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ABSTRACT 

A recent apparent decl ine of darter species in Little 
R iver, Blount County , Tennessee , sugge sted a deteriorat ion 
in habitat qual ity was taking place . The object ive of this 
study was to estab l i sh a basel ine of the abundance and 
distribut ion of three large and easily recognized darter 
species ( Percina aurant iaca, £ .  burtoni, and £ .  
macrocephal a )  bel ieved t o  be very pol lut ion intolerant . 

The study area included 27 river mi l e s  wit h  20 
accessible s i tes which were determined by an area 
reconnais sance . Each site has been described, i ncluding 
diagrams and photographs, and was surveyed s ix t imes 
between July and October 1993. A review of pub l i shed 
account s of the darters ' habitats are presented along with 
observations of the unique type of stream habitat ut i l i zed 
by each darter . 

This vi sual study was set up to be repeatable , using 
site and habitat de script ions, for future monitoring of the 
f i sh populations . The basel ine of abundance inc luded adults 
and young - of - the - year of the three species . The number of 
f i sh sight ings was compiled from the 120 observations 
conducted during the 6 surveys at each s i te . Additional 
informat ion included sight ings of fish observed in areas 
adjacent to the survey sites . F inally, a compari son was 
made between the 1993 study and a survey following a 
historical f lood in 1994. 
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CHAPTER 1 

INTRODUCTION 

A visual survey of three rare Percina { Os t e i chthye s : 

Percidae ) species was completed f rom June to October 1993. 

The f i sh in the study inc luded the tange rine darter , 

Percina aurantiaca { Cope ) , the blotchs ide l ogpe rch , £ .  

burtoni Fowl e r ,  and the longhead darter , £ .  macrocephal a  

{ Cope ) . The purpose o f  this study was to estab l i sh a 

bas el ine of abundance for the fish and to adequate ly 

de scribe methodology to make the survey repeatable in the 

future . 

1 

The study area comprised 20 sites dist ributed along 

2 6 . 7  mi les of Little River in Blount County ,  Tenne s se e . The 

rive r ,  from the headwaters to the mouth ,  has supported a 

rich divers ity of aquat i c  organi sms, including 

approximately 9 0  f ish taxa . In recent years , an apparent 

decrease in the numbers of some of the f i sh suggested a 

decl ine in the water qual i ty of this river . 

A drast i c  decrease in severa l  darter spe c i e s  in t he 

muc h-studied area at the U . S .  4 1 1  bridge has been commented 

on {D . A .  Etnie r ,  pers . comm . ) .  He noted that £ .  aurant iaca 

and £ .  macrocephala were not seen in this are a  in four 

se ining col lections in 1992 . He also stated that £ .  burtoni 

has not been collected from there for many years . Othe r 



researchers ( Charl es Saylor , Tenne ssee Va l ley Authority ; 

Steve Moore , Great Smoky Mount ains Nat iona l Park ) agre ed 

with Etnier in suspect ing that the three darters may be 

decl ining . 

Underwater observation ,  whi l e  snorke l ing , was chosen 

as the method for thi s study , since it required a minimum 

expense in equipment , and it was felt that a non-lethal 

me thod o f  col lect ing informat ion was necessary because of 

the rarity of the three specie s .  

A snorke l ing reconnais sance wa s conducted to f ind 

where each darter occurred in Little River and to locate 

appropriate study sites . Pre l iminary informat ion on the 

habitat of the three darters wa s ba sed on pub l i shed 

account s .  

2 

The habi tat for £ .  aurantiaca wa s de scribed by Etnier 

and St arnes ( 1 9 9 3 ) as being in pools ( below ri f f le s ) with a 

2-3 foot depth and a substrate of boulders and bedrock . 

They not ed that the f i sh inhabited ri f fles and chutes with 

swift to torrent ial current s at 2 . 5 -4 . 5  feet depths . They 

also inc luded f l at gravel areas below ri f f les , near water 

wi l low beds , and near bridge s . Page ( 1 9 8 3 ) agreed with 

Etnier and Starnes , adding that males can be found in 

swi f t , deep , rocky r i f f l e s  and that females can be found in 

poo l s  be low riff les . Kuehne and Barbour ( 1 9 8 3 ) de f ined the 

river habi tat as having moderate to st eep gradient s .  They 

noted that the f i sh we re located in deep current s with 



torrent ial f lows , and in spring , adult f i sh were observed 

at inte rmediate depths downst ream from chut es and rapids . 

They found juveni les in shal low , comparatively quiet areas 

marginal to the main channel , and stated t hat t he f i sh 

pre ferred sites wi thout s i ltation and forms of domestic or 

industrial pol lut ion . 

3 

The habi tat for £ .  burtoni was described by Etnie r  and 

Starnes ( 1 9 9 3 ) as be ing over f ine to medium gravel 

substrates with depths averaging 2 feet . They noted t he 

f i sh pre ferred swi ft but not torrent ial current s .  The 

authors stated that the f ish can also be located near 

i slands , bridges , and mouths of small creeks . Page ( 1 9 8 3 )  

added that the f ish are found in swi ft streams , usually 

over gravel in water of 1 . 6 - 3 . 3  foot dept h . He stated they 

were a l so in r i f f les and in trans it ion zones ( Howe l l , 1 9 71 )  

between r i f fles and pool s .  Kuehne and Barbour ( 1 9 8 3 ) 

ment ioned large creeks and upl and rivers with s trong 

current s .  They noted the f ish inhabited clean grave l in the 

lower port ion of st rong rif fles at a 1 . 6  foot depth . 

The habitat for £ .  macrocephala , as de scribed by 

Etnier and Starnes (1 9 9 3 ) , was in substrates with s i l t

covered coarse gravel or boulders . The authors noted the 

f ish were found in gent le currents with a 3 foot average 

depth . Page ( 1 9 8 3 )  added that the habitat cons i sted of 

clear , moderate si zed rivers with steep gradient s .  He 

stated t he f ish are found in pools with a current , above 



4 

and below ri f f l es. Kuehne and Barbour ( 1983)  described the 

habitat as a variety of clean substrates varying from weed 

beds to exposed bedrock. They noted the f i sh inhabi ted 

depths from 1. 6 - 3 . 3  feet in steady current s above and be low 

rif fles . In addit ion , the authors ment ioned the f i sh were 

found in pool s or chutes of mode rate s i zed streams wi th 

moderate gradients . 
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CHAPTER 2 

METHODS AND MATERIALS 

METHODS 

A 10-day reconna is sance was conducted be tween 8 June 

and 20 July 1993 (Table 1 ) . A 2 6.7 river mile area was 

surveyed to select 20 rif fle /pool sites ( F igure 1 )  for the 

later vi sual surveys . Six si tes were located at bridges , 

nine were at recreat ional roads ide pull - o f f s  ( two were at a 

post o f f ice and a dam) , and f ive were located behind 

private property . During the reconna is sance ,  a total of 39 

hours and 4 5  minut es was spent searching for the three 

Percina species ( Figure s 2 ,  3 ,  and 4 ) . The amount of e ffort 

at a single s it e  ranged from 30 minut es to 4 hours . 

Data was collected at each of the 20 s i t e s  during the 

6 surveys for a total of 120 observat ions . The t ime of day 

for each of the individual observat ions varied (Appendix 

A) . The informat ion recorded at each s i t e  included the 

following : 

1 .  date 

2. Secchi di sk reading 

3 .  observat ion st art and stop t ime 

4 .  number of survey species observed 

5 .  age group - - adult or young -of-the -year 



Table 1. Survey completion dates for three Percina 
species in Little River, Blount County, 

Tennessee, 1993. Data include the dates and 
flow rates (cubic feet per second) • Surveys 
1-6 and the reconnaissance (R) are blocked and 

numbered. 

Date Flow 

M th D t on ay ra e 

June 8 275 
9 275 

R 10 243 
11 222 
12 208 
13 212 
14 212 
15 431 
16 232 
17 178 
18 170 

R 119 166 
20 162 
21 151 
22 162 
23 147 

R 24 136 
25 125 
26 123 
27 118 
28 108 
29 113 
30 118 

July 1 147 
2 186 
3 108 
4 108 
5 88 

R I 6 91 
7 84 
8 73 
9 73 

10 147 
11 82 
12 75 

1 113 67 

Date Flow 

M th D t on ay ra e 
July 14 84 

15 67 
16 243 
17 118 
18 95 

1 19 80 
20 71 

R 20 71 
2 21 69 

22 63 
23 56 
24 50 
25 54 

3 I�; 63 
52 

28 46 
29 45 
30 39 
31 36 

Auq. 1 33 
2 34 
3 39 
4 123 
5 108 
6 133 
7 337 
8 170 9 113 

10 93 
11 84 
12 77 
13 217 
14 170 
15 108 
16 92 
17 80 

Date Flow 

M th D t on ay ra e 
Auq. 18 112 

19 77 
20 126 
21 154 
22 92 
23 72 
24 68 
25 60 
26 77 
27 323 

4 1�: 99 
72 

30 87 
31 60 

4 I 1 60 
Sept. 2 60 

3 84 
4 102 
5 196 
6 112 
7 77 
8 65 
9 147 

10 82 
11 63 
12 48 

5 li! 48 
48 

15 42 
16 48 
17 126 
18 96 
19 63 
20 48 
21 52 
22 60 

6 



Table 1. (continued) 
7 

Date Flow Date Flow Flow 
Month Da rate Month Da rate 
Sept. 23 48 Sept. 29 87 24 68 30 63 Oct. 25 58 Oct. 1 56 7 6 126 65 2 48 8 27 lOS· 3 44 6 9 6 j28 147 4 38 



F igure 1 .  Map of the study sites in Li t t l e  Rive r ,  Blount 

County , Tennessee . The river ' s  locat ion in 

Tennessee is in the inset . 

Source: Adapted from Stiles , R .  A .  1972. The comparat ive 

ecology of three species of Nothonotus ( Percidae : 

Etheostoma ) in Tennessee ' s  Lit t l e  River . Ph . D .  

Di ssert . ,  Univ . Tenn . , 97 p .  

8 



3.1 llrfdge 

�'11u-yvtlle 

lo Knoxvf11e 

13 
t;oul t.et· 
Rt·l tlgr. 

Helt·o!l! 

w ... ''""'' 
llt•l ti!J«! 

r. IItle I Rt·lmch 

[--·-_/-:;? 

lownsend 

\0 



Figure 2. The tangerine darter, Percina aurantiaca. 

Source: Richard T. Bryant .... 0 



Figure 3.  The blotchsi de logperch , Perc ina burtoni. 

Source: Richard T .  Bryant 1-' 
1-' 



Figure 4 .  The longhead darter, Percina macrocephala. 

Source: Richard T. Bryant 
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6 .  activi ty 

7 .  habitat 

8 .  substrate 

A st andard observat ion procedure was set up for 

snorkeling at each of the 20 sites . A Secchi disk reading 

was t aken to measure underwater visibili ty . The me asurement 

was obta ined by placing the disk 1 foot o f f  the bottom ( on 

a stand ) , perpendi cular to the current , and then dri fting 

downstream unt il the· disk ' s pattern was barely vi s ible . The 

distance ( recorded in feet ) to the disk repre sented the 

Sec chi disk reading , and it s value re flected the range of 

underwater vis ibility . A reading o f  le s s  than 5 feet 

limited the range of observat ion , and readings above 1 2  

f e e t  resulted in excellent viewing condit ions . 

The Secchi disk reading ( Table 2 )  and the pool area 

( Table 3) o f  each site were used to de termine the number of 

transe ct s per pool. A transect was the single upst ream or 

downstream observat ional pass between the rif fle and the 

pool area . For example , with a Se cchi disk numbe r of 1 0  a 

f i sh could be re cognized at 5 feet . The re fore , the 

observat ion area of one transect line included f ive feet on 

e i ther s ide of this line . A total of f ive transects would 

be required with a Secchi disk reading of 1 0  and a pool 

area width of so feet . 

The extens ion of the t ransect into the pool area was 

determined by the substrate and the s ight ing of the study 
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Table 2. Secchi disk readings. Readings were recorded 

in feet for each site during the 6 surveys 

in Little River, Blount County, Tennessee. 

Survey 1 2 3 4 5 6 Mean 

Site 
1 12.0 12.0 12.0 12.0 14.0 12.0 12.3 
2 11.0 11.0 13.0 14.0 15.0 20.0 14.0 
3 11.0 10.0 12.0 8.0 15.0 14.0 11.7 
4 11.0 9.0 7.0 12.0 18.0 9.0 11.0 
5 9.0 9.0 8.0 10.0 18.0 12.0 11.0 
6 10.0 11.5 8.0 7.5 12.0 9.0 9.7 
7 11.0 12.8 7.5 7.0 11.0 7.5 9.5 
8 11.0 12.0 8.0 9.0 13.0 7.5 10.1 
9 8.0 12.0 7.8 9.0 12.0 7.5 9.4 

10 9.0 9.0 7.5 7.5 12.0 7.5 8.8 
11 6.0 7.5 10.0 7.5 10.5 7.5 8.2 
12 8.0 8.8 8.3 9.0 11.0 9.0 9.0 
13 5.0 9.0 9.0 7.5 10.0 10.0 8.4 
14 7.0 10.0 7.0 6.0 9.0 10.0 8.2 
15 6.0 6.8 6.5 6.0 7.5 10.0 7.1 
16 6.0 7.5 6.0 6.0 7.5 10.0 7.2 
17 4.0 4.8 3.8 2.5 4.0 6.0 4.2 
18 4.0 5.5 4.5 2.5 4.0 3.0 3.9 
19 3.0 3.0 3.0 2.5 4.0 7.0 3.8 
20 3.0 3.0 3.0 2.5 4.0 3.0 3.1 



Table 3. Area of individual sites in Little River, 
Blount County, Tennessee. Data include 
the areas, in square feet, for upper and 
lower pools, single pools, and the total 
area. 

Site 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
13 
14 
15 
1 6  
1 6  
17 
17 
17 
18 
19  
20 

Upper 
pool 

4 24 8  

2726 
3570 

3360 

6000 

4 356 
1140 

29 25 

24 00 

Lower 
pool 

5130 

3864 
2520 

9 60 

29 61 

1 9 68 
3658 
2655 
200 

284 8 
300 

1 860 

Single 
pool 
29 12 

29 80 
54 70 
1 827 

29 00 

3200 
1600 

3105 
3120 

4 01 2  

1 9 9 1  

Total 
area 

291 2  
9 378 
2980 
54 7 0  
1827 
659 0 
609 0 
2900 
4 320 
3200 
1 600 
8961 
3105 
31 20 
6324 

74 53 

627 3 
4 01 2  
4 260 
1 9 91 

1 5  
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specie s . The pool area , above and below the ri f f l e , i s  

de f ined as the tail and head of adj oining upst ream and 

downstream pools ( Ensign et al . ,  199 3 ) . The t ransect ended 

when the substrate cont ained round , flat rocks embedded in 

s i l t , and a pool depth of 3 to 4 feet . Darters were usua l ly 

observed wi thin 100 feet above and below the r i f f l e . The 

enti re pool area was not surveyed to observe a few 

addi tiona l f ish . 

Heavy rains , potenti a l ly affecting viewing condi t i ons 

in the rive r ,  could be determined by tel ephoning the TVA 

Lake Informat ion l ine in Knoxvi l l e  (63 2-2264 ). Dai ly flow 

rates ( cubic feet per second ) were given for the river 

( Tabl e 1) . An increase in the rate indicated ra in with a 

de creas e  in vis ibility due to s i ltat ion . After two days , 

the settl ing o f  the s i l t  typical ly allowed the surveys to 

be completed . 

MATERIALS 

The equipment used included the fol lowing : the Secchi 

disk , a wet sui t , the wri t ing cuf f ,  and a mask and snorkel .  

The University of Tennes see Zoology Department donated the 

Secchi disk and the wet suit . The writ ing cuf f  was bui l t  by 

the U . T .  Biology Services Fac il ity . The author provided the 

rema inder of equipment . 

Data was recorded on a writ ing cuff made of wh ite 
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polyvinylchloride ( PVC ) pipe. The dimens ions o f  the PVC 

pipe were 6 inche s in l engt h and 4 inche s in diameter . The 

pipe was cut forming two equal halves ( s l eeve s ) .  Slots were 

cut in the four corners of the pipe where two ve lcro straps 

formed wri st bands. Small hol es were placed in two corners , 

and two penc i l s  were fastened with wire and t ape. Whi le 

snorkel ing , dat a were recorded on the wri t ing cuf f  at f ive 

or s ix s ites and then permanent ly trans ferred into a f i eld 

notebook . The data were washed o f f  the PVC pipe with a 

sponge and cleanser . 

A coat hanger was arranged into a L- shaped st and to 

support the Secchi disk 1 foot above the river bott om. The 

top of the hanger was used to secure the disk , and the 

angled bottom port ion of the hanger was support ed with a 

l arge rock . 
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CHAPTER 3 

STUDY AREA AND SURVEY SITES 

STUDY AREA 

Little River extends 5 8  miles , northwestwardly , 

through the Blue Ridge and Ridge and Val l ey physiographi c 

provinces .  The headwaters are near Clingman ' s  Dome 

( elevat ion 5 , 6 0 0  feet ) in Sevier County , Tenne ssee ( Table 

4 ) . The mouth ( e levat ion 810 feet ) empties into the 

Tennessee River ( presently F t . Loudon Rese rvo i r )  in Knox 

County , Tennessee . The watershed is 3 7 9  square mi les ( C .  

Rogers , TVA River System Operations , pers . comm . ) .  The 2 0  

sites , all  located in Blount County ,  Tennessee , we re chosen 

with a priority for easy access and equal spacing along the 

river . The study area started at the Great Smoky Mountains 

Nat ional Park Boundary ( GSMNPB ) on Tennessee Highway ( TN 

Hwy . ) 73 , River Mile ( RM)  3 5  ( Table 4 ) . The mos t  downst ream 

site was located at the TN Hwy . 3 3  bridge , RM 8 . 3 .  

The s i tes were selected from s ix 1 9 5 3  topographic 

quadrangle maps ( 7 . 5  minute series ,  U . S .  Geological 

Survey ) . The six maps (Fullerton , 1 9 74 ) included the 

fol lowing : Thunderhead Mountain,  1 5 7  SW ; Wear Cove , 1 5 7  NW; 

Kinzel Springs , 14 8 NE ; Wildwood , 14 7 SE ; Maryvi l l e , 14 7 

SE ; and Knoxville , 14 7 NW. 
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Table 4 .  River mile and elevation data for the 2 0  survey 

sites on Litt le River , Blount County ,  Tennes s ee . 
Site dat a include the river mile, the dis tance 
between sites ( in river miles ) ,  and t he 

Site 

head-
waters 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
1 6  
17 
18 
19 
2 0  

mouth 

( approximate )  elevation in feet. 

River mile Dis t ance 

5 8 . 0  
3 5 . 0  
34 . 4  
31 . 0  
2 9.0 
2 6 . 5  
2 4 .4 
2 3 . 9  
2 3.8 
2 3 . 5  
2 1 . 8  
2 1 . 8  
2 0 . 8  
2 0.7 
2 0 . 3  
19 . 7  
19 . 6  
17 . 3  
14 . 5  
14 . 2  
8 . 3  
0 . 0  

between s i t es 

0 . 6  
3 . 4  
2 . 0  
2 . 5  
2 . 1 
0 . 5  
0 . 1  
0 . 3  
1 . 7  
0 . 0  
1 . 0 
0 . 1  
0 . 4 
0 . 6  
0 . 1  
2 . 3  
2 . 8  
0 .  3. 
5 . 9  

From 
to 

1-2 
2 - 3  
3-4 
4 -5 
5-6 
6-7 
7 - 8  
8-9 

9-10 
10-11 
11-12 
12-13 
13-14 
14 -15 
15-16 
1 6-17 
17 -18 
1 8 - 19 
1 9- 2 0  

Elevation 
( feet ) 

5 6 0 0  
115 0  
115 0 
10 2 5  
1011 
9 6 9  
92 8 
9 2 7  
9 2 7  
9 2 5  
902 
9 02 
8 8 7  
8 8 6  
8 8 5  
8 7 5  
8 74 
8 5 0 
8 3 0  
8 2 9  
8 2 0  
810 
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SURVEY S I TES 

The gene ral area of a s ite consi sted of an uppe r 

pool, a r i f f l e, and a lowe r pool . De scriptions o f  the 

i ndividual s ite s inc l uded the number o f  poo l s, substrate 

compos ition, and other de scriptive feature s . The i ndiv i dua l 

s ite a rea, in square feet, for the upper and lowe r pool o r  

the s ingle pool, and the tota l area, i s  shown i n  Table 3 .  

The re were nine s ite s that had an uppe r and l owe r poo l ,  one 

s ite conta ined four poo l s, and the rema ining 1 0  s ites 

contained a s ingle pool . I ndividual s ite diagrams a re shown 

i n  Appendix B, the i ndividua l s ite photographs are provided 

in Appendix C, and the Rive r  Mile (RM ) for each s ite i s  

li sted i n  Table 4 .  Re fere nce s to the l e ft and right s ide o f  

the r iver were determined by fac ing upstream . 

S ite 1 ,  l ocated at the GSMNPB, con s i sted o f  a s ingl e 

pool between two r i f f l e s, with a substrate o f  small to 

medium boulde rs and additional rocks . A run (chute ) 

originated from the l e ft s ide o f  the uppe r  ri f f l e  to 

hal fway into the pool . The l owe r r i f f l e  was bui lt up with 

rocks, apparent ly set the re by people i n  orde r to form the 

pool . 

S ite 2 wa s acce s s ib l e  f rom the Mounta ine e r  Campground 

with the stipul ation that a noti f i cati on of pre sence i s  

give n . The survey area consi sted o f  a diagonal r i f fle w ith 

uppe r and lowe r poo l s .  The substrate o f  the poo l s  i nc luded 
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s i l t , large boulders , and various s ize rocks . A deep run on 

the l e f t  side of the ri f fl e  extended through the lower pool 

area , which gradually exceeded 10 feet in dept h .  

S i t e  3 was acce s s ible by walking through ( pe rmi ss ion 

require d )  the Strawberry Patch Inn property to the river . 

The uppe r pool was sha l l ow and was not inc luded in the 

survey . The lower pool gradual ly extended to a depth of 1 8  

feet and had a run on the right s ide . Several large 

boulders and a trans it ion zone of cobble were in t he pool . 

Beds of water wil low ( Jus t icia ) were located on the l e f t  

s ide . 

S i t e  4 was located at the Kinz el Springs Bridge and 

the acce ss point , a concrete plat form ,  i s  part o f  the Fair 

residence . The site area included a l arge pool extending 

from the bridge downst ream t o  the water willow beds on the 

right s ide , j ust above the ri f f le . Bedrock dominated t he 

subst rate under and downstream from the bridge. 

S i t e  5 was at a roads ide picnic area and se lected to 

f i l l  in a gap between s i t e s  4 and 6. Thi s area of Lit t l e  

River is surrounded by st eep , inacce s s ible banks and has 

few park ing areas . Due to the constant use by swimmers 

during the summer ,  upper pool sight ings in surveys 5 and 6 

were not included in the survey data (Appendix D )  . The 

lower pool had a run through most of the area . The 

subst rate consisted of numerous small to medium boulders 

and vari ous s ize rocks . 
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S i te 6 was the second downst ream r i f f le/pool area 

below the swimming hole where Manning Road enters u.s. 

3 2 1 /TN Hwy . 7 3 . No study species were observed in the pools  

at the f irst ri f fle . The upper pool substrate contained one 

l arge boulde r ,  bedrock , and s i l t . The lower pool had a run 

on the right side , which flowed through the site area , and 

water wil low beds on the left side. A trans it ion zone , with 

cobble , occurred below the r i f f l e . 

Site 7 was located behind the Post Off ice in Wal land , 

Tennessee . The upper pool cons is ted o f  water wil low beds 

and cobble on the left , bedrock in the upper middl e and 

right side ,  and l arge rocks covered with riverweed 

( Podostemum) throughout the pool . The lower pool had runs , 

with sma l l  boulders and other rocks , on the far left  and 

right s ides . Water wi l low beds were located in the middle 

and a trans it ion zone was below the ri f f l e . 

S i t e  8 ,  a single pool , was l ocated downstream from the 

lower pool of site 7 .  The s i te area was under the center 

sect ion of the old Wal l and Bridge . The bot tom cons isted of 

numerous cobbl es , various other rocks , and s i l t . 

S i te 9 was below the new Wal l and Bridge and had a long 

r i f f l e  with small to large boulders and a de f inite 

gradient . The narrow upper pool s i te was on the right side 

and was separated from the main pool by a sma l l  i s l and with 

water wi llow beds . The substrate contained various s i z e  

rocks . The lower pool was i n  excess of 1 2  feet deep , and 



the survey concentrated on the area with large boulde rs . 

Site 10 , a single narrow pool , was at the second 

r i f f l e /pool area located below Peery ' s Mill dam . The pool 

area extended from the mouth to the small ri f f l e  at t he 

upper end . It is  surrounded by water wi llow beds on both 

s ides and a stone wal l  on the right side . The substrate 

cons isted mainly of s i l t  and a few rocks , with gravel in 

and j ust below the riffle . 

2 3  

Site 11 , a s ingle pool , was 100  feet be low site 1 0  and 

inc luded the left  hal f of t he river . The l e f t  s ide had 

water wi l low beds , the upper end contained two small 

boulde rs , and the lower end had one l arge boulder . The 

substrate was mainly s i l t  and various size  rocks . 

S i te 12 i s  located behind a private re s idence . The 

upper pool had water wi l l ow beds on the left  s ide , and the 

subst rate consi sted of bedrock and cobble .  The lower pool 

had a run , f l owing over bedrock on the right s ide . Water 

wil low beds and a trans ition zone of cobble were on t he 

left  s ide . 

S i te 1 3  i s  0 . 7  mi les east of the Coulter Bridge ( s ite 

14 ) on the Old Wal land Highway . A maj or landmark was a 

concrete water gauge tower between the road and the left  

bank . It was pos i t i oned at the lower end of thi s s ingle 

pool . The area was be low a r i f fle and covered t he left side 

of the river . The substrate was mostly bedrock wi th varied 

depress ions . 
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S i t e  14  i s  located at the Coulter Bridge and cons isted 

of a s ingle pool below the ri f f l e . The pool area extended 

f rom the lower end of the ri f f l e  to the water wil low beds 

on the right side . Most of the substrate on the right side 

was bedrock , and silt  covered the left side . The pool 

cont inued under the bridge , exceeding 10 feet in depth . 

S i t e  1 5  was above Ellej oy Creek and the recent ly 

completed bridge . The upper pool subst rate consisted mainly 

of s i l t , wi th some rock . Water wil low beds were on the left  

s ide of the upper and lower pool s .  The lower pool had a run 

on the right side with a bedrock substrate . The subst rate 

in the middle of the lower pool was mixed with s i l t , cobble 

( trans i t ion zone ) , and various s i z e  rocks . 

S i te 1 6  was acces sible by walking or snorke l i ng 

downstream towards Elle j oy Creek , which i s  heavily sil ted . 

The upper pool had a 3 7 - foot - long submerged tree in the 

middle of the river , 1 0 0  feet above the r i f f le. The 

substrate consisted of s i l t  and rock . The f i rs t  area of the 

lower pool contained cobble ( trans it ion zone) below the 

left  side of the ri f f l e , which was next to the mouth of 

E l le j oy Creek . The second area ' s subst rate cons isted of 

silt and rocks , and the lower end had small to large 

boulders . The area between the two lower pool areas was 

heavi ly s i lted , and no study spec ies were seen. 

S i t e  1 7  i s  located at the U . S .  4 1 1  bridge and 

compri sed four pool areas . The upper pool i s  located under 



2 5  

the right hal f  o f  the bridge . The subst rate contained sma l l  

boulders , various s i z e  rocks , and silt . The f irst lower 

pool was bel ow a large section o f  concrete pipe in the 

rif f l e . The substrate cons isted of di f ferent s i ze rocks and 

sma l l  boulders . The second lower pool , added during the 

third survey , was a pool area below the pipe and on the 

right s ide . Snorkel ing e f forts in the swi ft  current below 

the pipe were directed to this pool area . The substrate 

cons isted of sil t , small boulders , and small areas with 

cobble . The third lower pool was downstream on the left 

s ide of the river near a sect ion of wire fence and large 

boulders . The substrate inc luded boulders and bedrock . 

S ite 1 8 , behind a private res idence and 0 . 3  RM above 

the Wildwood Bridge , was selected in order to survey the 

area between sites 1 7  and 1 9 . The single pool area 

cons isted of the right hal f  of the river above the ri f f le , 

and the substrate cons isted of bedrock . The lower right 

area had water wil low beds . 

Site 19, next to a private re sidence ,  was located a t  

the Wi ldwood Bridge . Parking was permitted near the brick 

ut i l ity bui l ding . The upper pool was under the bridge . It 

had a substrate of small to large boulders and s i l t . The 

lowe r pool ( above the ri f f l e )  was on the right side next to 

the water wi l low beds . It  had a substrate of s i l t , cobble , 

and a few small boulders . There was a new subdivis ion 

nearby , and with any appreciable rainfal l ,  heavy si ltat ion 
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reduced water cl arity to unworkable leve l s . 

Site 20 was located above the TN Hwy . 33 bridge . The 

s ingle pool area was across the river from the access area 

near Mart in Mill Pike . Water willow beds were on the right 

si de , and the substrate cons i s ted of s i l t , cobbl e ,  and 

various s ize boulders . Vi sibil ity wa s constantly poo r ,  

making observat ions di ff icult . 
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CHAPTER 4 

RESULTS 

During the reconnai s sance a total o f  1 0 9  sight ings was 

recorded ( Appendix E) . The s ight ings were all of adults and 

repre sented 83 tangerine darte rs , 2 1  blot chside logperch , 

and 5 longhead darters . The 1 2 0  observat ions for the 6 

surveys resul t ed in a total of 8 1 6  sight ings of the Perc ina 

spec ies . The total inc luded 7 0 9  adult s  ( Table 5 )  and 1 0 7  

young - o f - the - year (Y . O . Y . ) f i sh ( Tabl e 6 ) . The total of 

adults is repre sented by 5 7 1  £ .  aurant iaca , 1 0 3  £ .  burtoni , 

and 3 5  £ .  macroc ephala . The total of Y.O . Y .  i s  repres ented 

by 67 £ .  aurant iaca , 3 4  £ .  burtoni , and 6 £ .  macrocephala . 

Individual site observations of adul t s  of the three spe cies 

during each survey are pre sented in Table 7; Y . O . Y . are 

recorded in Table 8 .  

ADULTS 

A summary of the individual surveys showed an overa l l  

decrease in the number of adult s ight ings ( Figure 5 )  . The 

number o f  a l l  adult fish sight ed per survey ranged from 1 6 1  

in survey 1 t o  94 in survey 6 ( Table 5 ) . This decrease i s  

e specially noted for two o f  the three spec ies . For £ .  

aurant iaca there were 1 3 2  adults in survey 1 and only 7 6  



Table 5. Total adult sightings for individual surveys . Data 
include the number of individual and all adult 
fish observed for each survey for 2 0  sites in 
Little River, Blount County, Tennessee. Data were 
compiled from Table 7.  Pa-�. aurantiaca, Pb=�. 
burtoni, and Pm=�. macrocephala . 

Survey 

1 
2 
3 
4 
5 
6 

Total 

Individual adult fish 
observed for 2 0  sites 

Pa Pb Pm 
13 2 24 5 
107 22 6 
97 15 6 
7 8  18 7 
8 1  12 5 
7 6  12 6 

571 103 35 

All adult fish 
observed 

for 2 0  sites 
161 
135 
118 
103 
98 
94 

7 09 

2 8  



Table 6. Tot a l  Y.O.Y. sightings for individual surveys. Data 

Survey 

1 
2 
3 
4 
5 
6 

Tota l  

include the number o f  individual and a l l  Y.O.Y. 
(young-of-the-year) fish observed for each survey 

for 20 sites in Litte River, B l ount County, 
Tenne ssee . Data were compiled from Table 8. Pa-�. 
aurantiaca , Pb=l· burtoni, and Pm=�. macrocepha la. 

I ndividual Y.O.Y. fish All Y.O. Y. fish 
observed for 20 site s  observed 

Pa Pb Prn for 20 sites 
0 0 0 0 
1 2 3 6 
4 1 3 8 

20 10 0 30 
31 13 0 44 
11 8 0 19 

67 34 6 107 

2 9  



Table 7 .  Sightings of three adult Percina species. Data inc l ude observat ions from 
the 2 0  sites during the 6 surveys in Lit t l e  River , Blount County ,  
Tennessee. Pa=�. aurantiaca, Pb=�. burtoni, and Pm=�. macrocephala. 

Survey 1 
Individual fish Pa Pb Pm 

Site 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  

6 0 0 
5 0 0 

1 1  9 0 
8 0 0 
4 0 0 

1 0  2 0 
8 2 0 

1 2  3 0 
2 5 0 
0 1 2 
6 0 2 

1 7  2 0 
1 4  0 0 
8 0 0 
1 0 1 

1 2  0 0 
2 0 0 
4 0 0 
2 0 0 
0 0 0 

2 
Pa Pb Pm 

1 0 0 
2 0 0 
7 3 0 
2 0 0 
2 0 0 
9 5 0 
5 4 0 
7 2 0 
3 5 0 
0 1 1 
2 0 2 

2 0  2 0 
1 5  0 0 
1 0  0 0 
1 0 2 
8 0 0 
7 0 0 
5 0 0 
1 0 1 
0 0 0 

3 
Pa Pb Pm 

1 0 0 
2 0 0 
7 4 0 
4 0 0 
2 0 0 
5 1 0 
6 2 0 
6 2 0 
0 1 0 
0 0 2 
7 0 2 

1 3  2 0 
5 1 0 

1 4  0 0 
2 1 1 
6 0 0 

1 0  1 0 
4 0 0 
3 0 1 
0 0 0 

4 
Pa Pb Pm 

1 0 0 
4 0 0 
3 4 0 
2 0 0 
3 0 0 
9 3 0 
8 4 0 
5 3 0 
3 0 0 
0 1 0 
2 0 0 

1 5  2 3 
1 1  0 0 
8 0 0 
3 1 2 
1 0 2 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

5 
Pa Pb Pm 

0 0 0 
1 0 0 
7 1 0 
3 0 0 
4 0 0 
7 4 0 
5 4 0 
3 1 0 
3 0 0 
0 1 1 
6 1 0 
5 0 0 
8 0 0 
9 0 0 
6 0 2 
5 0 2 
4 0 0 
2 0 0 
3 0 0 
0 0 0 

6 
Pa Pb Pm 

0 0 0 
5 0 0 
1 5 0 
3 0 0 
2 0 0 
6 0 0 
6 2 0 
4 0 0 
3 0 0 
0 1 0 
2 1 0 
4 0 0 

1 4  0 0 
1 0  0 0 
0 0 1 
4 2 4 
7 1 0 
3 0 0 
2 0 1 
0 0 0 

w 
0 



Table 8. Sightings of three young-of-the- year Percina s pecies. Dat a include 
observations from the 2 0  sites during the 6 surveys in Lit tle River , 
Blount County, Tennessee. Pa=g. aurantiaca, Pb=f. burtoni, and P m=�. 
macrocephala. 

Survey 1 
Individual fis h Pa Pb Pm 

Sit e 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0  

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

2 
P a  Pb Pm 

0 0 0 
1 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 2 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 2 0 
0 0 0 
0 0 0 
0 0 1 
0 0 0 

3 
Pa Pb Pm 

0 0 0 
1 0 0 
0 0 0 
1 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
1 0 0 
0 0 0 
0 0 0 
0 0 1 
1 1 1 
0 0 0 
0 0 0 
0 0 1 
0 0 0 

4 
Pa Pb Pm 

0 0 0 
0 0 0 
1 1 0 
0 2 0 
0 0 0 
1 0 0 
5 3 0 
3 1 0 
1 0 0 
0 0 0 
0 1 0 
2 1 0 
3 1 0 
2 0 0 
1 0 0 
0 0 0 
0 0 0 
1 0 0 
0 0 0 
0 0 0 

5 
Pa P b  Pm 

0 0 0 
1 0 0 
0 5 0 
0 0 0 
1 0 0 
1 2 0 
4 1 0 
2 1 0 
2 1 0 
0 1 0 
0 0 0 
2 1 0 
4 1 0 
5 0 0 
3 0 0 
3 0 0 
0 0 0 
1 0 0 
2 0 0 
0 0 0 

6 
Pa Pb Pm 

0 0 0 
0 0 0 
0 2 0 
0 1 0 
1 1 0 
0 1 0 
0 2 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
4 0 0 
2 0 0 
0 1 0 
1 0 0 
2 0 0 
1 0 0 
0 0 0 
0 0 0 

w 
..... 
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adul t s  seen i n  survey 6 .  For £ .  burtoni there was a s imi l ar 

dec l ine with 2 4  adults in survey 1 and 1 2  adul t s  in survey 

6 .  Perc ina macrocephala had the fewest adul ts recorde d ,  but 

numbers were cons istent throughout the study with f ive to 

seven adul t s  per survey . 

A summary of the individual sites for a l l  6 surveys 

indicated that adults of the three species were not 

observed at a l l  sites ( Figure 6 )  . None of the t hree species 

was seen at site 2 0  during any of the 6 surveys ( Table 9 )  . 

Abundance was greatest at s ite 1 2  wi th 8 5  adul t s ; at site 

1 3 ,  0 . 1  river miles downstream ( Table 4 ) , 68  adults  were 

observed . Addit ional sites with large numbers of adult s  ( in 

parentheses )  were 3 ( 6 2 ) , 6 ( 6 1 ) , and 1 4 ( 5 9 ) . Of the 7 0 9  

adul t s  s ighted , 2 12 were a t  sites 1 2 - 14 located i n  a 0 . 5  

river mile area , RM 2 0 . 8-2 0 . 3  ( Table 4 ) . 

Of adults of the three spec ies , £ .  aurant i aca was the 

most abundant , and they were observed at a l l  s ites except 

1 0  and 2 0  ( Tabl e  9 ) . Sites with the l argest concentration 

were 22 ( 74 ) , 1 3 ( 6 7 ) , and 1 4 ( 5 9) ,  and covered RM 20 . 8-20.3 

( Table 4 ) . 

Percina burtoni was found at sites 3 ,  6-1 3 , and 1 5 - 1 7 

( Tabl e 9 ) . S i tes with the largest concentration were 3 ( 2 6 ) , 

7 ( 1 8 ) , 6 ( 1 5 ) , 8 ( 1 1 ) , and 9 ( 1 1 ) , and covered RM 3 1 . 0-2 3 . 5  

( Table 4 ) . 

Perc ina macrocephala , the least abundant spec ies , was 

found at sites 1 0 - 1 2 , 1 5 , 1 6 , and 1 9  ( Table 9 ) . This area 
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Table 9 .  Total adult sightings for individual sites. Data 
include the number of individual and all adult 
fish observed for each site in the 6 surveys in 
Little River, Blount County, Tennessee. Data were 
compiled from Table 7.  Pa=�. aurantiaca, Pb=�. 
burtoni, and Pm=�. macrocephala. 

Site 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
13 
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  

Total 

Individual adult fish 
observed for 6 surveys 

Pa Pb Pm 
9 0 0 

1 9  
36  
2 2  
1 7  
4 6  
38 
37 
1 4  
0 

2 5  
7 4  
67 
5 9  
13 
36  
30 
18  
1 1  
0 

5 7 1  

0 
2 6  
0 
0 

1 5  
1 8  
1 1  
1 1  
5 
2 
8 
1 
0 
2 
2 
2 
0 
0 
0 

1 03 

0 
0 
0 
0 
0 
0 
0 
0 
6 
6 
3 
0 
0 
9 
8 
0 
0 
3 
0 

35 

All adult fish 
observed 

for 6 surveys 
9 

1 9  
62  
2 2  
1 7  
6 1  
5 6  
4 8  
2 5  
1 1  
33 
85  
68 
5 9  
2 4  
4 6  
32 
1 8  
1 4  
0 

7 0 9  

35 
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inc luded RM 2 1 . 8-14 . 2  ( Table 4 ) . The number o f  f ish sight ed 

ranged f rom nine at s i t e  1 5  to three at s i tes 1 2  and 1 9 . 

YOUNG-OF-THE-YEAR 

Young-of - t he-year ( Y . O . Y . ) o f  the three Percina 

species were observed only during surveys 2 - 6  ( Figure 7 )  . 

The l argest concentrat i on was recorded during survey 5 ,  

occurring in Sept ember ( Table 1 ) , with 4 4  fish ( Table 6 ) , 

followed by 3 0  f ish in survey 4 ,  in August . 

Individually ,  £ .  aurant iaca was the most numerous 

during the surveys , wit h  3 1  seen in survey 5 and 2 0  during 

survey 4 ( Table 6 ) . For £ .  burtoni resul t s  we re similar , 

with 1 3  seen in survey 5 and 1 0  in survey 4 .  Percina 

macrocephala had the fewe st Y . O . Y . , with s ix f i sh seen , 

three each in surveys 2 and 3 .  Both surveys oc curred in 

July ( Table 1 ) . 

A summary of the individual s ites revealed that zero 

Y.O.Y . we re observed at s i t e s  1 and 2 0  ( Figure 8 ) . Sites 

with the highe s t  concent rat ion were 7 ( 1 5 ) , 1 3 ( 1 3 ) , 3 ( 9 ) , 

and 1 6 ( 9 ) ( Table 10) . Pe rc ina aurant iaca was the most 

nume rous , and was observed at all s i t e s  except 1 ,  1 0 , 1 1 , 

and 2 0 . S ites with the highe st concent rat ion of £ .  

aurantiaca were 13(11 ) ,  7 ( 9 ) , and 14 ( 9} .  Perc ina burtoni 

Y . O . Y .  were observed at s i tes 3 - 1 3 ,  1 5 , and 1 6 ,  and the 

highe st numbers were recorded at sites 3 ( 8 )  and 7 ( 6 } .  
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Table 10 . Total Y . O . Y . sightings for individual sites . Data 
include the number of individual and all  Y . O . Y .  
(young-of-the-year) fish observed for each site 
in the 6 surveys in Little River , Blount County, 
Tennessee . Data were compiled from Table 8 .  Pa= f. 
aurantiaca , Pb=f. burtoni , and Pm=f. macrocephala . 

Site 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0  

Total 

Individual Y . O . Y .  fish 
observed for 6 surveys 

Pa Pb Pm 
0 0 0 
3 0 0 
1 
1 
2 
2 
9 
5 
3 
0 
0 
5 

11 
9 
4 
5 
2 
3 
2 
0 

67 

8 
3 
1 
3 
6 
2 
1 
1 
1 
2 
2 
0 
1 
3 
0 
0 
0 
0 

3 4  

0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
1 
1 
0 
0 
2 
0 

6 

Al l Y . O . Y .  fish 
observed 

for 6 surveys 
0 
3 
9 
4 
3 
5 

15 
7 
4 
1 
3 
7 

13 
9 
6 
9 
2 
3 
4 
0 

107 

3 9  
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Perc ina . macrocephala occurred at the fewest sites ; two 

spec imens were seen at sites 1 1  and 1 9 , while sites  1 5  and 

1 6  had one f i sh each . 

ADULTS AND Y . O . Y .  

Sight ing result s  of adult and Y . O . Y .  fish at 

individual sites can be compared in Figure s 6 and 8 .  For £ .  

aurant iaca both groups were recorded at s i tes 2 - 9  and 1 2 -

1 9 . For £ .  burtoni both age classes occurred at s i tes 3 ,  6 -

1 3 , and 1 5 - 1 6 . Perc ina macrocephala adults  and Y . O . Y .  were 

seen at sites 1 1 , 15 , 1 6 , and 1 9 . 

DENS ITY 

The dens ity of specimens ( adul ts and Y . O . Y . ) per unit 

area i s  shown in Table 1 1 . Variat ion was not iced for each 

darter and site square area . The tangerine darter had the 

highest dens ity . Highe s t  numbers o f  f i sh per unit area 

( 1 0 0 0  square feet ) and s i tes  ( in parentheses ) we re 2 - 5 ( 13 )  

and 1 - 4 ( 3 ,  5 - 8 , 1 1 ,  12 , 1 4 , 1 6 , and 1 8 ) . The highe st 

dens ity for the blotchs ide logperch occurred at s i te 3 with 

1 - 3 f i sh/area and sites 7 - 9  had 1 f ish/area but not in a l l  

surveys . The longhead darter had the lowest dens ity w i t h  1 -

2 f i sh at site 1 1  during three surveys . The remaining f ive 

s ites had a density of 0 . 1 - 0 . 6 /area . 



Table 1 1 . Density per unit area of three Percina species in Little River, Blount County, 
Tennessee . Data include the site number, the site area in square feet, s urveys 
1 - 6 ,  and the individua l fish densities ( specimens per 1 0 0 0  square feet) for 
adults and young-of-the -year, for each site during the 6 surveys. 

Percina aura ntiaca Percina burtoni Percina macrocephala 
Site Site Survey S urvey S urvey 

area 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 
1 2 9 1 2  2 . 1  0 . 3  0 . 3  0 . 3  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
2 9 3 7 8  0 . 5  0 . 3  0 . 3  0 . 4  0 . 2  0 . 5  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
3 2 9 80 3 . 7  2 . 4  2 . 4  1 . 3  2 . 4  0 . 3  3 . 0  1 . 0  1 . 3  1 . 7  2 . 0  2 . 3  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
4 5 4 7 0  1 . 5  0 . 4  0 . 9  0 . 4  0 . 6  0 . 6  0 . 0  0 . 0  0 . 0  0 . 4  0 . 0  0 . 2  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
5 1 82 7  2 . 2  1 . 1  1 . 1  1 . 6  2 . 7  1 . 6  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 5  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
6 6 5 9 0  1 . 5  1 . 4  0 . 8  1 . 5  1 . 2  0 . 9  0 . 3  0 . 8  0 . 2  0 . 5  0 . 9  0 . 2  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
7 6 0 9 0  1 . 3  0 . 8  1 . 0  2 . 1  1 . 5  1 . 0  0 . 3  0 . 7  0 . 3  1 . 1  0 . 8  0 . 7  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
8 2 90 0  4 . 1  2 . 4  2 . 1  2 . 8  1 . 7  1 . 4  1 . 0  0 . 7  0 . 7  1 . 4  0 . 7  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
9 4 3 2 0  0 . 5  0 . 7  0 . 0  0 . 9  1 . 1  0 . 7  1 . 2  1 . 2  0 . 2  0 . 0  0 . 2  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  

1 0  3 2 0 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 3  0 . 3  0 . 0  0 . 3  0 . 6  0 . 3  0 . 6  0 . 3  0 . 6  0 . 0  0 . 3  0 . 0  
1 1  1 6 0 0  3 . 8  1 . 3  4 . 4  1 . 3  3 . 8  1 . 3  0 . 0  0 . 0  0 . 0  0 . 6  0 . 6  0 . 6 1 . 3  2 . 5  1 . 3  0 . 0  0 . 0  0 . 0  
1 2  89 6 1  1 . 9  2 . 2  1 . 6  1 . 9  0 . 8  0 . 5  0 . 2  0 . 2  0 . 2  0 . 3  0 . 1  0 . 0  0 . 0  0 . 0  0 . 0  0 . 3  0 . 0  0 . 0  
1 3  3 1 0 5  4 . 5  4 . 8  1 . 6  4 . 5  3 . 9  5 . 8  0 . 0  0 . 0  0 . 3  0 . 3  0 . 3  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
1 4  3 1 2 0  2 . 6  3 . 2  4 . 5 3 . 2  4 . 5  3 . 9  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
1 5  6 3 2 4  0 . 2  0 . 2  0 . 3  0 . 6  1 . 4  0 . 0  0 . 0  0 . 0  0 . 2  0 . 2  0 . 0  0 . 2  0 . 2  0 . 3  0 . 3  0 . 3  0 . 3  0 . 2  
1 6  7 4 53 1 . 6  1 . 1  0 . 9  0 . 1  1 . 1  0 . 7  0 . 0  0 . 3  0 . 1  0 . 0  0 . 0  0 . 3  0 . 0  0 . 0  0 . 1  0 . 3  0 . 3  0 . 5  
1 7  6 2 7 3  0 . 3  1 . 1  1 . 6  0 . 0  0 . 6  1 . 4  0 . 0  0 . 0  0 . 2  0 . 0  0 . 0  0 . 2  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
1 8  4 0 1 2  1 . 0  1 . 3  1 . 0  0 . 3  0 . 8  1 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
1 9  4 2 6 0 0 . 5  0 . 2  0 . 7  0 . 0  1 . 2  0 . 5  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 5  0 . 5  0 . 0  0 . 0  0 . 2  
2 0  1 9 9 1  0 . 0  o . o  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
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CHAPTER 5 

DISCUSSI ON 

POPULAT ION DECL INE 

Etnier and Starnes ( 1 9 9 1 ) noted that the three 

spec ies , Percina aurantiaca , £ .  burtoni , and £ .  

macrocephal a ,  occupied wide ranges in rivers in the eastern 

United State s . The three darters are found in the foll owing 

ma j or dra inage s : the tangerine darter in the upper 

Tennes see river ( Figure 9 ) ; the blotchs ide logperch in the 

Cumberl and and Tennessee rivers ( Figure 1 0 ) ;  and the 

longhead darter in the Ohio , Cumberland , and Tennessee 

rivers ( Figure 1 1 )  . A review of recent l iterature and 

personal contacts has generated a l i s t  of the most rec ent 

occurrence for each species , by state and river drainage , 

and is pre sented in Appendix F .  

Current ly , L i t t l e  Rive r , Bl ount County, Te nnesse e , is 

one of three rivers containing all three dart ers ( Appendix 

F ) . Cl inch Rive r ,  in Virgin ia , and two tributarie s ,  Copper 

Creek and Little River (£ . macrocephala was last collected 

in L i t t l e  River in 1 9 6 7 ) , also has the darters . Al l three 

f i sh exist in Virginia in North Fork Hol ston River . Pri or 

to 1 9 5 0 ,  the t hree darters we re probably found in the 

French Broad system in North Carol ina; £ .  macrocephala was 
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Figure 9 .  D i str ibution map o f  the tangerine darter . 

Source : Adapted from Lee , et al . ,  1 9 8 0 . 

Additional s ourc e s : Be ane , J .  N . C .  State Mus . Nat . H i st . 

rese arch c o l l e ction records of f i she s (pers . comm . ) ;  

Hughe s ,  M .  H .  1 9 94 . ;  and Univ . Tenn . research col l ection 

records o f  f i she s . 



Figure 1 0 . D i s t ribut ion map of the blotchs ide logperch . 

Source : Adapted from Lee , et al . ,  1 9 8 0 . 

4 4  

Addit ional s ources : Boschung , H .  T .  Univ . Ala . re search 

col lect ion records of f i shes (pers . comm . ) ;  and Univ . Tenn . 

research co l l ect ion records of f i shes . 



Figure 1 1 . D i s t ribut i on map of t he longhead dart e r . 

Source : Adapt e d  f rom Lee , e t  a l . ,  1 9 8 0 . 

Addit ional s ource s :  Shut e ,  P .  W .  TVA Regional Natural 

Heritage P rogram records of f i shes (pers . comm . ) . 

4 5  
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l ast col lec ted about 1 9 4 0 . The f i sh were possibly i n  the 

Pigeon and Lit t le Pigeon River sys tems in Tenne ssee (D . A .  

Etnie r ,  pers . comm . ) . 

Etnier ( 1 9 9 4 )  re flected on the decl ine of the 

populat ions and possible ext i rpat ion ( el iminat ion o f  a 

species f rom an individual rive r)  of two of these spec ies . 

Percina burtoni was ext irpated f rom 7 of 1 5  rivers with 

known historical populations , and f rom a l l  three Cumberl and 

River drai nage locales , where the last col lect ion was in 

the late 1 8 0 0 s . Four populat ions from four rivers in the 

Tennessee River drainage were l ikely ext i rpat ed . The rivers 

and the last col lect ion dates include the following : South 

Fork of the Hol ston River ( 1 94 7 ) , French Broad River 

( 1 9 34 ) , Nol i chucky Rive r ( 1 9 8 0 ) , and Lit t l e  Tennes s ee Rive r 

in Abrams Creek ( 1 9 5 7 ) and in the Tel l ico Reservoi r  area 

( 1 9 7 5 ,  Tennessee River Mile 6 . 8  col lected by Rick Eager ) . 

The rema ining populat ions are isolated by reservoi rs with 

addit ional exti rpat ions probable . The l ong - term out look for 

£ .  burtoni is not good . 

Etnier ( 1 9 94 )  added that about ha l f  of the 2 0  known 

populat ions o f  £ .  macrocephala appear to be ext irpated . The 

last collect ion date in the Cumberl and River drainage was 

1 8 9 1 , according to Page ( 1 9 7 8 ) . Other ext ant populat ions 

are vulnerabl e  to ext irpat ion because of their sma l l  s i z e 

or recent dec l ines in populat ions . 

Re cords represent ing 3 5  years of col l ect ing £ .  
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macrocephala in the Al legheny River system showed an 

overall decl ine in spe c imens t aken ( J .  R .  Stauf fer , 

Pennsylvania State Univ . re search col lect ion records o f  

fi shes , pers . comm . ) . The col lect ion e f fort , by several 

different groups , has probably varied ove r time . The t ime 

period , divided into year groups and the number of fish 

collected ( in parenthe ses ) , inc luded 1 9 5 8 - 1 9 6 6 ( 5 5 ) , 1 9 7 1 -

1 9 7 9 ( 2 5 ) , 1 9 8 5 - 1 9 8 9 ( 1 8 ) , and 1 9 91 - 1 9 9 3 ( 3 5 ) . The numbe r of 

longhead darters col lected in the future coul d indi cate a 

cyclic populat ion trend or a gradual dec l ine with pos s ible 

ext irpat ion due to envi ronment al pre ssure s ( Etnier , 1 9 9 4 ) . 

DI STRIBUTION ,  DECLINE ,  AND MORTALITY 

Perc ina aurant iaca wa s found throughout Little River 

( Figure s 6 and 8 ) . It was not seen at si te 2 0 , which 

cont ained boulders and bedrock in the middle of the river . 

S i ltat ion probably affects this specie s ;  this s i te had a 

mean Secchi disk reading of 3 . 1  feet ( Table 2 ) . 

Simbe ck ( 1 9 9 0 )  stated that the tange rine dart er was 

uncommon to rare in Li ttle River above the GSMNPB . He noted 

that three collect ions we re made between 1 9 8 0  and 1 9 8 8 ,  two 

at the GSMNPB and one ups t ream above the " Y " . 

The sight ings of adult t ange rine darters decl ined from 

1 3 2  in survey 1 to 76 in survey 6 (Table 5 and Figure 5 ) . 

Seve ral possib i l i t ies may have contr ibut ed to the dec l ine . 
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Spawning occurred from May to July ( Howe l l , 1 9 7 1 ) or mid 

May t o  mid - June ( Kuehne and Barbour , 1 9 8 3 )  and may account 

for the dart ers be ing more abundant in the shallower pool 

areas surveyed . As fall approache d ,  the f i sh pos s ibly 

retreated to deeper pool areas . 

Another f actor could be mortali ty; this dart er l ives 

up to 4+ years ( Howel l ,  1 9 71 ) . On two s eparate occas ions , a 

s ingl e  adult was observed be ing chased , in rapid pursuit , 

by a large smal lmouth bass . Water snake s were another 

pos sible form of predat ion for the thre e darters . 

The maj ori ty of stomach content s o f  the nort hern water 

snake (Nerodia sipedon ) were minnows , sculpins , and darters 

( P .  T .  Andreadi s ,  in Li t t . ,  Determinant s of food i ntake in 

the northern water snake , Nerodia sipedon , Ph . D .  Dissert . 

dra f t , Univ . Tenn . ) .  He stated that darters were e specially 

found in smaller water snakes . He not ed that t he snakes 

feed , by crawl ing on the bot tom two to three hours after 

sunse t , on f i sh resting on the substrate , espe c i a l ly in 

riffles . Af ter four summers of observat ions , he also noted 

that water snakes feed on fish in water willow beds , whi ch 

may cause predation on £ .  macrocephala , part icularly Y . O . Y .  

Percina burtoni was noted at sites 3 - 1 7 ,  except for 

si te 14 , ( Figures 6 and 8 )  but appeared l e s s  abundant in 

the l owe r part of the river . The mean disk readings for 

each s i t e  have been compared . Sites with a mean reading of 

9 . 0  feet or greater cont ained a higher numbe r of adult £ .  



burtoni than s i t e s  with less water clarity ( Figure 1 2 ) . 
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S i t e s  3 and 6 - 9  contained 7 9 %  of the adult £ .  burtoni 

s ighted during the surveys ( Tabl e 9 and Figure 6 ) . This 

area covered 7 . 5  river mi les , RM 3 1 . 0 - 2 3 . 5  ( Table 4 ) . The 

mean disk reading in this area ranged from 9 . 4  to 1 1 . 7  feet 

( Tabl e 2 ) . In the lower part of the rive r ,  sites 1 0 ,  1 1 ,  

13 , and 1 5 - 1 7  averaged one to five fish and had a mean 

reading be low 9 . 0  feet ( 4 . 2 - 8 . 8  ft . ) .  The except ion was at 

site 12 , RM 2 0 . 8 ,  whe re e ight f i sh were re corded with a 

mean re ading of 9 . 0  fee t . Low disk readings re sulted from 

increased si ltation whi ch may have covered the pre ferred 

feeding area of this f i sh and poss ibly caused a popul at ion 

reduct ion in the area . A drastic decrease of darte rs at the 

U . S .  4 1 1  bridge ( s ite 1 7 )  has been not iced . A minimal 

amount of sui t able feeding area ( cobble ) wa s noted during 

the re connais sance of s ite 1 7  and this dart er wa s not 

observed at that t ime ( Appendix E)  . 

Pe rcina macrocepha la was observed in the lowe r reaches 

of Li t t l e River from Peery ' s Mi l l  dam ( s ite 1 0 )  to the TN 

Hwy . 3 3  bridge ( s ite 2 0 )  ( Figure s 6 and 8 ) . Thi s l owe r 

area , RM 2 1 . 8 - 8 . 3  ( Table 4 ) , had a me an disk re ading of 

3 . 1 - 9 . 0  feet ( Table 2 ) . 

Upstream movement for the longhead darter has been 

re stricted by the pre sent Peery ' s Mi l l  dam , bu i l t  in 1 9 0 6  

( other dams a t  this site date back t o  the mid - 1 8 0 0 s )  ( L . 

Smi t h ,  B lount County Library , pers . comm . ) .  Two other dams 
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occur i n  the river; one i s  in Townsend between s i t e s  2 and 

3 .  Percina burtoni was probably at site 2 ,  whi ch has a 

t ransition zone and a deep pool be low the r i f f l e , be fore 

this dam was built in the early 1 9 0 0 s ( L .  Smi th , pers . 

comm . ) .  The other dam is in Rockford be low s i te 2 0 . 

Sight ings o f  £ .  tanas i suggest that this dam does not 

restrict upst ream movement (D . A .  Etni er , pers . comm . ) .  

Several other dams were built during the river ' s  his tory , 

but no l onger exis t . 

HABITAT AND ACTIVI TY 

Populat i on decl ines o f  the three study spec i e s  

( Perc ina aurant iac a ,  £ .  burtoni , and £ .  macrocepha la)  may 

be related to their pre ference for spe c i f i c  river habi t at s . 

Desc ript ions of substrates and as sociated activi t i es are 

pre sented for the individual species . 

Tange rine Dart er 

The tangerine darter can be found in several types o f  

substrate habitats throughout the pool area . The subst rate 

area had a slower current , compared with the faster surface 

current , which enabled the f i sh t o  rest and feed on the 

bot tom . 

A substrate of a few to many boulders provided she l t e r  
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( rest ) and a feeding area comprised o f  periphyton 

( aufwuchs ) ,  a " carpet " of algae , diat oms , and sma l l  

dipterans that covered boulders and bedrock . The darters , 

often in groups o f  four to t en ,  appeared t o  graze on the 

periphyton in s earch of aquatic insect larvae . Sol id 

bedrock , with deep re cesses , was another substrate that 

offered she l t er and a feeding area . Pool depths in these 

areas averaged 2 - 5  feet , and occasionally over 6 feet  deep . 

The scarc i ty o f  this species in col lect ion records i s  in 

part re lated to t he di f f iculty of se ining in this type of 

habi tat . 

Other areas where tangerine darters were seen included 

pools with various size  boulders , or bedrock under bridge s . 

This species was discovered under bridges at f ive s i tes ( 4 , 

8 ,  1 4 , 17 , and 1 9 ) . Rest ing and feeding occurred in 

moderate currents and depths averaged 3 - 5 feet . Tangerine 

darters we re occasionally found near the substrate in 

rif f l e s  and runs , averaging 1 - 3  feet deep , and occas ional ly 

deepe r . Ac t ivi t i e s  the re i n c l uded swimming and feeding in a 

fast current . 

Y . O . Y .  were observed in close proximi ty to the adu l t s  

near boulders and on bedrock . They appe ared to b e  about 

hal f the s i z e  of the adults . Etnier and Starnes ( 1 9 9 3 ) 

stated that f i rst year f i sh are 2 - 2 . 5  inches total length 

( TL )  while fourt h year f i sh are 5 inches TL or more 

(maximum TL 6 . 7 5 inches ) .  
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D i splaying friendly behavior on nume rous occas ions , 

these f i sh swam within one foot of the snorke ler or 

followed at a short distance . Af ter compl et ing survey 1 a t  

s i te 1 4  and taking a flow meter reading , 1 0  of the se f i sh 

we re observed,  directly behind , two feet away; 8 adults and 

zero Y . O . Y .  we re counted during the survey { Table s  7 and 

8 ) . The f ish would often remain stat ionary , observing the 

snorke l e r ' s act ivity .  During survey 4 at s ite 1 2 , 1 2  

tange rine darters and two longhead dart ers watched , from 2 -

3 feet away , as a temperature reading was being taken . One 

tange rine dart er approached and nibbled on the end of the 

thermometer . Site 12  contained 1 5  adult and two Y . O . Y . 

tange rine darters and three adul t longhead darters . 

Other observat ions included mating during the 12 June 

reconnaissance { s ite 12 ) . With the mal e  directly on top , 

both sexes quivered briefly . Then the mal e  swam away , the 

fema le short ly therea fter . The substrate was compr is ed of 

boulders and fl at rocks surrounded by s i l t . At s i t e  5 ,  

sol it ary male adul ts reta ined their nupt ial color { s l ight ly 

faded)  unt i l  late September . 

Blotchs ide Logpe rch 

The prefe rred feeding substrate of the blotchs ide 

logpe rch was sma ll stones (cobble ) in areas adj acent t o  

riff les , re ferred to as the transit ion zone by Howe l l  
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( 1 9 7 1 ) . O f  the 54 observations of t h i s  f i s h ,  3 3  ( 6 1 % )  where 

in thi s habitat , mos t ly in the pool below the ri f f l e , with 

an ave rage depth of about 2 feet . The zone is located 

be twe en rocks covered with riverweed in the r i f f l e  and 

smooth rocks surrounded by s i l ty areas in the deeper pool 

( t hree to four feet deep ) . Feeding was observed three t ime s 

in the upper pool , but was not observed in other areas . 

Observed activi t i e s  of this f i sh we re stone f l ipping , 

feeding , react ions to the dive r ,  and re st ing . The f i sh has 

a bulbous snout and uses it to f l ip stones . Aft er the f l ip ,  

the f i sh moved in to look for food , turning i t s  head ( and 

body ) at a sharp angle f rom one side to the other ( s imilar 

to a robin looking for worms ) . 

Usually act ive , the f i sh would rapidly es cape the 

survey area when approached . Thi s  fi sh could be diff icult 

t o  col lec t  because of this movement into deep pool s .  One 

blotchs ide logperch was observed rest ing on the bot tom , 

s ide by s ide with a logperch (� . caprode s )  at s it e  1 1 , 

during surveys 5 and 6 .  Occas ional ly thi s species was as 

fr iendly as £ .  aurant iaca . 

Y . O . Y .  f i sh measured 2 . 4 - 2 . 8  inche s TL ( Etnier and 

Starnes , 1 9 9 3 ) the fi rst year , and were not observed with 

t he adul t s . Adults are 4+ inche s TL the second year and a 

maximum TL of 6 . 4 inches ( UT  9 1 . 4 4 2 3 ) . Y . O . Y .  were observed 

in water wi l low beds in shallow water near the bank; in 

gravel at the lowe r end of t he r i f f le whe re El l e j oy Creek 
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ent e red Li t t l e  Rive r ,  S i t e  1 6 ; and near the large submerged 

t re e  in t he uppe r  pool at t he same s i t e . Depths ave raged 1 -

2 f e e t . 

Young adu l t  f i s h  we re obs e rved in t he lowe r e nd of 

s ha l l ow ri f f l e s  ( s ites 3 and 1 0 )  and in a c reek mou t h  

( be l ow s i t e  8 ) . Large adu l t  f i s h  were obse rved in r i f f l e s  

( 1 - 3  foot average depth) and a l s o  i n  pool s in exc e s s  o f  6 

feet deep . 

Feeding Technique 

The f eeding behav ior of four £ .  burt oni , two adu l t s  

and two Y . O . Y . , was noted on t hree oc cas ions . The 

obse rva t ions l a s t ed approxima t e ly one minute for e ach f i sh . 

Jenk ins and Burkhead ( 1 9 9 3 ) noted t hat t hree j uven i l e s  

ave raged 9 . 3  f l ips per minute p e r  f i sh . S t one f l ipp ing and 

searching was a cont inuous act ivity unt i l  t e rmina t e d . The 

f our f i s h ,  the numbe r of stone s f l ipped, and the co l l e ct ed 

s tone data are shown in Table 1 2 . The s i t e  and survey 

numbe r ( in parentheses ) and t he col lect ion dat e s  a re : adu l t  

# 1  a t  8 ( 2 )  on 7 / 2 2 , adu l t  #2 at 8 ( 5 )  on 9 / 1 4 , Y . O . Y .  #1 a t  

4 ( 4 )  o n  8 / 2 8 ,  and Y . O . Y .  # 2  a t  8 ( 5 )  o n  9 / 1 4 . Separat e  means 

were c a l cul ated for adul t s  and Y . O . Y .  A compari s on showed a 

s imil ar number of stones f l ipped ( in parenthe se s )  for each 

individual obs e rved ; # 1 ( 8 )  and # 2 ( 5 )  for the adul t s , and 

# 1 ( 7 )  and #2 ( 4 )  for the Y . O . Y .  A di f fe rence is noted in t he 



Table 1 2 . Descr iption of stones flipped by Perc ina burtoni in L i t t l e  Rive r ,  Blount Count y ,  

T e nnessee . Data include t h e  number o f  s t ones fl ipped by t w o  adults a n d  t w o  Y . O . Y .  

( young-of-the -year ) .  Me as urements inc lude l e ngth i n  i nches ( i n . ) ,  width ( i n . ) ,  

height ( i n . ) ,  weight in ounce s ,  and vol ume i n  cub i c  inche s . Sepa rate means were 

calculate� for the adul ts and the Y . O . Y .  Ob serva t ion time for each f i s h  averaged 

one minute . 

Adu l t  # 1 
Numb e r  o f  Length Width He ight Weight Vo lume 

s t o ne s 

1 
2 
3 
4 
5 
6 
7 
8 

Adult # 2 

1 .  0 2  
1 .  57  
2 . 5 2 
1 .  4 2  
1 . 2 6 
1 .  2 2  
1 .  4 2  
2 . 6 0 

0 . 5 9 
0 . 9 8 
1 . 1 0 
0 . 9 8 
0 . 8 3 
0 . 9 4 
1 . 1 4 
1 .  4 2  

0 . 1 6 
0 . 5 1  
0 . 3 9 
0 . 7 1 
0 . 3 1 
0 . 3 1 
0 . 1 6 
0 . 7 9 

0 . 0 8 
0 . 5 7 
0 . 9 2 
1 .  0 9  
0 . 2 8 
0 . 3 3 
0 . 2 9 
2 . 4 9 

0 . 07 
0 . 5 5 
0 . 7 3 
0 . 8 5 
0 . 2 4 
0 . 3 1 
0 . 2 7 
1 .  7 1  

Number o f  Le ngth Width Height We ight Vo lume 

s t ones 

1 0 . 5 9 0 . 5 5 0 . 5 1 0 . 1 3 0 . 0 9 
2 1 . 1 0 0 . 8 3 0 . 3 5 0 . 2 2 0 . 1 8 
3 1 .  97 1 .  85 0 . 2 0 0 . 5 9 0 . 5 5 
4 2 . 2 4 1 . 3 8  0 . 2 4 1 .  0 9  0 . 8 5 
5 2 . 5 2 1 .  8 9  0 . 2 4 2 . 1 6 1 .  5 2  

Mean 1 . 5 3 1 .  0 4  0 . 3 5 0 . 7 3 0 . 57 

Y . O . Y .  # 1 
Number o f  Leng th Width He ight We ight Vo l ume 

s t ones 

1 
2 
3 
4 
5 
6 
7 

Y . O . Y .  # 2 

0 . 5 5 
0 . 5 5 
0 . 63 
0 . 9 8 
0 . 9 4 
0 . 7 1 
1 .  4 6  

0 . 4 3 
0 . 5 1 
0 . 5 5 
0 . 67 
0 . 3 5 
0 . 5 9 
0 . 9 8 

0 . 2 4 
0 . 3 5 
0 . 1 2 
0 . 2 8 
0 . 2 0 
0 . 2 4 
0 . 3 1 

0 . 0 4 
0 . 0 5 
0 . 0 3 
0 . 1 4 
0 . 0 6 
0 . 0 7 
0 . 3 8 

0 . 0 3 
0 . 0 4 
0 . 0 2 
0 . 1 0 
0 . 0 5 
0 . 0 6 
0 . 4 8 

Number o f  Length Width Height We ight Vo l ume 
s tones 

1 1 .  2 2  0 . 8 7 0 . 5 1 0 . 3 8 0 . 4 8 
2 1 . 5 0 1 .  02  0 . 4 3 0 . 4 4 0 . 4 9 
3 1 .  2 2  1 . 1 0 0 . 3 9 0 . 2 8 0 . 2 4  
4 0 . 9 1 0 . 7 5 0 . 2 4 0 . 1 3 0 . 0 9 

0 . 8 9 0 . 65 0 . 2 8 0 . 1 7 0 . 1 8 
U1 m 
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size , we ight , and volume o f  the stones . Adu l t s  fl ipped 

larger and heavier stones , although Y . O . Y .  chose a few 

stones comparable in size  to those selected by the adul t s . 

Y . O . Y .  #2  f l ipped a stone weighing 0 . 4 4 ounces . Adults a l so 

chose smal l stones ; adul t # 1  f l ipped a 0 . 0 8 - ounce stone . 

Both groups of f ish attempted to f l ip a few larger stone s 

( not col l ected) during the one -minute period but were 

unsucce s s ful in turning them over . A separate observat ion 

not ed an adult f l ipping the same stone s ix t imes . 

Longhead Darter 

Longhead darter adults were observed along the 

protected edge of the water wi l low beds in the pool area 

( 1 - 2  foot depth ) . Observat ions were di f f icult in the water 

wil low beds because the f i sh were stat ionary and have a 

camoufl aged pattern . The f ish were al so seen in open pool 

areas ( 2 - 4 foot depths ) and appeared to be ext remely wary , 

usually e scaping rapidly into deeper wat e r . Not a l l  adu l t  

longhead darters swam away ; some remained stat ionary in the 

middl e o f  the water column . Thi s  may be a unique swimming 

trai t . Perc ina evides , £ .  sciera , and the two other study 

species usual ly were found closer to the subst rate . 

Act ivit ies such as feeding and assoc iat ing with other 

species o f  f i sh were not observed . Adul t  longhead dart ers 

appeared to be sol i tary and did not congregate l ike t he 



5 8  

other two species; i f  there was more than one fi sh , they 

divi ded the t erritory . This sol it ary behavior was observed 

at s i t e  10 during survey 1 ,  with one adu l t  adj acent to the 

uppe r water wi l low bed and one adult adj acent to the lowe r 

water wi l low bed . In survey 2 ,  one adult was obs erved at 

site 1 0 ; two isolated adul ts were observed at s i t e  1 1 . 

Survey 3 revealed two separate adults at si te 1 0  and two 

separate adul t s  at site 1 1 . A quest ion as to why only one 

of the two darters was observed during survey 2 at s i t e  1 0  

was part ially clari fied in survey 5 ,  when one adult was 

obs erved on the bot tom hiding under a large bl ade of water 

wi llow next t o  a small rock . 

The large st longhead dart er was observed during survey 

2 at s it e  1 5 . Page ( 1 978 ) no ted that the maximum SL i s  4 . 7  

inche s . Thi s darter was observed 6 feet f rom the water 

wi l l ow beds in the lower pool , at a depth of 2 . 5  feet . An 

att empt to fol low thi s f i sh elicited an immediate e scape 

into deep water . In survey 3 ,  it was found in the substrate 

in the upper part of the riffle next t o  the run ( 1  foot 

depth) . The darter , because of its size , eas i ly ma inta ined 

a po s i t ion in the faster current . A smaller longhe ad darter 

may have had difficulty rema ining stat ionary on the bot tom 

in the swi ft current . Mathews ( 1 9 8 5 )  studied cri t i cal 

current speed ( CCS ) and microhabitats of two bent hic f i s h ,  

including £ .  roanoka . He noted that larger f i sh with a 

higher CCS could maintain a benthic pos it ion without 
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swimming , and the occupat ion of swi fter current of fered the 

advantage of escaping predators . He stated that smaller 

f i sh were found at the edge in calmer water . No other 

longhead darters were observed in riffles duri ng the 

surveys . 

Longhead darters reach 2 - 2 . 5  inches SL in the ir f irst 

year ( Page 1 9 7 8 ) . Several observat ions noted t hem in the 

vicinity of the adults , which exceeded 3 . 5 inches SL in 

their third and fourth year ( Page , 1 9 7 8 ) , but not as 

c losely assoc iated as £ .  aurant iaca adul ts and Y . O . Y . 

Sol itary Y . O . Y . were observed within 6 feet of , were at the 

edge of , or in water wil low beds , and were usua l l y  

stationary . The water wil low beds offered protect ion and 

food . 

SNORKELING EFFORT AND BIAS 

A total of 12 0 observat ions was made duri ng t he six 

surveys . The total observat ion e f fort was 2 6 8 8  minutes 

( 4 4 . 8  hours ) ( Table 13 ) . The 8 1 6 s ight ings ( Tables 5 and 6 )  

resulted in 0 . 3  fish observed per minute . Survey 1 had the 

highest total minutes per survey with 6 4 4 , perhaps due to 

my lack of famil iarizat ion with the s ites . The 

reconnais sance had occurred several weeks prior to thi s 

survey . Survey 5 had the lowest observat ion t ime , 3 4 5  

minutes , and disk readings for each s ite ( except 1 7 )  were 
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Table 1 3 . Durat ion of s no r kel ing obs e rvat i on s . Obs e rvations 

were made at 20  s ites for 6 su rveys in Little Rive r , 
Bl ount County, Tenne s s ee . T ime wa s mea s u red in 
mi nutes . 

Su rvey 1 2 3 4 5 6 Individual s i te 
S ite Tot a l  Mean 

1 20  10 11  14  9 12  7 6  1 2 . 7  
2 4 9  18  2 9  37 12 22  118  27 . 8  
3 2 8  1 4  2 2  1 9  1 4  15 112  1 8 . 7  
4 18  8 10 27 14  11  8 8  1 4 . 7  
5 25 18  18  19  10 12 102 17 . 0  
6 4 4  2 3  2 9  33  1 6  18  163  27 . 2  
7 6 6  3 2  4 3  51  23  27  2 4 2  4 0 . 3  
8 2 3  1 2  11  10 10  12  7 8  13 . 0  
9 4 1  3 0  2 4  2 6  17 1 9  157 2 6 . 2  

10 20 14 12 18  13  1 6  93  15 . 5  
11  20  9 2 3  13  21  2 1  107 17 . 8  
12 58 3 6  37 32  2 3  31  2 1 7 3 6 . 2  
13 1 9  12 10 8 8 11  68  11 . 3  
14  19  14  14  11  10 9 77  12 . 8  
15 27 24  35 20  27 31 1 6 4  27 . 3  
16  27 2 4  4 5  27 28 22  173  2 8 . 8  
17 31 4 3  4 5  17 27 34  1 97 32 . 8  
18  3 8  17 14 15 14  17 115  1 9 . 2  
1 9  4 3  50 21  24  30  4 8  2 1 6  3 6 . 0  
2 0  2 8  2 8  8 1 6  1 9  2 6  125  2 0 . 8  

Tot a l  6 4 4  4 3 6  4 6 1 4 37 3 4 5  4 1 4  2 6 8 8  
Mea n 2 2 . 8  
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above the i r  mean readings ( Table 2 ) , result ing in good 

viewing condit ions . 

The mean t ime for a single s i te survey observation ( of 

the 1 2 0 )  was 2 2 . 8  minutes ( Tabl e 1 3 ) , with a range of 1 1 . 3  

minutes at s ite 1 3  ( area 3 1 0 5  square feet , mean disk 

reading 8 . 4  feet , Tables 3 and 2 )  to 4 0 . 3  minutes at s ite 7 

( area 6 0 9 0  square feet , mean disk reading 9 . 5  f eet ) . 

An important aspect of this study was the easy 

recognit ion of t he study species ( Shute et al . ,  1 9 9 2 ) . 

Adults of the three darter species are large and easily 

recogn i z ed after studying photographs and museum spec imens . 

Young - o f - t he -year have simi lar ident i f iabl e markings . 

Platts  et al . ( 1 9 8 3 ) stated that snorkel ing offered 

the best perspect ive in sampl ing because of the observat ion 

of the f ish ' s habitat , behavior , and distribut ion . He 

recommended that the survey area should be de f ined ,  

photographed , and snorkeled upstream for the most e ffect ive 

resul t s  . .  

Ens ign et al . ( 1 9 9 3 )  commented on the scarc i ty of 

informat ion avai l abl e from visual observat ions of 

Threatened , Endangered , and Spec ial Concern ( TE S )  species . 

They stated that methods for est imat ing distribut ion and 

abundance of TES species should be encouraged , especial ly 

SCUBA and snorke l ing observat ions . They noted t hat TES 

species are smaller and l ive in diverse habitat s ,  unl ike 

game f i sh ,  for which most populat ion surveys are designed . 



Final ly,  they emphas i zed that mortal i ty during the 

collect ion of TES species i s  unacceptable , and may be 

cons idered i l l egal under the Endangered Species Act . 

6 2  

Plat t s  e t  al . ( 1 9 8 3 ) recogni zed two types o f  bias 

whil e  col lect ing data us ing the snorkel ing method . First , 

they noted the numbe r of sight ings at each s i te could be 

af fected by f i sh react ions to the snorke ler in the pool 

area . Type s of react ions in thi s  study included e s cape from 

the area , escape and return , and individuals or groups 

following the snorkeler . They stated that a second bias was 

the variabi lity of technique for each observer . 

A species /habitat bias was encountered whi le observing 

the three darters , and variat ions of site area ( and Secchi 

disk readings ) were import ant . The est imat ion of relat ive 

dens ity,  an index of population dens ity,  assumes that cat ch 

( s ightings ) per unit e f fort ( CPUE ) is proport ional to stock 

dens ity ( Hubert , 1 9 8 5 ) . It was assumed that all darters 

were counted during observations at e ach site per survey . 

Hubert ( 1 9 8 5 )  stated that a variabil ity in f i s h  behavior 

can cause fluctuat ions in CPUE and affect relat ive dens ity 

data . In this study ,  behavior was as soc iated with the 

individual habi tat preference by each darter . Hubert ( 1 9 8 5 )  

added t hat vari abil i ty in methods should be reduced , and 

that the data be appl ied to changes in populat ions over 

t ime . 

Another bias was count ing the f i sh twice ( P latts et 
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al . 1 9 8 3 ) . Pe rcina aurant iaca was the most suscept ibl e 

because they formed groups during site observat ions . 

Observing the f i shes ' movement during the surveys usually 

e l iminated thi s problem . Addit ional factors were 

encountered during the surveys . The river l evel was lower , 

due to less ra infal l during the summer of 1 9 9 3 . Because of 

this , several sites with an upper and lower pool were 

changed , after the reconnai ssance , to sites with a single 

pool . Lower water depths may have af fected the number of 

s ight ings by restrict ing the f i sh to the immediate pool 

area . Rain increased current , making snorke l ing di f f icult 

in the runs and riffles . The amount and angle o f  the 

sunlight af fected vi sibi l i ty, which improved with more 

l ight and having the source behind the observe r . 

Observat ion t ime s were lengthened by watching the act ivity 

of the f i sh or fol lowing the fish in the pool area . 

WATER QUALITY 

S i l tat ion f rom runof f  was the primary source of poor 

water qual ity and vi sibi l i ty . Ens ign et al . ( 1 9 9 3 ) noted 

that after two years of sampl ing experience , s ight ings were 

great ly af fected by turbidity ( s i l tat ion ) . Other sources 

were f rom recreat ional act ivities ( swimming , canoe ing , 

tubing , and f ishing) which agitated the bottom s i l t . Water 

qua l i ty was asses sed with a Secchi disk reading . The 
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variat ion i n  re adings , 2 . 5 - 2 0 . 0  feet ( Table 2 ) , resulted in 

di f ferent obse rvat ion durat ions per s i t e  per survey ( Table 

1 3 ) . Site 2 had the opt imal mean reading with 1 4 . 0  feet and 

the highe st individual s i te reading of 2 0 . 0  feet . Readings 

cont inued to decl ine from this s it e  downstream to site 2 0  

whi ch had a me an o f  3 . 1  feet . 

Signi f i cant decl ine s  in water qual i ty were apparent . 

An analys is of the mean disk readings separated the river 

into three areas . Sites 1 - 5  had a mean reading of 1 1 . 0 - 14 . 0  

feet ( Table 2 )  and cove red 8 . 5  river mi les ( Table 4 ) . Sites 

6 - 1 6  had a mean reading of 7 . 1 - 1 0 . 1  feet and covered 4 . 8  

river miles . Site s  1 7 - 2 0  had a mean reading of 3 . 1 - 4 . 2  feet 

and covered 9 . 0  river mi les . The two areas be tween the 

groups had a not iceable change . The 2 . 1  river mi l e s  be tween 

s it e s  5 and 6 had a mean reduct ion of 1 . 3  feet . The 2 . 3  

river mile agricul tura l area from site 1 6  to 17  reduced the 

mean disk reading by 3 feet . A s igni f icant source of 

s i l tat ion was visible at the mouth of El lej oy Creek ( s ite 

1 6) . The re was a dist inct separat ion of muddy and cl ear 

wat er in the l ower pool at site 1 6 . 

The l arge st area omi tted from the survey was a 5 . 9  

rive r mi l e  sect ion between s ites 1 9  and 2 0 . Two 

reconnais sance s were at tempted in thi s area on 2 July 1 9 9 3 . 

The f i rst was at the Alcoa wat er f i l t rat ion pl ant , RM 9 . 6 .  

The second was downstream at the Hitch farm ,  RM 8 . 9 .  Both 

s it e s  had a di sk reading of less  than 1 foot and were not 
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included i n  the survey . The water appeared semi transparent , 

having a " l ight mi l k "  coloration . Very few f i s h  were 

observed . 

ADDI T IONAL S IGHTINGS 

Opportunistic observations were made in areas adj acent 

to study site pool s .  This  informat ion i s  shown in Appendix 

D but not included in the survey data . A total of 121 

addit ional sight ings was recorded and represented 102 

adul ts and 19 Y . O . Y .  

Tangerine darters were represented by 97 sight ings 

( 8 4 adults and 13 Y . O . Y . ) .  E ight sight ings were blotchs ide 

logperch ( 6  adults and 2 Y . O . Y . ) and the longhead darter 

was represented by 16 sight ings ( 12 adults and 4 Y . O . Y ) . 

These 4 Y . O . Y .  and those in survey 7 ( Table 14 ) ( al l  in 

1994 ) brought the total longhead darter Y . O . Y .  s ight ings to 

9 .  Thi s  was an increase from the 1993 survey total of 6 

Y . O . Y .  longhead dart ers ( Table 6 ) , and may suggest that 

f looding improved thi s f i sh ' s habitat . 

Other notable sight ings of longhead darters included a 

single adult that occupied a new pool at site 19 during 

surveys 5 and 6 ;  the new pool formed after a heavy rain 

be fore survey 5 .  During survey 6 ,  between sites 13 and 14 , 

four young adults  were observed swimming in a pool area , 10 

feet from water wi llow beds ( C .  F .  Saylor , TVA , pers . 



Table 1 4 . Results of survey 7 ,  8 - 1 0  August 1 9 9 4 . Data 
include the site number ,  Secchi disk readings 
( feet) , observation ( obs . ) times ( minutes ) , and 

the number of individual and all adult fish 
sighted in Little River, Blount County , 
Tennessee. A total of five Pm young-of- the-year 
( Y . O . Y . ) was observed and noted by { } .  Pa=� . 

aurantiaca, Pb=f . burtoni ,  and Pm=� .  
macrocephala . 

66 

Site Secchi Obs . 
disk time 

readings 

Individual adult Y . O . Y .  All adult 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  

Total 
Mean 

fish observed 
Pa Pb Pm 

1 2 . 5  1 5  0 0 0 
1 8 . 0  
1 4 . 0  
1 2 . 0  
1 4 . 0  
1 1 . 0  
1 1 . 0  
1 1 . 0  
1 1 . 0  
1 0 . 0  
1 0 . 0  
9 . 0  
9 . 0  
9 . 0  
9 . 0  
9 . 0  
5 . 5  
6 . 0  
5 . 5  
5 . 0  

3 9  
6 

1 1  
4 

1 6  
2 6  
9 

2 0  
2 2  
5 

37  
5 
8 

2 3  
1 5  
3 8  
8 

2 7  
1 5  

3 
3 
7 
3 
8 
7 
6 
3 
1 
5 

2 2  
1 6  
1 
0 
0 
2 
3 
7 
0 

3 4 9  9 7  
1 7 . 5  

0 
6 
0 
0 
1 
2 
0 
0 
1 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 

12  

0 
0 
0 
0 
0 
0 
0 
0 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

6 

Pm 

{ 2 } 

{ 3 } 

{ 5 }  

fish 
observed 

0 
3 
9 
7 
3 
9 
9 
6 
3 
7 
5 

2 4  
1 6  
1 
0 
0 
2 
3 
7 
1 

1 1 5  



comm . ) .  In October , 1 9 9 3 , The U . T .  Ichthyology class 

col l ected two adults ( UT  9 1 . 3 0 6 9 )  in the pool ( 5 . 5  foot 

depth) below the riffle at site 1 7 . 

SURVEY 7 

6 7  

Thi s survey was ini tiated due to a historical flood 

that occurred on 27 March 1 9 9 4 . Rainfall totaled 5 . 7 5 

inches in a 2 4  hour period ( J .  Davi s ,  Nat ional Weather 

Servi ce , pers . comm . ) .  The 2 4  hour record was 6 . 2  inches in 

July 1 9 1 7 , and older river res idents s tated the 1 9 9 4 f l ood 

was the worst flood since the late 1 8 0 0 s  ( Knoxvi l l e  News 

Sent ine l , 2 9  March 1 9 94 ) . The U . S .  Geol ogical Survey has 

kept records si nce 1 9 6 3  ( Knoxville News Sent ine l , 3 0  March 

1 9 9 4 ) ; Li t t l e  River crested at 1 5 . 7 5 feet the evening of 

the 2 8 th ,  3 . 5  fee t  higher than the previous record in March 

1 9 7 3 . At the Maryvi lle water gauge stat ion ( s i t e  1 7 ) , on 2 8  

March 1 9 9 4  the river was flowing at 52 , 4 6 2  cubic f eet per 

s econd ( C .  Rogers , TVA River Syst em Ope rat ions , pers . 

comm . ) .  

The survey dates occurred on 8 - 1 0  August 1 9 9 4 . The 

f low rates were 5 6 8 ,  4 53 , and 3 74 cubic feet per second , 

respective ly . The mean observation t ime for the survey was 

1 7 . 5  minut es ( Table 14 ) , lowe r than the s ix survey mean 

( 2 2 . 8  minut e s ) ( Tabl e 13 ) . The total observation t ime was 

3 4 9  minute s ,  comparable with survey 5 ( Table 13 ) . The 
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survey ' s  individual site mean disk readings ( Table 14 ) were 

simi lar to those of survey 5 ( Tabl e  2 ) , resul t ing in good 

water cl arity and lower observat ion time . 

A total of 1 2 0  sight ings was recorded ; 1 1 5  were adul t s  

( Tabl e  1 4 ) . Thi s survey was simi lar to survey 3 ( 1 1 8  

adult s )  ( Table 5 ) . The highest concentrat ion o f  f i sh in 

surveys 1 - 6  was at sites 1 2 - 14 and represented 3 0 %  of t he 

total f i sh . In this survey ,  these sites represented 3 6 %  of 

the total . Tot al individual f ish s ight ings , per s ite , were 

also s imilar to survey 3 ( Table 9 )  . Zero f i sh were recorded 

at s i t e  1 and notably at sites 1 5  and 1 6 . Perc ina 

aurant iaca was observed throughout its range , s ites 2 - 1 9 , 

except s i te 1 4  had a decl ine in numbers . Perc i na burtoni 

was seen at sites 3 ,  6 ,  7 ,  1 0 , and 12 ; a decl ine of seven 

s i tes  ( Tables 9 and 1 4 ) . Perc ina macrocephala was observed 

at six s i tes  in surveys 1 - 6  and at two sites ( 1 0 and 2 0 )  in 

thi s survey . This species was f inal ly recorded at site 2 0 ; 

it was l ast seen there during the reconnaissance on 8 June 

1 9 9 3  ( Appendix E )  . 

An interest ing observat ion occurred at s i t e  1 0 . Five 

large adult longhead darters were in a s i lty depression 

( 3 . 5  foot depth) with brush below the mouth of the pool . 

After the survey , they were observed for 1 0  minutes during 

whi ch t ime they associated with one adult tangerine darter , 

one adult blotchside logperch , and four adult logperch . 

Mathew Te f fetel ler , a local resident , also observed the 1 1  
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f i sh . 

Pimm et a l . ( 1 9 8 8 ) not ed that as t he environment 

f l uctuat e s , addi t i onal ( extinc t ion )  pre s sure is pl aced on 

popu l at i ons through demograph ic acc ident s .  Mathews ( 1 9 8 6 )  

s t ated that f l oods and drought s may not cause permanent 

damage to a s t ream ' s f i sh popul a t i on . He raised a que s t ion 

a s  t o  whet he r  a f l ood coul d change the f i s h  fauna - - t he 

ent i re rive r  and i t s  ecosys t em should be ana lyzed over a 

period o f  t ime . He noted that recovery depended on adu l t  

survival and redi spersal , and a n  increase i n  reproduct i on . 

After a study of north Georgia st reams , Freeman e t  a l . 

( 1 9 8 8 )  s tated t hat annual f i sh populat i on f luctua t i ons 

cou l d  be due to envi ronment al var iabi l i ty and den s i ty 

dependent variable s .  They recommended mul t iple s i t e s  when 

studying a stream ' s f i sh popul a t i on . They not ed that s ome 

f i sh spe c i e s  had an incre a s e  in Y . O . Y .  a f t e r  a drought 

whi l e  a dec rease of Y . O . Y .  was not i ced a f t e r  a f l ood . 

The 1 9 94 f l ood re sul ted in a s i gn i f i c ant decl ine in 

Y . O . Y .  s i ght i ngs . Only two separa t e  obs e rva t ions o f  Y . O . Y .  

we re noted during t he 1 9 94 survey ( Tabl e  14 ) . F ive 

s ight i ngs of E .  macrocephal a  were recorded , two a t  s i t e  1 7  

and three a t  s i t e  2 0 . During the 1 9 9 3  survey , 1 0 7  Y . O . Y .  

were recorded , six were longhead darte r s . An increase o f  

sma l lmout h bas s  Y . O . Y .  was not iced throughout Li t t l e  River . 

An increase of t he s i l ty area a l ong the bank , a f t e r  f l ood 

wat e r s  receded , poss ibly created an expanded ne s t i ng area 
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for increased spawning activity . 

Steve Moore , a GSMNP biologi s t ,  a l so noted a decl ine 

of Y . O . Y .  f i sh in the Park sect ion of upper Little  River . · 

The Park study , dat ing back to 1 9 8 6 , concent rated on a 

trout management /ecology program . In the 1 9 93 s tudy it  was 

noted that Y . O . Y .  had increased for brown and rainbow trout 

but brook trout had decreased ( Carter , 1 9 9 3 ) . The 1 9 9 4  

spring f lood de f initely a f fected all  three trout spec ies ; 

Y . O . Y .  were drast ically reduced ( S . Moore , pers . comm . ) .  

Physical di f ferences in the river area were apparent 

in thi s survey . Peripheral damage included bank erosion , 

l arge tree removal , and river road damage . Signi f i cant 

change s occurred were the river had changed course ,  

alt ering sites 1 7  and 1 9 . Due to scouring , most of the 

r i f f l e s  had changed in length and widt h ,  the riverweed and 

aquat ic mos ses had been removed , and some poo l s  were 

deeper . Wate r wi l low beds had disappeared or were s low to 

grow back , and may explain why very few Y . O . Y .  were 

observed ( for any fish species ) .  Very few f i sh were 

observed at s i te 8 .  An envi ronmental c leanup was in 

progre ss during the survey , due to an underground fue l 

storage tank leak . 

Mat hews ( 1 9 8 6 ) stated that the recoloni z at ion of f i sh 

into a disturbed stream rel ates to habitat recovery to pre 

f l ood condi t ions . Peterson and Bayley ( 1 9 9 1 )  emphasized 

that coloni zation , the return of f i sh to a disturbed area , 
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i s  based on habi tat preference . Substrate scouring o f  

bedrock and boulders removed periphyton , and large areas of 

silt depos its in the transit ion zones we re not iceable . 

The se di sturbances we re probably re spons ible f or the 

absence of the tangerine dart er and the blot chside logperch 

in their preferred feeding area . Both types of habitat 

destruct ion may have altered the aquat ic insect larval 

compo s i t i on .  



7 2  

CHAPTER 6 

CONCLUS IONS 

Thi s  visual , repeatable study was des igned to 

e stabl i sh a basel ine of abundance for three rare darters . 

These f ish have been hard to catch and the f luctuat ion in 

darter collectabil ity was due to seasonal change in habitat 

pre ference ( D . A .  Etnie r ,  pers . comm . ) .  By ut i l i z ing s i te 

and habitat des cript ions , researchers could compare the ir 

resu l t s  with these data to assess fish populat ion trends . 

Al l three f i sh are sens it ive to pollut ion , e specially 

s i l tat ion , which has af fected the river water qua l i ty . The 

fol lowing informat ion has been presented as recommendat ions 

to study and improve the conditions of the river and its  

watershed . 

Little River has been an important ecological area for 

graduate and doc toral studie s  at the University of 

Tennessee . The close proximity and abundant fauna has 

furnished excel lent research mat erial for at least a do zen 

student s and numerous university class f ield trips . In 

addi t ion ,  TVA has coll ected rive r data s ince 1 9 5 0  and the 

area has provided extens ive recreat ional act ivi t ie s . 

A set of geochronographic dat a ( Jenkins and Burkhead , 

1 9 84 ) should be compi led from Little River . Thi s  would 

provide a compari son of populat ion fluctuat ions of the 



three dart ers . Data from U . T .  and other collect ions could 

be used to review hi storical surveys . Current informat ion 

can be obt ained from annual surveys and St eve Moore ' s  

( GSMNP ) l ong term study f rom upper Li t t le River . In 

73 

addi t i on , the e f fects of the drought of 1 9 9 3  and the f lood 

of 1 9 94 have pre sented interest ing re cove ry dat a ,  

especial ly for young - o f - the -year . 

The Tenness ee status for the tangerine da rter and the 

blotchs ide logpe rch is l i sted as Special Concern , and the 

longhe ad darter is l i sted as Threatened ( Etnier and 

St arnes , 1 9 9 3 ) . Due to the decl ine of the blotchsi de 

logperch and its  pre ferred habi tat ( this may be occurring 

in other rive rs ) , a change is recommended to that of 

threatened . 

The longhe ad darter should be introduced above Peery ' s 

Mill dam to si tes 6 - 8 . Thi s area has s imilar river 

morphomet ry as downstream sites that cont aine d this f i sh .  

This darter could exi st here along with the other two 

specie s ,  which are adequat e ly repre sented in thi s  area . Al l 

three dart ers we re found at four downstream s i t e s  and t wo 

other s i t e s  contained all three f i sh with the inclus ion of 

addit ional s ight ings . Longhead darters l ikely occurred in 

this area previously, were ext irpated , and were unabl e to 

reco lonize subsequent to the bui lding of the dam . 

Etheostoma c inereum , a Tennessee Threatened species 

( Etni er and St arnes , 1 9 9 3 ) , was observed at sites 1 5  and 
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1 6 . The observed areas were noted in Appendix B ,  diagrams 

1 5  and 1 6 , wit h  a " C "  des ignating the f ish . The pool area 

between t he two sites contained large , f lat rocks which are 

the pre ferred nesting sites of madtoms ( Noturus species ) . 

Further observations for these f i sh are encouraged . 

The 1 9 94 flood removed large trees , expos i ng the bank . 

Cont inued removal of bank flora would result i n  excess 

s i l tat ion and diminished water qual ity . The tree l ine width 

al ong the bank should be increased . The plant i ng of trees 

and conscient ious riparian management could secure the 

river bank ' s future . 

A river watch program that would moni tor pollut ion and 

other negat ive impacts in Little River ( and i t s  watershed)  

could be deve loped by concerned c i t i zens ( J .  D .  Wi l l iams , 

Nat ional Biological Service , pers . comm . ) .  The enforcement 

of water qual i ty laws is def initely needed to retain the 

current ecological status of the river . 

Recent l y ,  the Little River area has been at a dec i s ive 

cros sroad . Re sidents are divided between retaining the 

quiet , historical value of the region and an upscale 

economic program of development . Any increased 

anthropogenic impact s  would adversely af fect t he river . One 

impact has been the runof f  from agriculture areas and 

housing development s ,  which has caused signi f i c ant 

s i l tation problems . Another impact , sewage waste , has 

escal ated because the sewer l ine only extends to Heritage 
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High Schoo l ( e ast Maryvi l l e )  near the Coulter Bridge ( s ite 

14 , RM 2 0 . 3 ) . Li ttle P igeon Rive r ,  which has experienced a 

dec l ine in aquatic fauna , had a simi lar scenario oc cur in 

the Gat l inburg area . In May 1 9 9 3 , the state hea l th 

department decl ared this rive r unsafe for humans due t o  

pol lut ion . 

Percina macrocephal a  has been exti rpated from Lit t l e  

Pigeon River ( l ast col lected i n  1 9 6 7 )  . Percina aurant iaca 

has been ext irpated from the ent ire Wes t  Prong , the port ion 

f lowing through Gatl inburg and Pigeon Forge , but persists  

in the less impacted Middle Prong . Perc ina burtoni has 

neve r been recorded from Little Pigeon River , but almost 

certa inly occurred there ( D .  A.  Etnier , pers comm . ) . 

Without posit ive act ion it seems l i ke ly that this Little 

Pigeon scenario will be repeated in Little River . 

The uniqueness of Little River is that it has been one 

o f  the cleanest rivers in the Southea st and could continue 

to beckon local re sident s and future t ouri sts . The fut ure 

of the qua l i ty of the L i t t l e  River wi l l  be determined by 

the re s ident s that l ive in the watershed . 
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APPENDI X  A 

Time of Day for I ndividual Observations 

Data incl ude the time of day ( military 2 4  hour period ) for individual observations 
at each site per suvey in Little River, Blount County , Tennessee. 

Survey 1 2 3 4 5 6 
Site 

1 1 1 3 5 - 1 1 5 5  1 8 2 7 -1 8 3 7  1 0 0 2 - 1 0 1 3  1 1 2 9- 1 1 4 3  1 8 3 7 - 1 8 4 6  1 8 5 2 - 1 90 4  
2 1 3 1 0 - 1 3 5 9  1 8 55-1 9 2 2  1 0 4 5 - 1 1 2 5  1 2 2 9 - 1 3 0 8  1 8 0 0 - 1 8 1 3  1 4 1 0 - 1 4 4 6  
3 1 5 2 9-1557  174 9- 1 8 0 3  1 1 4 5 -1 2 0 7  1 4 2 9- 1 4 4 8  1 6 3 9- 1 6 5 3  1 5 4 7 - 1 6 0 2  
4 1 7 1 6- 1 7 3 4  1 7 2 1-17 2 9  1 2 3 0 - 1 2 4 0  1 5 4 9 - 1 6 1 6  1 60 1 - 1 6 1 5  1 6 1 5 - 1 6 2 6  
5 1 8 2 1- 1 8 4 6  1 6 4 2 - 1 7 0 0  1 2 5 9 - 1 3 1 7  1 7 0 3 - 1 7 2 2  1 5 1 3 -1 5 4 1  1 7 2 0- 1 7 5 0  
6 1 0 1 4 -1 100 1 5 4 4 - 1 6 0 9  1 4 07 -1 4 4 4  1 4 1 5 - 1 4 5 1  1 4 2 9- 1 4 5 4  1 62 5 - 1 6 4 9 
7 1 1 5 2 - 1 3 3 0  1 4 10- 1 4 5 4  1 5 0 7 - 1 60 0  1 5 3 5 - 1 64 0 1 2 5 4 -1 3 37 1 5 0 3- 1 5 3 9  
8 1 3 3 8 - 1 4 0 1  1 5 0 4 - 1 5 1 6  1 60 8 - 1 6 1 9  1 7 05 - 1 7 1 5  1 3 4 0 - 1 3 5 0  1 5 4 3 - 1 5 5 5  
9 1 5 0 7 - 1 6 2 6  1 3 0 4 - 1 3 4 3  1 6 4 2 - 1 7 1 5  1 8 1 6- 1 8 5 7  1 1 5 1- 1 2 1 7  1 4 1 5 - 1 4 4 5  

1 0  1 7 1 2 - 1 7 3 2  1 1 5 9- 1 2 1 3  1 7 3 7 - 17 4 9  1 9 3 9- 1 9 5 7  1 0 3 3 - 1 1 2 6  1 3 0 9- 1 3 2 5  
1 1  1 7 4 0 - 1 8 0 0  1 1 3 3-1 1 4 2  1 7 5 5 - 1 8 1 8  1 92 0- 1 9 3 3  1 0 0 2 - 1 0 2 3  1 2 4 3 - 1 3 0 4  
1 2  1 1 0 1 - 1 2 3 6  1 9 2 6-2 0 1 2  1 8 3 8 - 1 92 4 0 9 0 0- 0 9 3 7  1 8 5 7 - 1 9 3 3  1 1 4 0- 1 1 5 7  
1 3  1 2 3 8 -1257  1 8 4 7 - 1 8 5 9  1 9 4 3- 1 9 5 3  1 0 1 0 - 1 0 1 8  1 8 2 8 - 1 8 3 6  1 60 5 - 1 6 1 6  
1 4  1 3 1 7 - 1 4 2 1  18 10-1 8 2 4  0 9 5 7 - 1 0 1 1  1 0 4 1 - 1 0 5 2  175 6-1 8 0 6  1 5 1 8 - 1 5 2 7  
1 5  1 5 1 7 - 1 5 5 8  1 6 3 9 - 1 7 0 6  1 0 2 7 - 1 1 0 8  1 1 1 5 - 1 1 3 5  1 6 1 4 -1 6 4 6 1 7 4 7 - 1 8 2 0  
1 6  1 63 7 - 1 7 3 7  1 7 2 0- 1 7 5 1  1 12 3- 1 2 2 4  1 1 5 6- 1 2 2 8  1 7 0 4 - 1 7 3 3  1 8 3 0 - 1 9 0 2  
1 7  1 8 05 - 1 9 0 8  1 5 1 5 - 1 6 0 5  1 3 1 4 - 1 4 4 9  1 7 5 1 - 1 8 3 2  14 1 9- 1 5 0 9  1 6 1 2 - 1 7 0 9  
1 8  1 62 2 - 1 65 0  1 4 32- 1 4 4 9  1 5 1 2 - 1 5 2 6  1 6 3 2 - 1 6 4 7  1 1 3 1 - 1 1 4 5  1 2 5 4 - 1 3 1 1  
1 9  1 3 4 9 - 1 4 5 0  1255 - 1 3 1 2  1 5 4 2 - 1 6 0 4  1 7 0 2 - 1 7 2 7  1 2 1 8 - 1 3 1 5  1 4 3 4 - 15 4 3  
2 0  0 9 1 9- 0 9 4 7  1 1 4 5 - 1 2 1 3  1 65 3- 1 7 0 1  1 5 1 0 - 1 5 2 6  0 9 5 2 - 1 1 0 4  1 1 5 5 - 1 2 2 1  (X) 

...... 
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Appendix B 

Diagram of S i tes 1 - 2 0  

The following are individual diagrams for the 2 0  s i tes  

along Little River , Blount County , Tennessee . Each diagram 

shows the survey area , comprised of a single pool or upper 

and lower pools , and the area dimensions . In addit ion , the 

diagram i l lustrates the main road , parking area , the path 

to the site , natural structures ( trees , boulders , riffles , 

and water wil low beds ) , man -made structures ( bui l dings , 

signs , and bridges ) ,  and other useful informat i on . The 

three Perc ina species are repre sented as : A=£ . aurant i aca , 

B=£ .  burtoni , M=£ . macrocephala , and a special re ference to 

C= Etheostoma cinereum ( at sites 1 5  and 1 6 ) . 

KEY : 

Path : XXXXXXX 

Water wi l l ow beds : WW 

Boulders : BLD 

Tree used as a site boundary : T 

Bridge foundat ions : • • 

Picnic table : 

• • 
• 

• • 
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Diagram of s ite 2 .  
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Diagram of s ite 3 .  
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Diagram of s i t e  4 .  
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Diagram of s i t e  5 .  
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Diagram of s i t e  6 .  
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Di agram of s i t e  7 .  
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Diagram of site 8 .  

SY CAMORE TR!E 

29 FT 

r- - - - -,  
I A A I 
I B I 
I I 

100 Fi 
I 

A A I B 

. • 
• . 
• . 
. • 
. . 
. . 
. . 
. . 

- - """' 

,.... ""'"' """' 

I 
A A 

I I � 
I . 

�! DOLE � . 
PF � ,�IN ARCH 

• 

I B A r 
I 

A I B A 

I A B I 
A B 

j L.:. - - -
- � - .-.... 

RIFFLE 

- - P""' 

us 321 
TN HWY 73 

X X X X 

POSi OFFICE 

I 
. . 
' OLD WALLAND BRIDGE 
. 
• 

xxxxxxxxxx cgj 
xx 

- "'"' 

{� - ,... 

9 0  



>-

� 
0 
z 
cr: 
...J 
...J 
cr: 
3 

0 

s 

mxxx 

Di agram of s i te 9 .  
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Diagram of site 1 0 . 
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Diagram of s i t e  11 . 
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Diagram of s i t e  1 3 . 
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Diagram of s i t e  14 . 
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Diagram of site 1 5 . 
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Diagram of site 17 . 
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Diagram of s ite 1 9 . 
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Appendix C 

Photographs of sites 1 - 2 0 . 

The fol lowing are individual photographs of the 2 0  

sites al ong Little River , Blount County ,  Tennessee . The 

photographs are of the s ingle pool area or of the upper and 

lower pool areas . The upper poo
.
l is placed in the top 

posit ion and the lower pool is  placed in the bottom 

posit ion . The viewing direction for each s i te i s  upst ream ; 

downstream views are indicated by a ( D )  . Additional 

information is included for each site were appl icable . 



1 0 4  

Photograph o f  the s ingl e pool a t  site 1 .  



1 0 5  

Photographs o f  the upper ( D )  and lower pools  a t  s i te 2 .  



1 0 6  

Photograph o f  the s ingle pool at s ite 3 ( D )  . 



1 0 7  

Photograph o f  the single pool at site 4 .  



1 0 8  

Photograph of the single pool at s ite 5 ( D )  . 



1 0 9  

Photographs of the upper ( D )  and lower ( D )  pools  at s ite  6 .  



1 1 0  

Photographs o f  the upper and l owe r ( D ) poo l s  a t  site 7 .  



Photograph of the single pool at site 8 ,  

site 7 lower pool (background ) . 

1 1 1  



1 12 

Photographs of the upper ( D )  and lower pool s at s i t e  9 .  



Photographs of the single pool at site 1 0 ,  

upper end ( top , D )  and lower end ( bottom) . 

1 1 3  



114 

Photograph of the single pool at s i t e  11 (D )  . 



1 1 5  

Photographs o f  the upper and lower pool s  a t  s ite  1 2 . 



1 1 6  

Photograph o f  the singl e pool a t  site 1 3 . 



1 1 7  

Photograph o f  t he single pool a t  s i te 1 4 . 



Photographs of the upper ( D )  and lower ( D )  pools 

at site  1 5 , site 1 6  in background ( bottom) . 

1 1 8  



Photographs of the upper and lower ( D )  pools 

at s i t e  1 6 , site 15  in background ( top ) . 

1 1 9  



1 2 0  

Phot ographs of the upper and three lower pools  at site 1 7 . 

Note the center concrete pipe , the water wi l low beds on 

the left and t he boulders in the background ( bottom , D )  . 



1 2 1  

Photograph o f  the single pool at site 1 8  ( D )  . 



1 2 2  

Photographs of the upper and lower ( D )  pools at s it e  1 9 . 



1 2 3  

Photograph o f  the single pool a t  s i t e  2 0  { D )  . 



APPENDIX D 

Addi tional S i ghti ngs of Three Percina S pecies 

The f i sh were adj acent to the s urvey areas i n  Li t t l e  River , Blount County ,  
Tennes see, but omi tted from the data. Data i ncl ude the reconnai s s ance ( R )  and 
s urveys 1 - 7 ,  s i te number , number of specimens per s peci es , and l ocation r emarks. 
Fi sh numbers are for adult s and Y . O . Y .  ( young-of- the- year ) .  Pa=�. aurantiaca, 
Pb=�. burtoni, and Pm=�. macrocephala . 

Survey S i te Indivi dual fi sh Remarks 
Pa Pb Pm 

R 8 1 s mal l adult Reed Cr . mouth at new brg. 

1 2  3 pools at 2 r i ffles s i tes 1 2 - 1 3  

1 3  1 0  2 Pa i n  pool s at 6 riffles s i tes 1 3- 1 4  
Pb i n  lwr pool s 1 s t  2 riffs s i tes 1 3 - 1 4 

1 6  2 pools at 1 s t r iffle below s i te 16 

1 3 1 bel ow pool i n  deeper water 

6 1 2 both bel ow the lower pool 

4 2 1 0  between the upper pool and waterfal l 

9 1 Y . O . Y .  below the upper pool 
� 
� 
� 



Appendix D ( cont inued ) 

Survey Site 

5 5 

10 

19 

6 2 

5 

13 

14 

15 

I ndividual fish 
Pa Pb Pm 
5 

1 Y. O. Y. 

1 

1 

1 1 Y. O. Y. 
1 Y. O. Y. 

11 
8 Y. O. Y. 

4 

1 

4 

17 1 
3 Y. O. Y. 2 

19 1 

7 12 2 8  

Remar ks 

both near boul ders in upper pool 

pool enclosed in a wal l ,  below the dam 

new formed pool after heavy rain 

between upper pool and the waterfal l 

al l near boul ders in upper pool 

between sites 13-14 , Saylor , TVA 

bo th in pool below brg. at rock face 

between site 15 and 16 

Pa under left side of the bridge 
Pm in pool bel ow riffle ( UT 91 . 3 0 6 9 )  

new formed pool after heavy rain 

in poo l s  a t  2 riffl es btw . sites 12 -13 
..... 
N 
l11 



Survey Site 

7 15 

1 7  
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Individual fish 
Pa Pb Prn 
5 

1 

Remarks 

pool between sit es 1 5- 1 6  

above the riffl e  
4 area between s andbar & 3 rd lower pool 

4 Y . O . Y .  

.... 
"" 
� 
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APPEND IX E 

Total Adult Si ghtings During the Reconnaissance 

Reconnaissance si ghtings of three adult Percina 
species in Li ttle Ri ver, Blount County, Tennessee . 
Data include the site number, date completed in 
19 9 3 , and i nd i vidual and all adult fish si ghted . 
Pa=.f . au.:anti aca, Pb=f . burtoni , and Pm=.f.. 
macroceEhala . 

Si te Date Indivi dual All adult 
Month Day adult fish fish 

Pa Pb Pm observed 
1 June 2 5  2 0 0 2 
2 July 6 12 0 0 12 
3 June 2 5  10 5 0 15 
4 June 2 5  10 0 0 1 0  
5 July 6 4 0 0 4 
6 June 2 5  3 1 0 4 
7 June 2 4  1 4 0 5 
8 June 2 4  11 4 0 15 
9 June 2 4  3 2 0 5 

1 0  June 19 0 0 4 4 
11 June 19 2 0 0 2 
12 June 12 12 4 0 1 6  
1 3  June 12 2 1 0 3 
14 June 12 1 0 0 1 
15 June 11 2 0 0 2 
1 6  June 11 4 0 0 4 
1 7  June 10 0 0 0 0 
18 July 2 0  4 0 0 4 
1 9  June 9 0 0 0 0 
2 0  June 8 0 0 1 1 

Total 83 2 1  5 10 9 



Appendix F 

A L i s t  o f  the Di s tribution o f  Three Percina 

Sp ecies and The ir Mo s t  Re cent Occurrence 

Data include the maj or drainage s ys tems and tributaries , 

b y  s tate , for Percina aurantiaca, �- burtoni ,  and �. 
macrocephala . The mo st re cent c o l l e ction date i s  l i s ted 

for each rive r ,  and the s ources ( note ) of information 
are l i s ted as a number and found at the end . S t ate 
abb revi a t i ons are ALzAlabama , GA=Georgi a ,  KY=Kentuc ky, 

NY=New Yor k ,  NC=North Carol ina , OH=Ohi o ,  PA= 

Penns yl vania , TN=Tenne s s e e ,  VA=Vi rgini a, and WV=We st 

Vi rginia . 

Species : �- aurantiaca 

State Ma j or river Tributa r i e s  Date Note 

dra inage 

GA Tenne s s ee Hiwassee R .  1 9 8 1  1 
Wi l l s cott Cr . 1 98 1  1 
Littl e R .  1 9 8 1  1 
S tar Cr . 1 9 7 5  2 
Toccoa R .  1 9 92 1 

NC Tenne s s ee Hol ston R .  Watauga R .  1 9 9 1  2 
French Broad R .  

B i g  Laurel C r . 1 9 7 2  3 
Pigeon R .  1 9 90 4 
Noli chuc ky R .  1 9 9 1  3 

Cane R .  1 9 9 1  2 
North Toe R .  1 9 9 3  3 

Little Tenn . R .  1 9 9 3  3 
H a z e l  Cr . 1 9 8 9  2 
Nol an Cr . 1 9 9 0 2 
Cheoah R .  1 9 6 5 3 

Hiwa s s e e R .  Va l l e y R .  1 9 6 8 3 
Hanging Dog Cr . 1 9 6 4  3 

TN Tenne s see Ho l s ton R .  1 9 9 2  5 

1 2 8  
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State Ma j o r rive r  Tribut a r i e s  
drainage 

TN Tenne s see Hol s t on R .  Wat auga R .  
Doe C r . 

North Fo r k  

French B road R .  
No l i chucky R .  

L i t t l e  Pigeon R .  
Mi ddl e P r ong 

L i t t l e  R .  
L i t t l e  Tenn . R .  

Tel l i co R .  
C l inch R .  

Powe l l  R .  
Emo ry R .  

C l e a r  C r . 

Obe d  R .  
Daddy ' s  Cr . 

Whi t e s  Cr . 
Piney R .  
Hiwa s s ee R .  

VA Tenne s see Ho l s ton R .  S outh Fo r k  
Laurel Cr . 

No rth Fork 
B i g  Mo c c a s i n  

C l i nch R .  
L i t t l e  R .  
Gue s t  R .  
Copper Cr . 
Powe l l  R .  

Species : ,E.. burtoni 

AL Tenne s see Paintrock R /Larkin Fork 

KY Cumber l and B i g  S outh Fo r k  

NC Tenne s see French Broad R .  
Swannanoa R .  
Cane C r . 

Cr . 

Date Not e  

1 9 8 8  6 
1 97 7  2 
1 9 9 1  5 
1 8 7 7  6 
1 9 9 1  2 

1 9 9 4  2 
1 9 9 4  7 

1 9 7 8  6 
1 9 9 4  2 
1 9 8 9  2 
1 9 9 4  2 
1 9 8 1  2 
1 9 68  2 
1 9 82  2 
1 9 8 1  2 
1 9 6 9  2 
1 9 8 1  6 

1 9 7 0  8 
1 9 9 2  9 
1 9 95  4 
1 9 8 4  1 0  
1 9 9 3  9 
1 9 9 3  9 
1 9 4 7  8 
1 9 9 3  9 
1 9 8 1  1 0  

1 9 9 4  1 1  

1 8 9 3  1 2  

1 97 4 1 3  
1 9 68  6 

1 4  

1 2 9 
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S tate Maj or river Tributaries 
drainage 

NC Tennes see Nol ichucky R .  
South Toe R .  

TN Tennes see Hol s ton R .  North For k 
Big Cr . 

French Broad R .  
Little R .  
Little Tn . R .  

Abrams Cr . 
Tel l ico Res . 

Hiwas see R .  
Spring Cr . 

E s til l Fork 
Shoal Cr . 

Little But ler Cr . 
Duck R .  

Big Swan Cr . 
Buf falo R .  

Upper 4 8  Cr . 
Green R .  

White Oak Cr . 
Cumber l and Wol f R .  

Obey R .  Eagl e Cr . 

VA Tennes see Hol s ton R .  South Fork 
North Fork 

Laurel Cr . 
Big Moccasin Cr . 

C l inch R .  
Lit tle R .  
Copper Cr . 

Obey ' s Cr . 

Species : .£. macrocephala 

KY Ohio Big Sandy R .  
Johns Cr . 

1 3 0  

Date Note 

1 9 8 0  1 5  
1 9 9 1  1 4  

1 9 9 4  4 
1 9 95 2 
1 9 3 4  2 
1 9 9 4  7 

1 9 5 7  6 
1 9 7 5  2 
1 9 7 5  6 
1 9 9 4  1 1  
1 9 8 0  1 1  
1 9 8 1  2 
1 9 7 2  1 1  
1 9 7 7  2 
1 9 7 6  6 
1 9 9 0  6 
1 9 7 1  6 
1 9 7 1  6 
1 9 8 3  2 
1 9 4 7  6 
1 8 9 1  6 

1 9 4 7  6 
1 9 93 9 
1 9 7 3  6 
1 9 9 3  9 
1 9 9 3  9 
1 9 9 3  9 
1 9 9 3  9 
1 9 7 0  1 0  

1 9 7 5  1 6  
1 9 7 5  1 6  
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State Maj or r i ver Tributari e s  Date Note 

drai nage 

KY Ohi o  Kinni coni ck Cr . 1 9 8 1  1 7  
Kentucky R .  1 8 93 12 
Green R .  1 9 6 1  1 7  

Upper Green R .  1 9 7 8  1 2  
Rus s e l  Cr . 1 9 8 2  1 7  
B i g  Muddy Cr . 1 9 6 3  6 

Barren R .  1 9 5 9  6 
S a l t  Lick Cr . 1 9 5 5  6 
Trammel Fork 1 98 2  1 7  

Drakes cr . 1 8 92 6 

Cumberl and 1 8 9 3 1 8  
L i t t l e  South Fork 1 97 5  1 6  

OH Ohi o  Wal l hounding R .  1 9 3 9  1 9  

PA Ohi o  Al l e gheny R .  1 9 9 1  2 0  
Conewango Cr . 1 9 92 2 0  
B rokenstraw C .  1 9 67 2 1  
Thompson Run 1 97 9  2 0  
Hi ckory Cr . 1 9 6 3 2 0  
French Cr . 1 9 93 2 0  

Youghiogheny R .  1 8 6 9 1 8  

NY Ohi o  Al l e gheny R .  1 9 7 8  1 8  

French Cr . 1 9 3 7  2 1  

NC Tenne s s ee French Broad R .  1 9 4 0  3 
Hol s ton R .  Watauga R .  1 9 7 4  6 

TN T enne s s e e  Hol s ton R .  Watauga R .  1 9 4 7  6 

Doe R .  1 9 8 4  2 
S outh Fork 1 9 4 7  6 

French Broad R .  

L i t t l e  P i g eon R .  

Wes t  Prong 1 9 6 7 2 
Walden C r . 1 9 4 3  6 

Li ttl e R .  1 9 9 4  7 
Cl inch R .  Powel l  R .  

Indian C r . 1 8 9 3 6 

Emory R .  1 9 7 5  6 



Appendix F ( continue d )  

S t a t e  Maj or river Tr ibut a r i e s  Date Note 
dra inage 

TN Clinch R .  Rock C r . 1 9 7 1  
Tenne s see Duck R .  1 9 7 8  

Buffa l o  R .  1 9 7 8  
Cumbe r l a nd Obey R .  Eagle Cr . 1 8 91 

YA Tenne s s ee Holst on R .  South For k  1 9 4 7  
Middle For k  1 9 37 

No rth For k  1 9 95 
Cl inch R .  1 9 92 

Little R. 1 9 67 
Coppe r Cr . 1 9 9 2 

wv Ohio Kanawha R. E l k  R .  1 9 94 

Source s : 
1 Hartl e ,  L .  Univ . Georgia resear ch col lect ion 

records of f i sh e s  (pers . comm . ) .  

2 
2 
6 
6 

8 
8 
4 
9 
8 

1 0  

2 2  

2 Univ . Tenn . research col lecti on records of f i s h e s . 

3 Beane , J .  N . C .  State Mus eum of Natu ral Hi story 
rese arch col lection records of fi s h e s  (pers . 
comm . ) . 

4 S aylor , C .  F .  TVA Wa ter Mana gement Divi sion 
col lect i on re cords of f i s h e s  (pers . comm . ) .  

5 Hughes , M .  H .  1 9 9 4 . The spa t i a l  and tempora l 
d i s t r ibution of fi s h e s  in the Hol ston River sys tem 
of North Ca ro lina , Tenne s s ee , a nd Vi rgini a .  Ph . D . 
Dis sert . ,  Un iv . Tenn . ,  5 3 8  p .  

6 Shut e ,  P .  W .  TVA Re gional Natural Heritage 
Program records of fishes (pe rs . comm . ) .  

7 Heaco c k ,  C .  H .  1 9 9 5 . unpub . Mas t e r s  the s i s ,  
Univ . Tenn . 

8 Jen k i n s , R .  E . ,  a nd N .  M .  Bur khead . 1 9 9 3 . 
Fre shwa t e r  fi shes of Vi rginia . Amer i c a n  
Fi s h e r i e s  Society, Bethe s da , Ma ryl a n d ,  1 0 7 9 p .  

1 3 2  
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Source s : 

9 Le ftwi ch ,  K .  N . , P .  L .  Ange rme ier , and C .  A.  

Do lo f f .  1 9 9 4 . Potent i a l  use of a clos ely rel ated 

surrogate in as s e s s ing impacts of s t ream 

de gradation on endange red f i sh species . Report to : 

Vi rginia Dept . o f  Game and I nland Fisheries , 3 8  p .  

1 0  Jenkins , R .  E .  Roano ke Col lege re s earch 

colle ction reco rds of f i s he s  ( pers . comm . ) .  

1 1  Bos chung , H .  T .  Univ . Al abama res earch 
col lection re co rds o f  fi she s  ( pers . comm . ) .  

12 Bur r ,  B.  M . , and M .  L .  Wa rren , Jr . 1 9 8 6 .  A 

di st ribut ional atlas o f  Kentucky f i s hes . 
Kentucky Nature Pre s erve s Commi s s ion S c i ent i fic 
and Technical S e ries No . 4 ,  3 9 8 p .  

13 Menhini ck, E .  F .  1 9 9 1 . The freshwater fi shes o f  
No rth Carol ina . N . C .  Wi l dl i fe Res ource s 
Commi s s i on , Ral e i gh ,  2 2 7  p .  

1 4  Bra swel l ,  A .  L .  1 9 9 1 . S c ient i f i c  Counc i l  on the 

cons ervation status of North Carol ina freshwat er 
f i s he s . S ubmitted to : Nongame Advi sory Commi ttee 

of the North Caro l i na Wi ldl i f e Re sources 
Commi s si on, 1 2 8  p .  

1 5  Etni er , D .  A .  1 9 9 4 . Our Southeast ern f i s he s --what 
have we l o s t  and what are we li kely to lose . 
Southeastern Fi s he s  Counci l Proceedings No . 2 9 :  
S - 9 . 

1 6  Clay,  W .  M .  1 97 5 . The f i s he s  o f  Kentucky . 
Kentucky Dept . o f  Fi sh and Wildl i fe Res ource s ,  
Frankfort , 4 1 6 p .  

1 7  Bur r ,  B .  M .  Dept . o f  Zoo logy, Southern I ll ino i s  

Univ . at Carbondal e  re s ear ch col lection reco rds 

( pe r s . comm . ) .  

1 8  Page , L .  M .  1 97 8 . Rede s cr ipt ion,  di st ribut i o n ,  

va riation, and l i f e hi story not e s  on Percina 

ma crocephala ( Perc idae ) . Cope ia 1 9 7 8 : 6 5 5 - 6 6 4 . 

1 3 3  
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Sources : 

1 9  Tr autman , M .  B .  1 9 8 1 . The f i shes o f  Oh i o . Oh io 

State Univ . Pres s ,  Columbus , 7 8 2 p .  

2 0  S t au f f e r ,  J .  R .  Penns ylvani a S t a t e  Unive r s i t y  

r e s e a r ch c o l l e c t i o n  r e c o rds o f  fi she s ( p e r s . 

c omm . ) .  

134  

2 1  Dardi a ,  C .  M .  Corne l l  Univ . I chthyo l o gy C o l l e c t i o n  

reco rds o f  fishes ( p e r s . comm . ) .  

2 2  Cincot t a ,  D .  Wes t  Vi rginia Dept . o f  Natural 

Re s ourc es , W i l dl i f e Re s ources Divi s i on r e s e arch 

co l l e c t i on records o f  fi she s ( pe r s . comm . ) .  
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VITA 

Charles H .  Heacock was born in the coastal town of 

Some rs Point , New Jersey , on May 2 0 , 1 9 5 0 . After moving to 

South Carol ina in 1 9 6 3 , he graduated from Greenvi l l e  High 

School in May 1 9 6 8 . 

Charles attended Wingate Col l ege ( N . C . ) and earned an 

A . A .  in Bus ine ss Administrat ion in August 1 9 7 0 . He earned a 

B . S .  in Wildl i fe and Fisheries Science in August 1 9 77 at 

the Univ . of Tenn . Hi s most inf luent ial course was 

I chthyology with Dr . David Etnier . He was a member of the 

U . T .  Wil d l i f e  Society and worked with the aqua t i c  biology 

l ab at TVA . 

Between 1 9 7 7 and 1 9 9 1 , he had contract pos i t ions with 

the U . S .  Forest Service and the Nat ional Marine Fisheries 

Service . He served in the U . S .  Army for four years . 

He has thoroughly enj oyed the cha l lenge of complet ing 

a Masters degree in Zoology ( I chthyology) . His studies have 

inc luded report s on Litt le River clams and freshwater 

inve rtebrates , and a scanning electron micros cope report 

using lat eral l ine scales . 

He i s  a member of the Southeastern Fishe s Counci l , the 

Ameri can Society of I chthyologists and He rpetologi sts , and 

the Associat ion of Southeastern Biologi s t s . Present plans 

inc lude working with an aquatic ecology program and 

pursuing a Ph . D .  
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