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ABSTRACT 

~ onpoint source pollution in aquatic ecosystems degrades streams and decreases 

fi sh and aquatic macro invertebrate commun1·t1·es Excess· ·1t t· ..-: · · . 1ve s1 a 10n 1rom eros10n 1s a 

primary fac tor limiting usable fish habitat. This study is a descriptive stream study of 

1iller Creek in Robertson County, Tennessee. Miller Creek is representative of the many 

low order streams that comprise the Sulphur Fork Creek/Red River Watersheds. The 

emphasis was on describing the fish and macroinvertebrate communities, assessing the 

stream bank habitat, and determining general water quality of Miller Creek. 

Sampling was conducted at five sites on Miller Creek during the spring, summer, 

and fall of 1995. Fish were seined at each of the five sites during spring and summer. 

During the fall fish were collected at two sites by electroshocking. Fish were described 

using abundance, richness, and feeding guilds. Seven families and 26 species of fish 

were collected. Of the 26 fish species, 80.8% were insectivores, 11.6% piscivores, 3.8% 

herbivores, and 3.8% omnivores. The total abundance was 930. 

Macroinvertebrates were sampled at three sites during June 1995 by kicksampling 

riffles and sweepnetting bank habitats. The macroinvertebrates were described using 

abundance, richness, EPT abundance, EPT richness, EPT/Chironomidae ratio, 

Chironomidae abundance, and Family Biotic Index. The 37 invertebrate taxa represented 

11 insect orders. Two-thousand nine-hundred thirty organisms were collected. The 

richness and abundance of macroinvertebrates in riffles were not significantly different 

among sites. The EPT abundance and Family Biotic Index of the macroinvertebrates in 

the riffles were also not significantly different among sites. There was a significant 
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difference between chironomid abundance in riffles at site B (lower Miller Creek) when 

compared to chironomid abundance in riffles at sites D and E (uppermost Miller Creek); 

however, there was no significant difference of chironomid abundance between sites D 

and E. Miller Creek maintains fish and macroinvertebrate diversity, but this study only 

contains descriptive baseline data. Future studies on the Sulphur Fork Creek watershed 

may assess the impact non-point source pollution and siltation have had on the watershed. 
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SECTION 1: INTRODUCTION 

Effects Of Non point Source Pollution and Siltation 

Nonpoint source pollution in aquatic ecosystems degrades streams and decreases 

fi sh and aquatic macroinvertebrate communities. With the increase in agricultural 

activities, more Best Management Practices (BMPs) need to be implemented on erodible 

lands. Poor land management is a primary factor associated with the decline of fishery 

resources in streams of Middle Tennessee (WPR,SFCW, 1988). Excessive siltation from 

erosion occurs in 46% of streams across the United States. This is considered the primary 

factor limiting usable fi sh habitat (Judy et al.. 1984). In the central United States, Menzel 

et al. (1984) observed that the intensity of siltation increased wi th increased agricultural 

activity. 

Land use practices influence the terrestrial-aquatic interface (Schlosser, 1991 ). 

Agricultural development changes the ori ginal fi sh fauna of a stream due to increased soil 

erosion. which in tum increases the siltation of the stream. Siltati on increases 

physiological stress on fi sh by clogging gill s. di srupting regular feeding, and impeding 

other activities dependent on vision and sub trate contact. Silt also smothers eggs and 

larvae (Rabeni and Smale. 1995). 

Siltation in agricultural areas can be reduced if the riparian buffer zone is wide 

h d · d t amounts of natural shrubs and trees wi th well-developed enoug an contains a equa e 

Riparl·an ecotones act as sediment traps to prevent sediment overload root systems. 

d · bank fl and they stabilize stream banks and channels (Rabeni and Smale, unng over , ow, 

· · · · d water quali ty that supports healthy biotic 1995). This m return mamtams goo 



communities. Biotic integritY refers t th b.1. . . 
. 0 e a I Ity of a b1olog1cal system to function and 

maintain itself. and ultimatelv eYo!Ye as e .· I · · 
. m 1ronmenta cond1t1ons change (K.ay. 1991 ; 

Angermeier and Karr. 1994 ). 

:\quatic biotic communities are often scnsiti,·c to low-le,cl disturbance5. They 

cffccti\"ely function a<; continuous monitors and thus a f I · · ua1 · . . re use u an as.sc-s.smg water q lly 

(Chandler. 1970). Aiological communitic-s reflect chcmirnl. physical. and biological 

intq!rit:, . They intcgrntc the cffrcts of, a.ri om pollutant strc:s.sor.; and pnn idea measure 

of the impact of these pollutants on o, crnJI C"Col~ 1c4) intc-gnt~ :\ s.-.c:s.s.rnt"nl of 

c11 mn11mity rcspon\<: to P'illutant~ offer; a u..'i(: ful arrrl'.'K h fo r monshmns oonpoint

,ourcc imp.1c1.-; and the cffectl\rnn.~ of B\lP\ LP:\, IQSQ 

\bcrnirncnchratc cornmurnt1c.., ate of en u.\C\.l ~ md, alon of \\-:IICf ~uaJity. It i.s 

,h,1r1 -tcm1 cm minmcnt.1I cllc~t . and 0 ( '"'·ahr~. \Jtc -~1(1C hah1 t.at cond,uons 

.1I. 1 I 9S~ 1 and \lanhcw~ t I Q~b l f, unJ th.al n:-.am fi\h commuruho ...,at' ~c:nt and 

rnnronmcn~ phcnomcnA suc.h as 

Jniu~hts :mJ tlll("'1s. mJ 1, 4 tm~ th.al natural phcnomrn,a arc unhl cl~ to ~ lhc ,olc t.sis 

,,f l:i~c lis.h :t.s.scmM~c fl uc tu.1t ioru. The U:j,(' of li\h commun1ho .u moruton m.11). 

I l IQ~ I I --- •d,cn ~ me I r«.--n1zr lhc importance of ~·,:l,lllC nwrc (umnwn l ,xull. 0 ~ ' " ,..._ · - v -



ti sh in aquatic ecosystem s for fi sheri d ~ . 
es an or recreation (Berkman and Rabeni , 1986) . 

.. Fish account fo r nearlv half of thee d d . 
· n angere vertebrate species and subspecies in the 

United States (EPA, 1989)." 

Healthy watersheds increase the value of the adjacent land and enhance the 

live lihood of the human residential co · o mmumty. nee a watershed and its ground water 

have become polluted it is difficult and costly to reverse the effects. Fish populations of 

large ri vers are not easily sampled quantitatively (Schlosser, 1991), so it is easier and less 

costly to work with smaller streams. 

The Sulphur Fork Creek Watershed 

The Sulphur Fork Creek watershed drains nearly half of Robertson County (Figure 

1 ). The Tennessee Department of Environment and Conservation has designated Sulphur 

Fork Creek water for domestic, industrial, fi sh and other aquatic life, recreation, 

irrigation, livestock, and wildlife uses (WPR,SFCW, 1988). 

The Sulphur Fork Creek Watershed is in Robertson, Montgomery, Cheatham, and 

Sumner Counties in northern Middle Tennessee, within the north-central portion of the 

Highland Rim Physiographic Province. The soil is of limestone origin and consists 

mainly of Baxter, Dickson, Cherty Mountview, and Pembroke soils (WPR,SFCW, 1988). 

Approximately 95 percent of this 55 ,847-hectare watershed is in southern Robertson 

County. Landownership is nearly 100 percent private. Approximately 1,000 farms, 

averaging 59 hectares, are located in the watershed. Only 40.4 hectares are wetlands 

(WPR,SFCW, 1988). At the time of this study (1995), about 26,710 hectares (48%) 

3 



"C 
CII 
.: 

11'1 .. 
CII .. 
~ 

~ 
:it. .. 
0 
u. .. 
:l 
.: 
C. 

i 
:l 
rn 

.. i 
0 'O 

Q.I 
.c 

CIJ 
I., 
Q.I 
.w 
'1l 
3 

t ~ 
Q.I 
Q.I 
I., 

u 
~ 
I., 

LI-, 0 

:~ 
' ! il c,_, 

I., 

:i 
', , .c 

a. 
.-1 
:i 

CJ) 

• ~ 

11 0 

~ 
a. 
'1l 
~ 

' .-1 - •,·v~ 
Q.I 
I., 
:i 
CJ'I -~ 

e:.. 
4 



\,ere in crnrl and . I 4 j ()0 hectares (2()o/r) . 
, 

0 inrasture. 9.712hcctares (l7%) inforcstland. 

> ~2R hectares ( 4.5%) in roadsides and 2 428 h . · , ectares (4.5%) 1n other uses 

(\\'PR.SFCW. 1988). 

Sulphur Fork Creek (main stem) is 63 kilometers long, with an average width of 

11 meters. At normal flow its surface area is 69.3 hectares. It flows into the Red River a 
' 

tributary of the Cumberland River. Most of the tributaries of Sulphur Fork Creek flow 

south to north. The mean annual precipitation is 122 cm and th · · b , e growmg season 1s a out 

206 days (WPR,SFCW, 1988). 

Siltation and bacteria associated with livestock are the two major pollution 

problems of the Sulphur Fork Creek Watershed. Excessive erosion causes "damages 

such as reduced crop and pasture yields, increased production costs, increased roadbank 

maintenance costs, ... killed or damaged timber, impaired water quality, damaged wetlands 

and lower quality fish and wildlife habitats (WPR,SFCW, 1988)." The agricultural 

economy of the region is based largely on cultivated crops such as tobacco, soybeans, 

wheat, and com. The erosion of cropland averages about 5 metric tons per hectare 

annually. An estimated 68,039 metric tons of sediment per year are either deposited in 

the bottomlands or enter the Red River (WPR,SFCW, 1988). This excessive sediment 

deposition kills riparian wildlife plant foods. Aquatic habitats also are perturbed by 

sediment scour and burial ofbenthic macroinvertebrate habitat. Water quality is affected 

indirectly by adsorbed chemical pollutants such as agricultural nutrients (i.e., nitrogen and 

phosphorus) and agricultural chemicals present in insecticides and herbicides. 

Intermittent water quality problems occur when cattle have free access to stream waters 
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( \\'PR.SFCW. 1988) . 

These stresses on the aquatic system have adverse effects on the fi sh fauna. 

Warm-water fishing comprises 16 percent of Robertson County's recreational activities. 

Popular species sought by fishennen include smallmouth bass (Micropterus dolomieu), 

rockbass (Ambloplites rupestris), bluegill (Lepomis macrochirus), and channel catfish 

(Jctalurus punctatus) (WPR,SFCW, 1988). The fisheries in the watershed will 

deteriorate if the watershed continues to be affected by non point source pollution due to 

agricultural practices and suburban-urban development. 

The purpose of this study is to perform a descriptive stream study on Miller Creek 

in Robertson County, Tennessee. Miller Creek is a major tributary to Sulphur Fork 

Creek. The emphasis is on describing the fish and macroinvertebrate communities and 

assessing the streambank habitat. 

Goals of This Study 

The goals of this study were to perform a descriptive stream study by conducting 

fish, macroinvertebrate, and habitat assessments, and to determine general water quality 

and patterns of land use management on Miller Creek within the Sulphur Fork Creek 

Watershed. 

1. hed by performing an analysis of both fauna! groups The goals were accomp is 

· ) · urements of abundance and richness. (fish and aquatic macromvertebrates usmg meas 

f . d' .d ls collected per sample. Richness is the total Abundance is the total number O m ivi ua 

1 The physical habitat was assessed by walking the 
number of taxa collected per samp e. 
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stream and mapping it on paper by hand, and by reference to aerial photographs. 

Significance of Study 

Little data is available regarding the tributaries of Sulphur Fork Creek. If the 

water quality of the tributaries can be improved, then Red River water quality will be 

improved. This study assesses the effects of land use practices in the watershed and may 

encourage landowners to adopt better practices. This study will contribute to the data 

base for future studies of the Sulphur Fork Creek and Red River Watersheds in Middle 

Tennessee. The vouchers and residue samples are being held at Austin Peay State 

Uni versity Center for Field Biology for availabilty. 

7 



SECT ION 2= DESCRIPTION OF THE STUDY SITE 

Sampling was conducted at five sites on M1'ller Creek d . th . unng e spnng, summer, 

and fa ll of 1995 (Figure 2). This region was approximately 75% agricultural--50% 

cropland and 25% pasture (WPR,SFCW 1988). Miller Creek is a natural stream 12.8 km 

long, with an average width of 5.5 m, and a surface area of7.04 hectares. Miller Creek is 

a first , second, or third order stream with a limestone bedrock. Drainage area includes a 

63.5 km2 watershed. 

All sampling sites experienced stream flow throughout the year. According to 

Karr et al. (1986), sampling near the mouth of the tributary that enters a large body of 

water should be avoided since the habitat will be more typical of the larger body of water. 

He also stresses that unless assessing the effects of a locally modified site, sampling near 

a bridge should be avoided. This study was a descriptive study emphasizing all major 

habitat types within Miller Creek including the mouth entering Sulphur Fork Creek (Site 

A) and the Carr Road Bridge (Site B). 

This stream carries a bedload of chert gravel and a moderate amount of sand; 

limestone controls the thalweg grade at frequent intervals (the thalweg is the path traced 

by the flow that follows the deepest part of the channel). The banks of most of Miller 

Creek were 3-4 m above thalweg and exposed moderately lithified old floodplain 

deposits. The chert was probably derived from chert concretions that occur in the 

· · · · · h t all support the Highland Rim Plateau. M1ss1ss1pp1an limestones t at struc ur Y 

Site A: 

. . . 1 t d approximately 40 m upstream from Miller's This sampling site was oca e 

8 
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confluence with Sulphur Fork Creek. The stream bedload consisted of chert gravel mixed 

with sand. The banks of lower Miller were 3-4 m above the stream thalweg and were 

highly eroded. Numerous trees along the north bank had root masses that were 

undermined in the exposed bank. Cattle had direct access to the stream. This stream 

section was characterized by alternating pool/riffle with diverse habitat types. 

Site B: 

This site was located approximately 50 m do'wnstream from Carr Road Bridge. 

The streambank riparian zone was narrow with extensive damage from cattle access. The 

streambed was rocky with extensive reaches of gra\'el bars. This area was disturbed in 

November due to bridge construction. 

Site C: 

This site was located near Turnem·ille. Tennessee below the bridge at the 

junction of Maxie Road and Ed Ross Road. The streambed was primarily limestone 

bedrock with limited habitat di versity. The stream had a narrow riparian zone on both 

banks. Due to safety reasons (slippery rocks). the fi sh were not electroshocked at this site 

in November. 

Site D: 

This fourth site was located just above the bridge at Sandy Springs and Head 

Church Roads. Miller Creek had se\'eral pools and shallow riffles characterized by 

The Stream sanlpling area contained a heavy zone of riparian numerous root wads. 

h b th tr banks and therefore was heavily shaded. growt on o s earn . 

10 



Site E: 

This site represented the upper section of Miller Creek. Its stream flow was 

narrow and shallow year round. Heavy riparian vegetation covered the area and heavily 

shaded the stream. Narrow gravel bars characterized the streambed. 

1 



SECTION 3: MATERIALS AND METHODS 

Fish 

Fish were seined at each of the five sites during the spring and summer of 1995. 

Two persons holding a 15 foot seine (mesh size 6 mm) s 1 d thr ·rn hr , amp e ee n es, t ee runs, 

and three pools per site. According to EPA protocol (1989) a representative sampling 

station should include at least one, preferably two, riffle, run, and pool habitats. 

Representative samples were preserved in 10% formalin for laboratory identification. 

Each sample was labeled by site code and date. 

During the fall, fish were collected at two sampling sites (Site A and Site D) using 

a Colfelt BP-4 pulsed, direct current backpack-shocker with two pole-mounted 

electrodes. Block nets with weights (mesh size, 6 mm) were placed at the downstream 

end and at the upper end of a 60 m sampling area to trap the fish. Small amounts of a salt 

tablet were placed at the upper end of the sampling segment to increase the conductivity 

levels to increase the flow of electric current through the water. The conductivity levels 

were monitored downstream using a Hydrolab multiparameter water quality meter. Seine 

sampling began at the downstream end and moved upstream with a side-to-side pattern to 

ensure sampling of all micro-habitats. The crew included the electroshocker, followed 

closely by several members using dip nets and two members using a 10-ft seine to collect 

escaping fish. 

Electrofishing is the most common method for collecting and monitoring fish 

communities (EPA, 1989). Samples at Site E were to be collected via electroshocking, 

12 



hut the shocker broke down at Site D Therefore a Nove b l 11 d · m er samp e was co ecte at 

Site E, via seining. Sampling in November at Site B was canceled due to a state 

construction project on Carr Road Bridge. Site C was very slippery, with deep pools; 

therefore, for safety reasons, samples were not collected via electroshocking. All fish 

samples were preserved in 10% fonnalin for lab identification. A list of species was 

compiled using Etnier and Starnes ( 1993) as a primary reference for identification. 

Fish samples were described using abundance, richness, and feeding guilds. The 

fish were assigned to one of four feeding guilds, each defined by particular food types: 

insectivores, which consume surface, midwater, and benthic insects; omnivores, which 

consume plant, animal, and detrital material; herbivores, which consume plant material; 

and piscivores, which consume other fish (Rabeni and Smale, 1995). Feeding guild 

assignments followed the guidelines of EPA (1989), Etnier and Starnes (1993), and 

Berkman and Rabeni (1987). 

Macroinvertebrates 

Macroinvertebrates were sampled at sites B, D, and E during June 1995 using two 

methods: kicksampling (3-Im2/site) and sweepnetting (I/site). At Site Band Site D, two 

kicksamples of 1 m2 were collected at one lower riffle and one kicksample of 1 m2 was 

collected at a second riffle upstream. The samples were labeled with site code and date 

[i.e.,Riffle 1 (Rl), Riffle 2 (R2), and Riffle 3 (R3), respectively]. At Site E, three 

fr thr different riffles downstream-to-upstream because 
kicksamples were collected om ee 

Th were labeled Riffle 1 through Riffle 3, 
of the narrowness of the stream. ey 

13 



rcspcctiYely. RifOe/run habitats in a stream ,·th bbl b · 
v. 1 co e su strate are the most producti ve 

habitats avai lable in stream systems. They support pollution-sensitive taxa feeding 

groups including scrapers and filtering collectors (EPA, 1989). 

A fourth sample was collected at each site by sweeping a net with a SOOµm mesh 

along both sides of the stream, reaching three varied microhabitats, for approximately one 

minute per microhabitat. These random microhabitats included areas near fallen logs, 

dense vegetation along the bank, or areas near bridges. All the collections were placed 

into one jar and labeled "Bank" and coded for site and date. All samples were preserved 

in 80% isopropyl alcohol. The macroinvertebrates were taken to the laboratory and 

preserved in a fresh solution of 80% isopropyl. Later, agitation of the samples was 

performed to make each sample homogeneous prior to mechanically splitting into quarter 

samples using a Folson Plankton Splitter. The representative quarter samples were 

identified to family. Merritt and Cummins (1984) was the primary reference for 

macroinvertebrate identification. 

A tolerance value was assigned to each family according to Hilsenhoff ( 1988) and 

f: I It t. wi·th Dr Steven Hamilton (APSU). The macroinvertebrates rom persona consu a 10n . 

. . b d · hn ss EPT abundance EPT richness, were descnbed usmg a un ance, nc e , , 

. . •d bundance and Family Biotic Index. EPT/Chironomidae rat10, Chironom1 ae a , 

d T . h tera (EPT) are the three orders most sensitive to 
Ephemeroptera, Plecoptera, an nc op 

. fi m these orders usually indicates poor water 
aquatic pollution. A low representatwn ro 

1 b of organisms collected from these three 
quality. High EPT abundance (the tota num er 

14 



\1rdcrs per sample) is usually an indication of oood t 1· · · 
b wa er qua 1ty. High EPT ri chness, the 

l() \3lnumbcr of taxacoll ectedfrom these threeorders p I · I · d. · f 
er samp e, 1s a so an m 1cat1 on o 

good \,Va ler quality. 

Chironomids can usually withstand poor water conditions. They are generally 

more pollutant-tolerant. The EPT abundance and Chironomidae abundance ratio is a 

measure of degree of pollution. A high abundance of pollutant-sensitive EPTs to a low 

abundance of chironomids is usually an indication of good water quality, and the inverse 

an indicator of poor water quality. The Family Biotic Index is used as a basis for 

classifying family-level tolerances to aquatic pollution. Tolerance values range from Oto 

10 for families , and increase as degree of pollution decreases. Hilsenoff developed the 

Family Biotic Index as a means of detecting organic pollution (EPA, 1989). 

The computer program Keystat and the nonparametric Kruskal-Wallis test were 

used to statistically compare the macroinvertebrate riffle samples at sites B, D, and E. 

The comparisons included total abundance, total richness, EPT abundance, and the 

Family Biotic Index of the macroinvertebrate riffle populations. The Tukey 

Nonparametric Multiple Comparison Test was performed to compare the abundance of 

chiromomids of the riffle macroinvertebrate samples at sites B, D, and E. 

Habitat Assessment 

II habitat Miller Creek was characterized by walking To better assess overa stream ' 

. 30 5 m interval. Examining aerial photographs aided 
the streambed and mappmg every · 

· · an zone width, stream width, and 
this assessment. Bank erosion. livestock access, npan 

15 



stream depth were measured and recorded. The fl o" class and adjacent land use were 

detem1ined for all sampling locations. 



SECTION 4: RESULTS AND DISCUSSION 

Fish 

The following fish results and subsequent discussions are based on the raw data 

found in the appendix (Table Al). Table Al provi·des as fall '" d ummary o taxa 1oun at 

each site. and the functional feeding group assignment to each taxon. Seven families and 

26 species of fish were collected (Table I). All the species were native to the region 

(Etnier and Starne 1993). Of the 26 fish species. 80.8% were insectivores. 11.6% 

piscirnres. 3.8% herbivores and 3.8°1
0 omnivores. Electrofishing appeared 10 be a more 

dTecti\·e method of collecting fish. when fall collections were compared to spring and 

summer collections. few vouchers \\ere collected at Site A during the spring due to deep 

water (confluence with Sulphur Fork Creek and high flow) . No fish were collected at 

Site B in the fall due to hridge construction on Carr Road. ~o fish were collected at Site 

C in the fall hc:causc the rocks were too slipper)· for safe clectrofishing. During the fall. 

Site I·: had a larger collection. prohahly due to the nam>"ncss and shallo\\ncss of the 

stream. Site E had water flow year-round t'iut it was slight during fall. One species of 

darter was found at Site F. The majority of the fish collected throughout the stream were 

inscctirnn:s. The total abundance was 930 (Table 1). 

I · th d n11· """I 1roph1·c rtuild of the maiorit.,- of ~orth American nsect1\·ores arc e O ,..... e ~ · 

surface waters. :\s the invertebrate food source decmise:s in abundance and diversity due 

· · • hifts from i~-cti,·orcs to omnivon..'S (EPA, 
to habitat deterioration. the fish species mix s 

ti h 
· . · Miller Creek were insectivores. The sediment 

1989). The majority of the 1s spc..-c1cs in 
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bar at Site B grew larger as the hridgc w k - · - • 
- or continued. Sediment bars 'tend to increase in 

si1c with cmitinucd watershed disturbances (EPA 1989) ,8 d" _ _ _ __ _ .. - , --. e 1ment deposition affects 

much hottomland cropland, pastu:reland and hardwoo-d fi t 1 __ d - -' - - - - -ores an s eacll year. The, 

adsorbed chemicals transported by the sediment degrade . - -1 _ _ -1--• - 8_ d-• - • -- - -- _ , _. . wa er qua 1ty. e 1mentat1on 

results in burial of benthic macroinvertebrates which decreases fi:sh food (WPR,SFCW, 

1988). 

Macroinvertebrates 

The1 following m~croinvertebrate results and subsequent discussions ate based on 

the raw data found in the Appendix {Table A1). Table A2 provides a summary of all taxa: 

found at each site. The 37 invertebrate families were divided among 1 l insect orders. I 

1collected 2,93{} organisms. Table 3 sununarlzes xnacroinvertebrate total ,abundance~ total 

richness, EPT abundance, EPT richness1 EPT/Clrironomidae ratio1_ and Fanii~y Biotic 

Index. per site on Miller Creek. According to the -Kruskal-W allis Test (nonparametric), 

the richness and abundance ofmacroinvertehrates fa riffles were not significantly 

different (p > 0.05) among -sites B, :D~ and E. The EPT Abuodance, and Family Biotic 

'Index of the macroinvertebrates in the rlflle.s were also not significantly different (p > 

0.OS) among sites B, n, and E according to theJ{ruskal.,Wallas Test .. 
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Table 3: Sum mary ofmacroinvertebrate taxa fo und at each site on 2 June 1995 in Mi ller Creek, Robertson County. Tcnncs'>cc . 
RI , R2, R3 = three kicksamples at riffles per site; B = sweepnetting of the bank sample per site; TA/S = total abundance of 
the taxon per site; TA= total abundance of the taxon fo r all three sites;== infinity amount of EPTs since there were no 
chironomids co llected. 

TAXA SITE B SIT E D S ITE E 

R I R2 R3 B TA/S RI R2 RJ B TA/S R I R2 RJ B TA/S TA 

TOTAL ABUNDANCE 200 160 13 1 217 708 184 382 25 1 274 1091 238 488 329 76 113 1 2930 

TOT AL RICHNESS 14 17 14 14 18 23 18 14 16 18 15 7 

EPT ABUNDANCE 128 97 78 23 99 186 187 15 133 348 270 17 

EPT RICHNESS 8 8 8 3 9 I I 11 5 9 9 10 3 

EPT/CHIRONOMIDAE 4 2.5 2.8 3.8 16.5 46 .5 31.2 1.4 00 58 00 00 

FAM ILY BIOTIC INDEX 4.8 1 4.74 3.65 7.20 3.68 4.37 2.65 6.89 4.49 3.23 3.55 6.3 8 
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Accord ing to the Tukey Multiple Comparison Test (nonparametric), there was a 

significant difference between chironomid abundance in 'ffl ts· B h d n es a 1te w en compare 

to chironomid abundance in riffles at sites D and E· however th · 'fi , , ere was no s1gm 1cant 

difference of chironomid abundance between riffles at sites o and E (p > 0.05). Total 

riffle chironomid abundance of sites B, D, and E were respectively, 99, 16, and 6. 

Chironomidae and Oligochaeta taxa are generally pollutant-tolerant macroinvertebrate 

organisms (EPA, 1989). Site B had more direct cattle access and a poorer riparian zone, 

both of which may increase the chironomids when compared to sites D and E. This free 

cattle access to the stream waters at site B allowed intermittent water quality problems to 

occur during warmer months. Streambank restoration with a larger riparian zone and 

keeping cattle fenced away from the creek will improve water quality. 

Riparian ecotones link a stream to its watershed. Riparian zones influence solar 

radiation and water temperature, regulate nutrient levels, provide organic energy, and 

stabilize the banks (Karr et al., 1985). Streamside vegetation is important in regulating 

sediment dynamics, minimizing the sediment depositions (Williams and Nicks, 1988), 

and lowering the amount of siltation from soil erosion (Menzel et al., 1984). During 

warmer months, excess algae on the bedrocks usually indicates excess nutrient levels. 

l b · d' t d by an overabundance of fungal slimes or Biological "impairment may a so e m 1ca e 

filamentous algae, or an absence of expected populations of fish (EPA, 1989)." 

Habitat Assessment 

. trol and strearnbank restoration throughout 
There is a strong need for erosion con 
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the Sulphur Fork/Red River Watersheds. Soil erosion from cropland averages about 6 

tons per hectare annually within the Sulphur Fork Creek Watershed (WPR,SFCW, 1988). 

Lower Miller Creek has 600-700 m of significantly eroded banks, and shows evidence of 

cattle-access damage. Damage of the soil resource base results in reduced crop yields and 

fertilizer losses. Fertilizer losses add to the increased nutrient levels of the water. To 

help protect the watershed, BMP's such as grass and legume based rotation, field strip 

cropping, and conservation tillage need to be reinforced (WPR,SFCW, 1988). 

Establishment of riparian buffer strips, and enhancing acreages of no-till cropland 

practices are the most critical BMPs for protecting water quality. 

Miller Creek is representative of the many low order streams that comprise the 

Sulphur Fork Creek/Red River Watersheds. Miller Creek maintains a diversity offish 

and macroinvertebrates, but this study only contains descriptive baseline data. Future 

studies on the Sulphur Fork Creek Watershed may assess the impact non-point source 

pollution and siltation has had on the watershed. Without implementing BMPs and 

focusing on erosion control, the deterioration of water quality will continue. 
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APPENDIX 

Raw data of the fish and macroinvertebrate communities sampled in 
Miller Creek, Robertson County, Tennessee in 1995 
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Table Al: Swnmary of fish taxa found at each site during the Spring,Summer, and Fall seasons of 1995 in Miller Creek, Robertson 
County, Tennessee. A, B, C, D, and E represent each of the five sites; TA/S = total abundance per taxon per season; 
TA= the total abundance per taxon for all three seasons. FG = The feeding guilds, represented by I for insecti vo re, 
H for herbivore, 0 for omnivore, and P for piscivore. The * = fish identified and released on site. 

TAXA F SPRING SUMMER FALL 
G (APRIL AND MAY) (JUNE) (NOVEMBER) 

A B C D E TA/S A B C D E TAI A B C D E TA/S TA 

s 
CATOSTOMIDAE 

Hypentelium nigricans I 2 2 2 

CENTRARCHIDAE 

Ambloblites rupestris p 2 2 4 4 

Lepomis cyanellus I I I 2 2 

Lepomis macrochirus I 2 2 I I 5 5 8 

Lepomis megalotis I I I I 

Micropterus dolomieu p I* I I 

Micropterus salmoides p I* 2* 3 3 

COTTIDAE 

Cottus carolinae I I I 5 7 2 5 5 12 IO 18 I 29 48 
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Table A 1: continued 

TAXA F SPRING SUMMER FALL 
G (APRIL AND MAY) (JUNE) (NOV EMB ER) 

A B C D E TA/S A B C D E TA/S A B C D E TA/S TA 

CYPRIN1DAE 

Campostoma anomalum H 3 2 8 6 19 11 8 8 2 29 42 4 46 94 

Hybopsis amblops I 12 12 3 3 15 

Luxilus chrysocephalus I 6 7 8 21 12 10 3 6 31 41 4 1 93 

Lythrurus ardens I 16 32 48 45 43 21 23 132 32 32 2 12 

Phoxinus erythrogaster I 4 34 38 5 5 27 27 70 

Pimephales notatus 0 6 2 8 50 I 5 1 59 

Rhynichthys atratulus l 9 8 II 28 5 5 I 3 34 38 71 

Semotilus atromaculatus I 7 4 10 21 2 2 4 I II 12 37 

Cyprinella galactura I 2 2 6 6 8 

FUNDULlDAE 

Fundulus catenatus I 12 3 I 16 5 I 6 44 44 66 

Fundulus olivaceus I I I I 

PERCIDAE 

Etheostoma caeruleum I 4 4 2 l 3 3 9 2 I ::; 16 
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Table A l : continued 

TAXA F S PRING SU MM ER FALL 
G (A PRIL AND MAY) (JUN E) (NOV EMB ER) 

A B C D E TA/S A B C D E T A/S A B C D E TA/ S Ti\ 

Etheostoma fl abellare I I 2 3 4 4 3 3 6 I J 

Etheostoma fl avum I 2 5 3 10 I 4 7 12 4 12 16 38 

Etheostoma rufilineatum I 2 5 7 11 I 12 11 11 30 

Etheostoma simoterum I I I 8 8 2 2 II 

Etheostoma squam iceps I 2 5 7 2 2 4 I 13 14 25 

POECILLIDAE 

Gambusia affinis I 2 2 

TOTAL ABUNDANCE 3 49 45 69 66 232 95 81 60 50 14 300 258 47 93 398 930 

TOTAL RICHN ESS 2 8 12 8 5 9 IO 11 8 4 18 11 8 
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Table A2: Summary of macroinvertebrate taxa found at each site on 2 June 1995 in Miller Creek, Robertson County. Tennessee . 
TV = tolerance value per taxon; RI , R2 , R3 = three kicksamples at riffles per site; B = sweepnetting of the bank sample 
per site; TNS = total abundance of the taxon per site; TA= total abundance of the taxon for all three sites ; 00 = infini ty 
amount of EPTs since there were no chironomids collected. 

TAXA SITE B SITED S ITE E 

TV RI R2 R3 B TNS RI R2 R3 B TA/S RI R2 R3 13 TNS TA 

BASOMMATOPHORA 

Planoribidae 7 I I I 

COLEOPTERA 

Dytiscidae 9 3 3 3 

Elmidae 4 34 5 4 14 57 43 90 21 II 165 48 74 40 7 169 39 1 

Psephenidae 4 2 2 I 5 5 9 4 18 31 22 6 59 82 

DECAPODA 

Cambaridac 6 I I 2 4 5 21 5 37 68 31 22 6 59 131 

DIPTERA 

Ceratopogonidae 6 I I I 

Chironomidae 6 32 39 28 6 105 6 4 6 11 27 6 6 138 

Culicidae 7 I 3 2 2 g 8 

Rhagionidae 2 I 2 3 3 

Simuliidac 6 2 4 2 8 I 4 5 I I 14 

Tabanidae 6 I I I 
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Table A2: continued 

TAXA S IT E B S ITED S ITE E 

TV R I R2 IU B TA/S R I R2 R3 B TNS RI R2 R3 B TNS TA 

EPHERO PTERA 

Baetidae 4 4 7 11 3 10 13 24 5 2 3 1 55 

Cacnidae 7 53 26 9 10 98 4 4 3 II 5 5 11 4 

Ephcmcrellidac I 8 9 17 34 8 5 12 25 5 34 19 58 117 

Ephemeridac 4 I I I 

1-lcptageniidae 4 9 4 9 22 12 30 13 3 58 24 137 96 II 268 348 

Leptophelebiidae 2 5 12 17 17 

Ol igoneuriidae 2 2 12 14 4 4 I 9 2 I 13 31 

Tricoryth idac 4 2 I 3 I 2 3 6 

ISOPODA 

Asc ll idae 8 9 4 160 173 22 60 7 173 262 19 19 8 47 93 528 

MEGALOPTERA 

Cordalidac 0 I I I 3 I 5 6 2 8 14 

MESOGASTROPODA 

Plcuroccridac 3 2 4 6 3 2 2 1 26 I I 33 

Phys idae 9 I I 2 2 

ODONATA 

Aeshnidac 3 I I I I 2 
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Ta ble A2 : continued 

TA X/\ Sri I: 11 SITL I) S ITE E 

·1v R I R2 IU B f N S R I R2 RJ [1 TNS R I R2 RJ B T NS T i\ 

C a lo ptcryg ,dac 5 I I I 

Ci o m ph idac I I I I I 2 I 4 5 8 

P l .l:CC>f'Tl ·. Ri\ 

J.,c utr1 dac 0 10 7 17 33 16 J g 87 84 84 188 

l'crliduc I 1-1 14 I I J 5 35 14 I J 62 8 1 

l'crlododnc 2 7 8 15 l 17 5 1 7 1 48 48 134 

TR IC I IOP-1 U{A 

(i lossoso nrn11dac 0 2 JO I I 3 I J 

I lc hcop, yc h,duc 1 I I I •I 4 9 10 

I lyd rops yc h1dnc ,I 42 32 9 12 9~ Jl 98 50 6 1117 34 49 80 163 445 

I I) d1t1pt1hdoc -I I I I 

I .cptoccrnlac -1 2 2 2 

I 1mncph1hdnc •I 3 4 7 4 4 II 

l'h1 lupo lum1doc 1 2 I J 3 

l'olycc11 11 oµod 1duc b 4 4 4 

T OTAL A ll ll ND ANC: I· 200 I bO I J I 2 17 708 I g.i 382 n 1 27-1 109 1 238 4 88 329 76 1 13 1 2930 

TOTAL RIC I INl:...'iS 14 17 14 14 18 2) 18 14 16 18 15 7 
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Table A2: continued 

TAXA S ITE 13 SITED S IT E F 

TV RI R2 RJ 13 TNS R I R2 R3 8 TA/S RI R2 R3 8 T NS TA 

EPT ABUNDANCE 128 97 78 23 99 186 187 15 133 348 270 17 

EPT RIC I !NESS 8 8 8 3 9 11 II 5 9 9 10 3 

EPT/CI IIRONOM IDAE 4 2.5 2.8 3.8 16 .5 46.5 312 1.4 00 58 00 00 

!'AM IL Y BIOTIC INDEX 4 .8 1 4 .74 3 65 720 J .68 4 .37 2.65 6.89 4.49 3.23 3.55 6.38 
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