
Total No. 1 29 73 32 1 12 27 1 2( 15
Min 54 71 72 220 55 47, 206 219 4b 52 2p4

Max 96 | 146| 198 337 151 100 614 384 240 1125 40

Ave 54 83.3] 115.8122.7| 50 |308.6109.7] 60 | 80.6] 476.9292.5/139.4| 91.9| 334.4
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Table B10 Length frequency distribution of fishes sampd¢dtation 7, Buffalo River in the
year 2001.

Total
Length
(mm)

<50
50-59
60-69
70-79
80-89
90-99 1
100-109
110-119 1
120-129 1
130-139
140-149
150-159 1
160-169 1
>169
Total No. 2 3 1 3
Min 152 57 97
Max 160 63 121
Ave 156 60.7 112

Creek Chub
Fathead Minnow
lowa Darter
Longnose Dace

[EY

N [
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Table B11 Length frequency distribution of fishes sampd¢adtation 8, South Branch Buffalo
River in the year 2001.

Total
Length
(mm)
<140
140-149
150-159
160-169 1
170-179 3
180-189
190-199 1
200-209 3 1
210-219 1
220-229 1
230-239 1
240-249
250-259 1 1
260-269
270-279 1
280-289
290-299
300-324
325-349
350-374
375-399
400-424
425-449
450-474
475-499
500-524
525-549
550-574
575-599 1
600-624
625-649 1
650-674 1
675-699
700-724
>724 1
Total No. 5 1 13 12 16 4 2 12 8 3
Min 161 329 332 232 339 428 145 258 20
Max 211 662 546 408 793 462 227 431 34
Ave 197.6 440.2] 434.7 3404 473i8 445 166 346.8 1.29

Black Bullhead
Brown Bullhead
Common Carp
Freshwater Drum
Golden Redhorse
Northern Pike
Quillback

Rock Bass
\Walleye

\White Sucker

N

¢

[EnY

N
NN~

PR IN[FNW

RPN |w

(=]

~
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Table B12 Length frequency distribution of fishes sampd¢dtation 9, South Branch Buffalo
River in the year 2001.

Total
Length
(mm)

<30
30-39
40-49
50-59 10 1 9
60-69 12 2
70-79 1 2
80-89 2 1
90-99 1 1
100-109 1
110-119 1
120-129 1
130-139
140-149
150-159
160-169
170-179
180-189
190-199
200-209 1
210-219
220-229 1
>229
Total No. 9 3 1 1 5 2 33 7 10 1
Min 101 73 143 42 37 59 48
Max 204 84 224 96 73 110 55
Ave 160.4 79 172.8 69 56.4 87.1 5216

Black Bullhead
Blackside Darter
Golden Redhorse
Hybrid Sunfish
Northern Pike
Rock Bass
Spotfin Shiner
Tadpole madtom
Trout Perch
\Walleye

[
~N (N
[N

N

Wk (N
[EnY

64



Table B13 Length frequency distribution of fishes samp¢dtation 10, South Branch Buffalo
River in the year 2001.

s | § | £
= () n
Total 2 2 =
Length 8 £ IS
(mm) 8} 3 &
<30
30-39 1
40-49 1
50-59 1
60-69 2
<69
Total. No. 1 1 3
Min 59
Max 60
Ave 59.7
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Table B14 Length frequency distribution of fishes sampd¢adtation 11, Stony Creek in the

year 2001.

Total
Length
(mm)

Black Bullhead

Blackside
Darter

Common Carp

Creek Chub

Northern Pike

Spotfin Shiner

Trout Perch

\White Sucker

<30

30-39

40-49

50-59

60-69

70-79

80-89

90-99

100-109

110-119

120-129

130-139

140-149

150-159

160-169

170-179

180-189

190-199

200-209

210-219

220-229

230-239

240-249

250-259

260-269

270-279

280-289

290-299

300-324

325-349

350-374

375-399

400-424

425-449

450-474

>474

Total No.

76

44

Min

39

45

44

339

44

48

Max

218

206

59

454

99

61

Ave

126.9

138.7

515

412.

62.

54.
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Table B15 Length frequency distribution of fishes sampd¢dtation 12, Stony Creek in the

year 2001.

Total
Length
(mm)

Blackside Darter

Creek Chub

Redhorse spp

Spotfin Shiner

\White Sucker

<30

30-39

N

40-49

[EnY

[EEY

50-59

w

60-69

70-79

80-89

90-99

100-109

110-119

120-129

130-139

140-149

150-159

160-169

170-179

180-189

190-199

>199

Total No.

Min

66

31

50

44

Max

80

197

66

102

Ave

72.5

80.3

59.8

82
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Table B16 Length frequency distribution of fishes sampd¢@tation 13, Stony Creek in the
year 2001.

Total
Length
(mm)
<30

Black Bullhead
Creek Chub
Fathead Minnow
Northern Pike
\White Sucker
Yellow Perch

30-39

N
w

40-49

o

50-59

N
[EnY

60-69

70-79

80-89

90-99

100-109 1

110-119

120-129

130-139

140-149

PR (k|-

150-159

160-169

170-179

180-189

190-199

200-209

=Wk~

210-219

220-229

P (P[WWININIFPIFP|FP|O|&~O
(=W (N

230-239

240-249

250-259 1

260-269

270-279

280-289

290-299

300-324 1

325-349

350-374

375-399

400-424

425-449

450-474

475-499

500-524

525-549 1

>549
Total No. 31 20 1 1 14 4
Min 105 33 36 127

Max 230 196 323 155

Ave 163.4 95.1 174.2 139.5

68



Table B17. Length frequency distribution of fishes sampd¢dtation 14, Spring Creek in the
year 2001.

5 5| E S| .| g
< | 2| 2| 5| s | 2|3
2 yel = S o < 2
Total o0 ) < v b ) n
Length § § = 3 é’ 2 %
(mm) o o 3 S £ & 2
<30 1
30-39 72
40-49 43
50-59 1 6 8
60-69 6 5 12 2 18
70-79 7 35 20 1 3
80-89 3 37 1
90-99 6 21
100-109 1 38
110-119 38
120-129 19 1
130-139 11 2
140-149 1 7 4
150-159 6 1
160-169 3
170-179 1
180-189 1
190-199
200-209 1
210-219
220-229
230-239 1
>239
Total No. 1 2 24 346 33 3 38
Min 74 58 29 60 60 50
Max 83 103 212 80 70 231
Ave 78.5 78.8 81.4 71.2 66 83.6
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Table B18 Length frequency distribution of fishes sampi¢dtation 15, Hay Creek in the year
2001.

Total
Length
(mm)

<30

Central Mudminnow
Creek Chub
Fathead Minnow
Northern Pike
\White Sucker

30-39

40-49

N

50-59 1 2

60-69

70-79 2

80-89 2

90-99

100-109 1

110-119

(2}

120-129 13

130-139

N (R [|e

140-149

150-159

NP B~

160-169

170-179

(R, |-

180-189

190-199

200-209

210-219

220-229 1

>229
Total No. 4 34 1 5 11
Min 73 103 151 44

Max 83 165 221 175

Ave 77.8 130.2 177.6 109.7
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Table B19 Length frequency distribution of fishes sampi¢dtation 16, Hay Creek in the year
2001.

2
o
£ 2
§ £ .
3 = =
Total S E 8
Length c < g
(mm) S g 8
<30
30-39 1
40-49 1 7
50-59 2 6
60-69 3
70-79
80-89 2
>89
Total No. 3 6 14
Min 45 45 38
Max 89 68 59
Ave 71.7 59 48.9

Table B20 Length frequency distribution of fishes samp¢dtation 17, County Ditch 38 in
the year 2001.

E z o
%) 2 = S o o
Total 2 6 kS 2. 3 "3’
length | § | § | £ | E| 2| £
(mm) o O & S 3 =
<30
30-39 7
40-49 5 10 1 1
50-59 25 28 5
60-69 13 36 6 8
70-79 1 5 5
80-89
90-99 2
100-109
110-119
120-129
130-139 3
140-149 1
150-159
160-169
170-179 1
>179
Total No. 12 56 69 2 7 18
Min 37 40 50 41 46 50
Max 46 178 74 52 69 76
Ave 39.7 64.3 61.3 46.5 61.3 64.4

71



Table B21 Length frequency distribution of fishes samp¢dtation 18, Deerhorn Creek in the
year 2001.

) 5 = 1S
32| g | £ | & & | o s | .
- - R T - 2| 2
2l g | 2| 5|68 =s|%8]| 2| a
Total @ < 2 e 2 e g S El °
Length g 8 8 5 8 g B S o =
(mm) o @ @ 5 S S 2 & e 2
<30
30-39 1 1
40-49 2
50-59 4
60-69 2
70-79 1 2
80-89 1 1
90-99 1
100-109 1
110-119 | 1
120-129
130-139 1
140-149 1 1
150-159 2
160-169
170-179 4
180-189 1
190-199
200-209
210-219
220-229 1
>229
Total No. | 1 3 3 7 2 1 7 1 2 2
Min 37 76 | 37 | 105 135 64 | 183
Max 82 90 | 58 | 140 177 65 | 224
Ave 59.9 | 81.3| 49.1] 123 162 64.5 | 203.5
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Table B22 Length frequency distribution of fishes sampd¢dtation 19, Whiskey Creek in the
year 2001.

e
o a < - o
£ 8| €228 5|8
c S >
Total é g 2 E 2 2 é) g
Length 3 £ B s 5 5 3 2
2 o > o o I =
(mm) o o T Z %) = = =
<30
30-39 11
40-49 6
50-59 2 1
60-69 1
70-79 7
80-89 1
90-99 2 1
100-109 2 1
110-119
120-129
130-139
140-149 1
150-159
160-169
170-179 1
180-189
190-199 2
200-209 1
210-219
220-229
230-239 1
240-249
250-259
260-269 1
270-279 1
280-289
290-299
300-324 1
325-349 1
350-374 3
375-399 1 10
400-424 6
425-449 7
450-474 2
>474
Total No. 4 2 1 1 30 3 2 31
Min 174 235 34 99 55 275
Max 200 260 95 107 103 461
Ave 189.8 | 247.5 545 102 79 398
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Table B23 Length frequency distribution of fishes sampd¢dtation 20, Whiskey Creek in the
year 2001.

Total
Length
(mm)
<30
30-39
40-49
50-59

Black Bullhead
Creek Chub
Northern Pike
Spotfin Shiner
[Tadpole madtom
\White Sucker

(o2}

60-69

70-79

SR E E - (o)
)]

80-89 2

90-99 1

100-109 1

110-119

120-129 1

130-139 1

140-149

150-159 1

160-169

170-179 1

180-189

190-199

200-209

210-219

220-229

230-239

240-249

250-259

260-269

270-279

280-289

290-299 1

300-324

325-349

350-374

375-399

400-424

425-449

450-474

475-499 1

>499
Total No. 2 2 2 19 16 3

Min 104 84 132 51 55 172

Max 122 86 151 80 90 493

Ave 113 85 1415 62.1 64.1 3208
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Table B24 Length frequency distribution of fishes sampd¢dtation 21, Whiskey Creek in the

year 2001.

Total
Length
(mm)

Creek Chub

\White Sucker

<30

30-39

=

40-49

50-59

60-69

70-79

80-89

90-99

100-109

110-119

120-129

130-139

140-149

150-159

160-169

170-179

180-189

190-199

200-209

210-219

220-229

230-239

240-249

250-259

260-269

270-279

280-289

290-299

300-324

325-349

>349

Total No.

Min

93

37

Max

156

335

Ave

122.7

197.3
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Table B25 Length frequency distribution of fishes sampd¢dtation 22, Whiskey Creek in the
year 2001.

Total
Length
(mm)

<30

Central Mudminnow
Common Shiner

Creek Chub

Fathead Minnow
Johnny Darter

Northern Redbelly Dace
\White Sucker

30-39

I

40-49

[
[
(o]

50-59 1

60-69

70-79

80-89

90-99 1

100-109

110-119

120-129

N[ [W]|N ([P |k |W(F-
A

130-139

140-149

150-159

160-169

170-179

180-189 1

>189
Total No. 1 1 15 1 1 7 3
Min 36 41 88

Max 139 68 184

Ave 96.9 48.6 125.1

76



APPENDIX C

Fish and macroinvertebrate biotic integrity tables
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Table C1 Fish species index of biotic integrity scoritng $tations in the Buffalo River
watershed with drainage areas less than 200 squke®

South Branch

Stream Buffalo River Buffalo River Buffalo River Stony Creek
Station Number 6 7 10 11
Drainage Area (sq miles) 108.3 49.9 36.5 141.0

Gear Tow Barge Back Pack Back Pack Tow Barge
Sample Size 271 9* 5* 132

Metric Observed Score Observed Score Observed ScoreObserved Score

Sp. Richness and Compositior

Number of species 14 5 4 3 3 3 8 3
Evenness 0.838 5 0.946 5 0.865 5 0.508 1
Number of minnow species 5 3 3 3 2 3 3 1
Percent pioneer individuals 12.5 5 55.5 1 40.0 1 15 5
Percent headwater individuals 0.0 1 0.0 1 0.0 1 2.3 1
Trophic Composition

Percent omnivore biomass 38.4 3 33.3 1 0.0 1 79.9

Percent insectivore biomass 24.6 1 66.7 1 100 1 20.1
Reproductive Guild

Percent simple lithophilic 35.4 3 33.3 1 0.0 1 3.9 1
Functional Guild

Percent tolerant individuals 24.0 5 55.5 3 20 5 62.1 1
Number of sensitive species 6 5 1 3 0 1 2 1
Aundance and Condition

Number per meter 1.0 1 0.1 1 0.05 1

Percent DELT <1l 5 <1 5 <1 5 <1

Total IBI Score 42 28 28 22
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Table C1 (cont'd). Fish species index of biotic integrity scoring $tations in the Buffalo
River watershed with drainage areas less than @0érs miles.

Stream Stony Creek Stony Creek Spring Creek Hay Creek
Station Number 12 13 14 15
Drainage Area (sq miles) 45.2 25.6 9.4 61.8

Gear Back Pack Back Pack Back Pack Back Pack
Sample Size 25 91 447 55

Metric Observed Score Observed Score Observed ScoreObserved Score

Sp. Richness and Compositior

Number of species 5 3 6 5 7 5 5 3
Evenness 0.892 5 0.660 3 0.426 1 0.684 3
Number of minnow species 2 1 2 3 3 5 2 1
Percent pioneer individuals 36.0 3 23.1 5 82.8 3 63.6 3
Percent headwater individuals 0 1 0 1 0.0 1 0.0 1
Trophic Composition

Percent omnivore biomass 9.1 5 77.0 1 15.6 5 18.8

Percent insectivore biomass 90.9 5 7.1 1 84.4 5 66.6
Reproductive Guild

Percent simple lithophilic 40.0 3 15.4 1 8.9 1 20.0 1
Functional Guild

Percent tolerant individuals 48.0 3 94.5 1 98.9 1 90.9 1
Number of sensitive species 1 3 0 1 1 5 0 1
Aundance and Condition

Number per meter 0.2 1 1.4 1 4.6 3 0.4 1
Percent DELT <1 5 <1 5 <1 5 <1 5
Total IBI Score 38 28 40 30
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Table C1 (cont'd). Fish species index of biotic integrity scoring $tations in the Buffalo
River watershed with drainage areas less than @0érs miles.

Stream Hay Creek County Ditch 38 Deerhorn Creek
Station Number 16 17 18
Drainage Area (sq miles) 37.7 9.4 69.9

Gear Back Pack Back Pack Back Pack
Sample Size 23 425 29

Metric Observed Score Observed Score Observed Score

Sp. Richness and Compositior

Number of species 3 3 6 5 10 5
Evenness 0.836 5 0.544 1 0.893 5
Number of minnow species 1 1 3 5 5 3
Percent pioneer individuals 26.1 1 91.3 1 6.9 5
Percent headwater individuals 0.0 1 0.0 1 10.3 1
Trophic Composition

Percent omnivore biomass 30.7 1 31.7 5 39.1
Percent insectivore biomass 69.3 1 68.3 5 23.7
Reproductive Guild

Percent simple lithophilic 0.0 1 5.9 1 31.0 3
Functional Guild

Percent tolerant individuals 39.1 3 97.9 1 17.2
Number of sensitive species 0 1 1 5 1 1
Aundance and Condition

Number per meter 0.3 1 5.4 3 0.2 1
Percent DELT <1 5 <1l 5 <1 5
Total IBI Score 24 38 38
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Table C1 (cont'd). Fish species index of biotic integrity scoring $tations in the Buffalo
River watershed with drainage areas less than @0érs miles.

Stream Whiskey Creek  Whiskey Creek = Whiskey Creek Whiskey Creek
Station Number 20 21 22
Drainage Area (sq miles) 100.9 76.7 68.6 63.2

Gear Tow Barge Back Pack Back Pack Back Pack
Sample Size 44 10 29

Metric Observed Score Observed Score Observed ScoreObserved Score

Sp. Richness and Compositior

Number of species 8 3 6 3 2 1 7 3
Evenness 0.640 3 0.745 3 0.971 5 0.711 3
Number of minnow species 2 1 2 1 1 1 4 3
Percent pioneer individuals 0 5 4.5 5 60.0 1 58.6 3
Percent headwater individuals 0 1 0 1 0 1 24.1 1
Trophic Composition

Percent omnivore biomass 97.7 1 87.3 1 40.0 32.9

Percent insectivore biomass 0.7 1 7.1 1 60.0 67.1
Reproductive Guild

Percent simple lithophilic 93.4 5 6.8 1 40.0 1 34.5 3
Functional Guild

Percent tolerant individuals 50 15.9 5 100.0 1 69.0 1
Number of sensitive species 1 0 1 0 1 1 1
Aundance and Condition

Number per meter 0.7 0.6 0.1 1 0.4 1
Percent DELT <1 5 <1 5 <1 5 <1 5
Total IBI Score 30 28 20 34
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Table C2 Fish species index of biotic integrity scorirng $tations in the Buffalo River
watershed with drainage areas ranging from 20G60® kquare miles.

Stream Buffalo River Buffalo River Buffalo River Buffalo River
Station Number 1 2 3 4
Drainage Area (sq miles) 1107.4 382.5 361.3 309.0

Gear Tow Barge Tow Barge Tow Barge Tow Barge
Sample Size 47* 65 183 123

Metric Observed Score Observed Score Observed ScoreObserved Score

Sp. Richness and Compositior

Number of species 16 3 18 5 27 5 12 3
Evenness 0.803 5 0.848 5 0.731 3 0.759 3
Number of minnow sp 3 1 4 3 8 5 3 1
Number of benthic insectivore 4 3 5 3 8 5 3 1
Trophic Composition

Percent piscivore biomass 19.3 1 25.3 5 18.9 3 35.0

Percent omnivore biomass 44.3 1 66.2 1 57.7 3 22.8

Percent insectivore biomass 36.4 1 8.5 1 23.4 1 42.1
Reproductive Guild

Percent simple lithophilic 21.3 1 13.7 1 23.4 1 64.1 5
Functional Guild

Percent tolerant individuals 29.8 5 46.2 3 70.5 1 28.5 5
Number of sensitive species 7 5 5 5 10 5 2 3
Aundance and Condition

Number per meter 1 0.2 1 0.5 1 0.4 1
Percent DELT <1 5 <1 5 <1 5 <1 5
Total IBI Score 32 38 38 38

82



Table C2 (continued) Fish species index of biotic integrity scorirng $tations in the Buffalo
River watershed with drainage areas ranging frothtadL.500 square miles.

South Branch South Branch

Stream Buffalo River Buffalo River Buffalo River
Station Number 5 8 9
Drainage Area (sq miles) 225.1 515 296.1

Gear Tow Barge Mini Boat Tow Barge
Sample Size 573 76 72

Metric Observed Score Observed Score Observed Score

Sp. Richness and Compositior

Number of species 15 5 10 3 10 3
Evenness 0.619 3 0.896 5 0.744 3
Number of minnow sp 6 3 1 1 1 1
Number of benthic insectivore 5 3 1 1 4 3
Trophic Composition

Percent piscivore biomass 26.1 5 17.4 3 21.4
Percent omnivore biomass 25.8 5 45.4 3 58.1
Percent insectivore biomass 47.9 3 13.6 1 20.5
Reproductive Guild

Percent simple lithophilic 16.2 1 35.5 3 6.9 1
Functional Guild

Percent tolerant individuals 27.7 5 46.1 3 12.5
Number of sensitive species 4 5 2 3 3 3
Aundance and Condition

Number per meter 1.8 1 1 0.4 1
Percent DELT <1l 5 <1 5 <1l

Total IBI Score 44 32 34
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Table C3. Macroinvertebrate family biotic index scoring fdaon 3 on Buffalo River.
Families assigned pollution tolerance values ob zerough two were considered to be intolerant
of pollution (Hillsenhoff 1998).

A. B.
Pollution  Number

Order Family Tolerance Sampled AxB
Coleoptera Elmidae 4 147 588
Diptera Athericidae 2 34 68
Diptera Chironomidae 6 78 468
Diptera Tipulidae 3 3 9
Ephemeroptera Baetidae 4 142 568
Ephemeroptera Caenidae 7 2 14
Ephemeroptera Ephemerellidae 1 7 7
Ephemeroptera Heptageniidae 4 92 368
Ephemeroptera Leptophlebiidae 2 1 2
Ephemeroptera Tricorythidae 4 32 128
Odonata Gomphidae 1 1 1
Plecoptera Pteronarcyidae 0 1 0
Trichoptera Hydropsychidae 4 112 448
Trichoptera Hydroptilidae 4 7 28
Trichoptera Leptoceridae 4 1 4
Trichoptera Limnephilidae 4 1 4

Sum 2705

Family Biotic Index Score
([sum of A x B]/ sum B) 4.09

Table C4. Macroinvertebrate family biotic index scoring fdaton 25 on Buffalo River.
Families assigned pollution tolerance values ob zerough two were considered to be intolerant
of pollution (Hillsenhoff 1998).

A. B.
Pollution  Number
Order Famil Tolerance Sampled AxB
Coleoptera Elmidae 4 445 1780
Diptera Athericidae 2 3 6
Diptera Chironomidae 6 29 174
Diptera Stratiomyidae - 1 -
Diptera Tipulidae 3 5 15
Diptera Empididae 6 5 30
Ephemeroptera Baetidae 4 234 936
Ephemeroptera Heptageniidae 4 34 136
Ephemeroptera Tricorythidae 4 12 48
Trichoptera Brachycentridae 1 5 5
Trichoptera Glossomatidae 0 20 0
Trichoptera Hydropsychidae 4 461 1844
Trichoptera Hydroptilidae 4 126 504
Trichoptera Limnephilidae 4 5 20
Trichoptera Philopotamidae 3 6 18
Trichoptera Polycentropidae 6 2 12
Sum 1392 5528
Family Biotic Index Score
([sum of AxB] / sum of B) 3.97
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Table C5. Macroinvertebrate family biotic index scoring fdaton 29 on Buffalo River.
Families assigned pollution tolerance values ob zerough two were considered to be intolerant
of pollution (Hillsenhoff 1998).

A. B.
Pollution  Number
Order Famil Tolerance Sampled AxB
Coleoptera Elmidae 4 2 8
Diptera Chironomidae 6 553 3318
Diptera Empididae 6 2 12
Ephemeroptera Baetidae 4 11 44
Ephemeroptera Heptageniidae 4 250 1000
Ephemeroptera Leptophlebiidae 2 60 120
Trichoptera Brachycentridae 1 2 2
Trichoptera Hydropsychidae 4 56 224
Trichoptera Polycentropidae 6 1 6
Sum 937 4734
Family Biotic Index Score
([sum of AxB] / sum B) 5.05
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