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INTRODUCTION 

Available information regarding factors influencing 

the distribution of stream invertebrate fauna in Tennessee 

is limited compared to other states. The only published 

research of this type in this state is a study by Hunt (1930) 

on the bottom invertebrate faunal relationships at Otter 

Creek near Nashville. An inventory of lakes, ponds, reser

voirs, and streams of Montgomery County was conducted by the 

United States Department of Agriculture Soil Conservation 

Service in 1969, however, extensive research regarding 

invertebrate fauna and sediment analysis was lacking. 

Statement of the Problem 

The purpose of this study was: (1) to identify the 

stream invertebrate fauna at Piney Fork Creek, on the Fort 

Campbell Military Reservation; (2) to determine substrate

faunal relationships in pool and riffle communities at 

various locations along the stream; and (3) to ascertain the 

occurrence of longitudinal zonation of the invertebrate fauna 

relative to stream order. 

Importance of the Study 

The study is unprecedented in this geographical area 

and will aid the researcher by serving as a basis for subse

quent investigation and provide a reference to students who 

wish to pursue a similar study of the local stream inverte

br ate fauna. 



Limitations of the Study 

The study was conducted from June through September 

19 74 . The area of investigation was confined to Piney Fork 

Creek, one of the many tributaries found within the Red 

River Drainage System. 
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Summer faunal collections were taken at stations 01 

through 04 (Figure 1.). During early fall, the water level 

at Rendevous Road (station 01) dropped considerably. To com

pensate for this unforseen circumstance, an alternate site 

(station 00) was established at Normandy Road. Thus, fall 

collections were taken from station 00 and 02 through 04. 

The summer collections were not analyzed according 

to community (riffle and pool) makeup or bottom sediment 

analysis. The purpose of the earlier collections was general 

identification and familiarization with the invertebrate 

inhabitants at the given sampling locations. In the fall 

collections, these two factors were considered during field 

trips. 

Invertebrate fauna collected during the summer 

included representatives from the neuston, plankton, and 

benthos, while fall samples consisted primarily of benthic 

r epresentatives. 

Nomenclature 

Throughout this manuscript, scientific and common 

names of species follow Ward and Whipple's, Freshwater 

Biolo gy , Pennak's, Freshwater Invertebrates of the United 



States , and Usinger's, Aquatic Insects of California. 

Li terature Review 

No information relative to stream invertebrate 

f auna in Piney Fork Creek is available, and the only pub

lished research in Tennessee is the previously mentioned 

s tudy by Hunt (1930). However, numerous publications on 

other geographical areas are found in the literature, among 

which are: Carpenter (1927); Crisp and Crisp (1973); 

Cummins and Lauff (1969); Dodds and Hisaw (1924, 1925); 

Egg lishaw and MacKay (1967); Gersbacher (1937); Harrel and 

Dorris (1968); Hynes (1971); Macan (1957); Macereth (1957); 

MacKay and Kalff (1969); Minckley (1963); Moon (1940); 

Noel (1954); Patrick (1970); Pennak (1971); Pennak and 

VanGerpen (1947); Percival and Whitehead (1929); Peterka 

(1969); Stehr and Branson (1938); Waters (1961, 1965); and 

White (1974). 

DESCRIPTION OF THE STUDY AREA 

Piney Fork Creek is a part of the Red River water

shed within the Fort Campbell Military Reservation. The 

stream originates in Stewart County and flows in an easterly 

direction for approximately six miles to a point at where it 

enters Montgomery County. Within the latter county the 

stream continues its easterly flow for ten miles and empties 

into Little West Fork Creek. Mabry Road, Boiling Springs 

Road, Engineers Road, Palmyra Road, Grant Road, Ghost Corps 

Trail, Jordon Springs Road, Rendevous Road, and Normandy 
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Road cross the stream. The width of the stream bed averages 

approximately 15 feet, varying from four to 30 feet. The 

mean riffle depth is 1.5 inches, while the average depth of 

pools is two feet. At minimum flow, water is found only in 

the pool sections. The stream is dry an estimated three 

months during the year (USDA-SCS, 1969). 

Soil Type 

The soil is primarily Dickson-Mountview-Baxter 

Association; gently sloping to sloping, moderately well 

drained to well drained silty soils with some moderately 

steep cherty, clayey soils near drainage ways (Smith, 1974). 

Ichthyological Fauna 

The primary fish caught in this stream include 

Micropterus salmoides (Largemouth bass), M. dolomi~ui 

(Smallmouth bass), Ambloplites rupestris (Rock bass), 
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Pomoxis ~ (Crappie), and Lepomis macrochirus (Bluegill) 

(USDA-SCS, 1969). According to Woodruff (1971) additional 

species represented in Piney Fork Creek are Campostoma 

anomalum (Stoneroller), Pimephales notatus (Bluntnose minnow), 

Erimyzon oblongus (Creek chubsucker), Lepomis cyanellus 

(Green sunfish), Etheostoma caeruleum (Rainbow darter), and 

~ flabellare (Fantail darter). Probable inhabitants include 

Notropis ardens (Rosefin shiner), Semotilus atromaculatus 

(Creek chub), Lepomis ~egalotis (Longear sunfish), and 

Etheostoma spectabile (Orange-throat darter). 
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Stream pattern map of Piney Fork Creek, Montgomery and Stewart Counties, Tennes -
see. Circles and arabic numbers indicate invertebrate collection sites; roman 
numerals are used to illustrate Horton's method of ranking streams and represent 
stream order. Thickness of line varies with stream order 
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Morphometry 

Morphometric data were taken from an aerial photo

graphic map of Herndon, Kentucky Sheet 345711 Series V741 
' ' ' 
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prepared by the Army Map Service (KC) , Corps of Engineers, 

U.S. Army, Washington, D.C. (1964), with a scale of 1:50,000. 

Piney Fork Creek (Figure 1) is approximately 16 miles 

in length from source to mouth. The elevation is 600 feet at 

the source and 430 feet at the mouth, with an average gradient 

of 11.6 feet per mile. The stream pattern is dendritic (Reid, 

1961). 

According to the stre am order system developed by 

Horton, 1945 (in Kuehne, 1962) and based on the comparative 

branching of stream subsections from source to mouth, Piney 

Fork Creek is a fourth order stream. The sampling sites es

tablished at Normandy Road and Rendevous Road are located on 

the earlier stretches of the stream and are of the third order. 

The stream becomes fourth order at its junction with Elk Fork 

Creek; the latter stream is also classified as third order. 

Since no other fourth order stream conjoins Piney Fork, the 

rank is maintained up to its mouth where it enters Little West 

Fork Creek. Two lower order s treams, Little Creek and Jordon 

Cr eek, both third order, enter Piney Fork beyond its junction 

with Elk Fork Creek, but the y do not influence the ranking. 

The thre e , downstream coll ection stations, Jordon Springs Road, 

Pa lmyra Road, and Boiling Sp r ings Road, are located along the 

portion which is fourth order. 
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Description of Sampling Stations 

General Characteristics. The five collection sites 

established along the stream course from source to mouth in

cluded Normandy Road (Station 00), Rendevous Road (Station 01), 

Jordon Springs Road (Station 02), Palmyra Road (Station 03), 

and Boiling Springs Road (Station 04). 

Floral Cover over the respective sampling areas 

ranged from open, unshaded to densely shaded. 

The size of riffle and pool bottom sediment varied 

from silt covering bedrock to large rock and included coarse 

sand, gravel, and small rock. 

Generally, the riffle sections were narrower than the 

corresponding, downstream pool, at any given station. The 

width of the riffle stretches ranged from nine feet to 53 feet, 

while the pool widths varied from 15 to SO feet. Riffle depths 

averaged 3.5 inches, and the mean depth of the pool sections 

was two feet. These linear measurements appear to contradict 

the figures presented in the publication by the USDA-SCS, 1969, 

however extremely high, abnormal precipitation during the study 

period resulted in greater measurements of width and depth. 

Current velocity was negligible at all pools, but 

varied from 19 to 35 cm. per second at the riffle communities. 

Normandy Road. A riffle section was not present at this 

station. The pool was 15 feet wide with a mean depth of eight 

inches. The bottom sediment consisted of small rock and gravel 

covering coarse sand. A large population of floating Spirogyra 

~- and organic detritus covered the substratum. Vegetative 
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cove r over the pool and along the stream banks was negligible. 

Rendevous Rdad. As in the first station no riffle 
' 

section was found at this location. The pool was approximate

l y 18 feet wide and 18 inches deep. The bottom sediment in

cluded small rock, gravel and sand supporting submergent vege

tation and including detritus. The stream and stream banks 

were virtually unshaded. 

Jordon Springs Road. The riffle community was nine 

feet wide with a mean depth of four inches. The pool was 15 

feet wide with an average depth of 15 inches. Current veloc

ity at the riffle was 19 cm. per second. The bottom mineral 

matter at the riffle included small rock in the middle of the 

bed with small rock and gravel near either bank. Floral cov

er along the banks was dense, and both communities were shaded. 

Pool bottom sediment consisted of small rock and gravel cov

ering coarse sand with a layer of organic detritus. 

Palmyra Road. As to bottom mineral matter, the riffle 

section of this station may be divided, laterally, into two 

distinct communities. The bottom sediment of one section in

c luded large and small rock covering gravel; the adjacent 

s tretch consisted of bedrock with eroded joint plains inter

rupted by small rock. The latter community contained irregu

larly scattered islands of rooted, aquatic vegetation. The 

width of the entire riffle was approximately 55 feet with an 

average depth of three inches at the stony section and five 

inches at the other stretch. The pool section was 42 feet 
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wide and had a mean depth of 16 inches. The bottom sediments 

consisted of small rocks and solid rock fragments were sparse

l y strewn throughout the community. Both riffle and pool were 

virtually unshaded. Young Sycamore, Platanus occidentalis, 

were distributed along the stream banks, and a patch of root

ed, aquatic vegetation was located in the anterior littoral 

of the pool. The current velocity of the riffle was 22 cm. 

per second. 

Boiling Springs Road. The current velocity at the 

riffle was 35 cm. per second, the highest for the three rif

fles studied. The width was 20 feet with a mean depth of 

four inches. The sediment consisted of small rock and gravel. 

The pool area was approximately SO feet wide and 12 inches 

deep. The substrate was composed of s~lid rock slabs covered 

with a thin layer of silt, alternating with areas of small 

rock and gravel that were covered with detritus. Vegetation 

along the banks was moderate; both communities were sparse

ly shaded. 

METHODS AND MATERIALS 

Physical Data 

The mean width and depth were calculated at pool and 

riffle communities from each station. Current velocity was 

determined by the Surface-Float Method as outlined by Welch 

(1948) and modified by Robins and Crawford (1954). Since 

current velocity was negligible within the pool sections, only 

the riffle was considered. 
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Sediment analysis was based on the classification used 

by Hunt (1930). Five different categories were used to des

cribe the mineral material: (1) solid rock; (2) large rock, 

greater than six inches; (3) small rock, less than six inches 

but more than 1.5 inches; (4) gravel, less than 1.5 inches but 

more than one-eighth inch; and (5) coarse sand, 0 . 5 to two 

millimeters. Particle size was determined by mere observation 

and cursory examination. At each stream community a substrate 

sample was extracted with a conventional shovel and visually 

analyzed. 

Stream order was determined according to the class

ification by Horton (1945); ultimate headwaters or the small

est unbranched tributaries of a drainage basin are considered 

to be order one, and the union of two such units form a seg

ment of the next higher order. Rank is not increased by the 

entrance of lower order units (Kuehne, 1962). 

Biological Data 

Collecting. The Stratified Random Sample Method was 

used for all collections. This procedure involves the selec

tion of habitat types such as riffle and pool with the appli

cation of random sampling to each community (Cummins, 1962). 

The Surber-Bottom-Sampler was used to collect the 

benthic invertebrate fauna in both riffle and pool commun

ities (Welch, 1948). In the pool sections a plankton dip 

net and an insect net were also used to secure samples. The 

latter was improvised as a drag net and provided turbulence 
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and agitation when used in conjunction with the Surber -Bottom

Sampler. 

Separation, Preservation, and Identification. During 

the summer no sophisticated procedure for separation of organ

isms from mineral matter was attempted. The fall fauna were 

separated from mineral debris by a floatation method with 

carbon tetrachloride as outlined by Whitehouse and Lewis 

(1966). 

Unlike the fall samples, summer collections were not 

preserved in the field. The latter were identified, when pos

sible, in a live state. Occasionally, it was necessary to kill, 

fix, and preserve organisms to facilitate identification. 

Larger fauna were immersed in ten percent formalin or 70-80 

percent alcohol, while smaller, live invertebrates were mount

ed on slides. All collection bottles and slides, each with irs 

individual, preserved specimen, were labeled according to major 

taxon, scientific name, and collection site. 

Taxonomic keys used to identify the fauna included 

Pennak's Freshwater Invertebrates of the United States, Ward 

and Whipple's Freshwater Biology, and Usinger's Aquatic Insects 

of California. 

RESULTS 

Sixty-two different aquatic invertebrate animals 

representing six phyla were found in Pi~ey Fork Creek. A 

li s t of these forms, their distribution, and stage of de

velopment is given in Table I . The phyla, Platyhelminthes 



Invertebrate Fauna 

Ephemeroptera 
Stenonema sp . .. . ...... . . . 
Heptagenia sp .......... . 
Baetis sp .............. . 
Centroptilum sp. . . . .... . 
Choroterpes sp. . ....... . 
Brachycercus sp ....... . . 
Habrophlebiodes sp ..... . 
Neocloeon sp ........... . 

Plecoptera 
Claassenia sabulosa ..... . 
Brachyptera sp ......... . 
Acroneuria sp ... . ...... . 

Trichoptera 
Cheumatopsyche sp ...... . 
Polycentropus sp ....... . 

Diptera 
Tab anus sp. . ........... . 
Tanypodinae ............ . 
Chironominae ........... . 
Mansonia sp. . .......... . 
Anopheles sp ........... . 

Coleoptera 
Hexacylloepus sp ....... . 
Optioservus sp. . ....... . 
Psephenus herricki ..... . 
Chrysomelidae .......... . 
Dytiscidae . . . . ......... . 
Elmidae ................. . 

Odonata 
Lanthus sp ............. . 
Neoneura sp ............ . 
Argia/Hyponeura sp ..... . 

Hemiptera 
Gerris remiges .. . ...... . 
Pentacora sp ........... . 
Veliidae ............. .. . 
Glaenocorisa sp . . ...... . 
Trichocorixa reticulata 

Megaloptera 
Corydalus cornutus . . ... . 

Stage 

L 
L 
L 
L 
L 
L 
L 
L 

L 
L 
L 

L 
L 

L 
L,P 
L,P 

L 
L 

L 
L 
L 
A 
A 
A 

L 
L 
L 

A 
A 
A 
A 
A 

L 
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Season 

Summer Fall 

all stns. all stns. 
04 

02,03,04 
04 

01,02,03 
03 

01,03 

04 

04 

04 
02,04 

03 
01,03,04 
01,02,04 

04 
01 

02,03 
04 
03 
04 
04 

01,04 

01 

all stns. 
01 

04 
04 

03 

all stns. 
02 

02,03,04 
00,03 
02,03 

02 

02,03 
00 

02,04 

all stns. 
all stns. 

02,03,04 
04 
03 

03,04 

03 

03 

04 

Table I. Total Invertebrate Fauna collected during summer 
and early fall, 1974, at Piney Fork Creek. A= Adult, 
L= Larva, I= Immature, and P= Pupa. 



Invertebrate Fauna 

Hydracarina 
Unidentified ............ . 

Amphipoda 
Hyalella azteca ........ . 
Garnrnarus fasiatus ...... . 

Isopoda 
Lirceus sp. . ........... . 

Decapoda 
Orconectes propinquus .. . 
Orconectes irnrnunis ..... . 

Gastropoda 
Pleurocera sp. . ........ . 
Goniobasis sp .......... . 
Physa gyrina ........... . 
Lyrnnaea sp. . ........... . 
Gyraulus sp ............ . 

Pelecypoda 
Unidentified ........... . 

Ostracoda 
Lirnnocythere sp ........ . 

Copepoda 
Cyclopidae ............. . 
Macrocyclops sp ........ . 
Macrocyclops albidus ... . 
Eucyclops agilis ....... . 

Cladocera 
Sirnocephalus vetulus 
Sirnocephalus exspinosus .. 
Pleuroxus denticulatus .. . 
Pleuroxus striatus ..... . 
Chydorus sp ............ . 
Bosrnina longirostris ... . 

Rotatoria 
Euchlanis dilitata ..... . 
Le cane sp. . ......... . · .. . 

Oligochaeta 
Aeolosorna sp ........... . 
Naididae .............. • • 

Hirudinea 
Piscicola sp ........... . 

Platyhelminthes 
Planariidae ......... • • • • • 

Coelenterata 
Chlorohydra viridissima .. 

Table I. Continued 

Stage 

A 

A, I 
A, I 

A 

A, I 
A 

A 
A 
A 
A 
A 

A 

A 

A 
A 
A 
A 

A 
A 
A 
A 
A 
A 

A 
A 

A 
A 

A 

A 

A 
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Season 

Summer Fall 

all stns. all stns. 

01,03 
04 

04 

00,04 

all stns. all stns. 
04 

03 
03 
04 
03 
01 

03 

01 

03,04 
01 
02 
02 

03,04 

04 
01,02 

01 
01 

03,04 
04 

02 

03 

02 

02 

03 
03 

02,03 

02 

00,02 

00 

02,04 
02 
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and Coe lenterata wer , e represented by one specie s each. Other 

maj or taxonomic groups , r epres ented by a f ew individual s , i n -

cluded Asc he lminthes , Molluska, and Annelida with 2, 6, and 3 

members , r espe c tively. Forty -nine genera of the total fauna 

col l ec ted belong to the Phylum Arthropoda. Of this number, 16 

are crustaceans, one belongs to the Class Arachnida and the ' . 

remaining 32 fauna are insects representing eight different 

or ders. It i s apparent from cursory observation that this 

phylum, especiall y the crustaceans and the insects with a

quatic, immature stages, comprised the greater part of the 

str e am invertebrate fauna. 

Summer Fauna 

The summer samples were taken irrespective of com

munity makeup and sediment classification. The most abun

dant organisms during this season included representatives 

from the orders, Ephemeroptera, Diptera, Coleoptera, and 

Decapoda (Table II). The mayfly nymph, Stenonema ~-, was 

found at all stations at high relative densities. Baetis 

~ - and Choroterpes ~- were also collected at three of the 

four collecting sites but less frequentl y . Only the larvae 

of one genus of caddisfly, Cheumatopsyche, was collected in 

abundance, and this population was found at station 04. The 

subfamilies, Tanypodinae and Chironominae, members of the 

Ord er Diptera, were abundant at most stations. The former 

did not occur at station 03, while the latter was absent 



Invertebrate Fauna 

Ephemeroptera 
Stenonema sp. 
Baetis sp · · · · · · · · · · · · · · · • • .... 
Choroterp~s · ~p: · · · · · · · · · · · · · · • • • • .. 
Centroptilum sp. · · · · · · · · · · · · · · · · · • • 
Habrophlebiodes sp · · · · · · · · · · · · · · · · • 
Brachycereus sp. · ··············· 

Plecoptera · · · · · · · · · · · · · · • • • • 
Acroneuria sp 
~laassenia sabui~~; · · · · · · · · · · · · · · · · 

Tr1choptera · · · · · · · · · · · · · · · 
Cheumatopsyche sp. 

_Polycentropus sp. ········· ······· 
D1ptera · · · · · · · · · · · · · · · · · 

Tabanus sp. 
Tanypodinae · · · · · · · · · · · · · · · · · · · · · · · ....................... 
Chironominae 
Mansonia sp. · · · · · · · · · · · · · · · · · · · · · · 
Anopheles sp. · · · · · · · · · · · · · · · · · · · · · · ..................... 

Coleoptera 
Hexacylloepus sp ................. . 
Psephenus herricki 
Chrysomelidae ..... :::::::::::::::: 
Dytiscidae ............. ........... 

Odonata 
Neoneura sp. . .................... . 

Hemiptera 
Pentacora sp. . ................... . 
Glaenocorisa sp. . ................ . 
Trichocorixa reticulata .......... . 
Gerris remiges ................... . 

Megaloptera 
Corydalus cornutus ............... . 

Hydracarina 
Unidentified ..................... . 

Amphipoda 
Hyalella azteca ................ . . . 
Gammarus fasciatus ............... . 

Isopoda 
Lirceus sp. . .......... • • • • • • • • • • · · 
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Station Number 

01 02 03 04 

A A A A 
F F F 

F F F 
R 

R R 
R 

F 
F 

A 
R R 

R 
A A A 
A A A 

F 

R 

R 

R 

A A A 
R 

R 
R 

F 
F 

F F F F 

R 

R R R R 

R F 
F 

R 

Table II. General Distribution and Relative Density of the 
Invertebrate Fauna collected from summer samples at Piney 
Fork Creek. Collections were taken from the benthos, plankton 
and epineuston. A=Abundant, F=Frequent, and R=Rare. 



Station Number 
Invertebrate Fauna 

01 

Decapoda 
Orconectes propinquus .. .. ........ . A 
Orconectes imrnunis .. .. . .... ...... . 

Gastrapoda 
Gyraulus sp. . . . . . . . . . . . . . . . . . . . . . . R 
Physa gyrina .. . .......... . ....... . 
Pleurocera sp. . .................. . 
Goniobasis sp. . .................. . 
Lyrnnaea sp. . ..................... . 

Pelecypoda 
Unidentified ..................... . 

Ostracoda 
Lirnnocythere sp. ................... R 

Copepoda 
Macrocyclops sp. .................. F 
Macrocyclops albidus ............. . 
Eucyclops agilis ................. . 

Cladocera 
Sirnocephalus vetulus ............. . 
Pleuroxus denticulatus ........... . 
Pleurosux striatus................. F 
Chydorus sp. . . . . . . . . . . . . . . . . . . . . . . R 
Bosmina longirostris . . . . . . . . . . . . . . R 

Rotatoria 
Euchlanis dilitata ............... . 
Lecane sp. . ...................... . 

Oligochaeta 
Aeolosorna sp. . ................... . 

Hirudinea 
Piscicola sp. . ............ • • • • • • • • 

Platyhelminthes 
Planariidae .............. • • • • • • • • • 

Coelenterata 
Chlorohydra viridissirna .......... . 

Table II. Continued 

02 

A 

F 
F 

F 

F 

F 

R 

03 

A 

A 
A 
R 

R 

F 

F 

R 

16 

04 

A 
R 

R 

F 
R 

F 
R 



fr om station °2 . Onl y one genu s from the Order Coleoptera 

was collected in abund ance dur i ng the summer. Larvae of the 

aquatic beet l e , Hexacylloepus, were taken at all station s 

except Rendevou s Road, where a riffle section did not exi s t. 

This genu s belongs to the Family Elmidae (Riffle Beetles). 

Representatives of the Order Plecoptera appeared only at 

s tation 04. The tw " · o species" generally encountered were 

Acroneuria ~- and Claassenia sabulosa . Aquatic hemiptera, 

taken from the neuston, included Pentacora ~- (station 01), 

Glaenocorisa ~- and Trichocorixa reticulata (station 04), 

and Gerris remiges observed at all stations. Two other 
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groups demonstrating significant representation in the summer 

samples included the orders, Decapoda and Gastropoda. The 

former was represented by the crayfish, Orconectes propinquus, 

while the latter included the genera, Pleurocera and 

Goniobasis. The decapod was taken, frequently, at all sampling 

areas, but aquatic snails were restricted in distribution to 

station 03. Other crustaceans frequently encountered were 

Hyalella azteca (station 03), Gammarus fasciatus (station 04), 

Macrocyclops ~- (station 01), ~- albidus and Eucyclops agilis 

(station 02), Simocephalus vetulus (stations 03 and 04), and 

· 0l nd 02) The rotifer, Euchlanis Pl euroxus striatus (stations a · 

dilitata was collected frequently, at stations 03 and 04, while 

h Sn. and members of the Family Planariidae t e annelid, Aeolosoma ::..L. 

found periodically in collections at (P latyhelminthes) were 

station 02 . d Onstrating rare occurrence are Other fauna em 
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listed i n table II. 

Fall Fauna 

Riffle Community . Generally, in this study, the 

mo s t abundant or ganisms found within the r iffle communities 

at the three stations where riffles were present, belong to 

three insect orders: Ephemeroptera , Diptera, and Coleoptera 

(Table I II)• The mayfly nymphs, Stenonema ·~ and Bae tis 

~, were collected at all riffles. The former genus was 

abundant at all stations, while the latter was abundantly 

distributed at station 04 but only frequently at the other 

two stations. Choroterpes ~ was periodically collected 

at all stations but was absent from both the solid rock 

substrate at station 03 and samples taken near the bank at 

station 04. The two dipteran subfamilies, Tanypodinae and 

Chironominae, were, as in the summer, relatively abundant 

at all stations with the exception of station 03 where they 

were occasionally found. Aquatic beetle larvae of the genus, 

Hexacy~loepus, were taken in appreciable numbers at station 

03 within the stony riffle community and at station 04 near 

the bank and within the mid-riffle section . The only other 

members of this order taken in samples were Optioservus, 

abundant at station 04 and Psephenus herricki, rare at station 

03. The only snail population to be found at the sampling 

st ations along this stream occurred at station 03. Both riffle 

bottom and the solid rock substrate , 
sub-communi ties, the stony 

t d fauna · Goniobasis ~ was 
were well repres ented by gas r opo · 



Benthic 
Invertebrate 

Fauna 

Ephemeroptera 
Stenonema sp. 
Baetis sp · · · · · · · · · · · 
Centropt iiu~·;~ ··· · ······ 
Choroterpes sp. · · · · · · · · · 
Neocloeon sp ... : : :: : ::: : 
Habrophlebiodes sp. 
Brachycercus sp .... ::::: 
Heptagenia sp. 

Plecoptera · · ·· ·· ···· 
Claassenia sabulosa . . .. . 

Tr ichoptera 

D
_Cheumatopsyche sp ...... . 
1ptera 

Tanypodinae ... . ........ . 
Chironominae .. . . . ....... 

Coleoptera 
Hexacylloepus sp ....... . 
Optioservus sp ......... . 
Psephenus herricki 

Odonata · ·· · · · 
Argia/Hyponeura sp ..... . 

Hemiptera 
Vel i idae . .............. . 

Hydracarina 
Unidentified ........... . 

Amphipoda 
Hyalella azteca ........ . 

Gastrapoda 
Pleurocera sp ........ . . . 
Goniobasis sp .......... . 

Pelecypoda 
Unidentified ...... . . . . . . 

Copepoda 
Cyclopidae . . ........... . 
Macrocyclops albidus ... . 

Oligochaeta 
Aeolosoma sp ........ . .. . 
Naididae .. .. .... . ..... . . 

Decapoda 
Orconectes propinquus ... 
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Stn . 02 St n . 03 Stn . 04 

near mi d- st onysol i c ne ar mid 
bank ri f . rif . roe bank r if . 

A 
F 
R 
F 
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A 
A 

F 

F 

F 
R 

F 

A 
F 

F 

R 

F 

A 
A 

F 

R 

R 

F 

F 

A 
F 

F 

R 
R 

R 

A 
A 

A 

R 

R 

R 

A 
A 

F 

F 

A 

A 
F 

R 

R 
R 

R 

A 

R 

A 
A 

R 

F 

A 

A 
A 

A 
A 

R 

F 

F 

A 
A 

F 

A 

A 
A 

A 
A 

R 

F 

F 

Table III. Distribution and Relative Density of Benthic 
Macro-invertebrates taken during fall collections in riffle 
communities at Piney Fork Cr eek. 



prominent i n both r iffle · sections, while Pleurocera ~- was 

collected only from the stony ri"ffle. Caddisfly larvae 

appeared less frequently in the fall collections. 

Cheumatopsyche was the only form found and appeared in only 

t hree of the six riffle sub-communities sampled. These 

larvae were abundant at station 04 and frequently observed 

in samples taken near the bank at station 02. The oligo

chaete, Aeo1osoma ~-, was collected in small numbers at all 

stations; near the bank at station 02 and 04 and from the 

stony riffle at station 03. Other invertebrates with rare 

occurrence in the fall samples are included in Table III. 
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Pool Community. The pool communities sampled at 

stations 02, 03, and 04 (Table IV) were surprisingly similar 

in fauna! types to the corresponding, upstream riffle at each 

station. The pool at station 00 contained benthic inverte

brates which were comparable, taxonomically, to the forms 

found at the other pool communities, although a few were 

peculiar to that location. Stenonema, Baetis, and Choroterpes 

were found in large numbers at stations 02, 03, and 04. 

Choroterpes was absent from samples at station 00, however a 

few individuals of the genus, Brachycercus, were collected. 

Larvae of the midges (Tanypodinae and Chironominae) were pres

ent at all collection sites but in lower numbers. The 

was absent from stations 00 and 04, coleopteran, Hexacylloepus, 

and Optioservus was collected only at station 04. Population 

high at the two locations. densities of these beetle larvae were 



Benthic 
Invertebrate 

Fauna 

Ephemeroptera 
Stenonema sp 
Baet is sp · · · · · · · · · · · · · · · · · · • • • . 
Choroterp~s · ;p: · · · · · · · · · · · · · · · · • • • • 
Brachycercus sp ················ ··· 

Plecoptera · · · · · · · · · · · · · · · • • • • 
Brachyptera sp. 

Trichoptera · · · · · · · · · · · · · · · · · · · 
_Chuematopsyche sp. 

D1ptera · · · · · · · · · · · · · · · · 
Tanypodinae 
Chironominae · · · · · · · · · · · · · · · · · · · · · · · 

Coleoptera · · · · · · · · · · · · · · · · · · · · · · 
Hexacylloepus sp. 
Opt ioservus sp · · · · · · · · · · · · · · · · · 

Odonata · · · · · · · · · · · · · · · · · · · · 
Lanthus sp. 

Hemiptera · · · · · · · · · · · · · · · · · · · · · · · 
Pentacora sp ..................... . 

Hydracarina 
Unidentified ...................... 

Amphipoda 
Hyalella azteca 

Gastrapoda 
................... 

Goniobasis sp. . .................. . 
Pleurocera sp. . .................. . 

Pelecypoda 
U "d 'f" d n1 ent1 1e ..................... . 

Decapoda 
Ore t · onec es prop1nquus ............ . 

Copepoda 
Macrocyclops albidus ............. . 

Cladocera 
Simocephalus sp .................. . 

Oligochaeta 
Aeolosoma sp. . ................... . 

Station Number 

00 02 

A A 
F F 

R 

R 

F 

F 

F F 
F F 

R 

R 

A 

F F 

F 

F 

F 

03 04 

A A 
F F 
F F 

F A 

A 

R 

A 
A 

F 

A 

R 

R R 

F F 

F 

Table IV. Distribution and Relative Density of Benthic 
Macro-invertebrates taken during fall collections in pool 
communities at Piney Fork Creek. 
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Three other i nsect forms were collected, each at one station 

only ; an odonaton, Lanthus sp . a t station 03; an hemipteran, 

Pentacora ~- at station 04; and a tricopteran, Cheumato 

psyche ~- at station 02. The first two genera appeared 

rarely in samples, and the caddisfly was frequently en

countered. The crayfish, Orconectes propinquus, was well 

distributed at all sampling locations within the pool areas. 

The gastropod fauna at station 03 was considerably less 
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dense in the pool section, but the relative density was 

significantly high compared to the other invertebrate fauna. 

Other invertebrates prominent at given locations included the 

crustaceans, Macrocyclops albidus, Simocephalus ~-, and 

Hyalella azteca, a few unidentified pelecypods, and the 

oligochaete, Aeolosoma ~-

Longitudinal Zonation, Species Diversity, and Stream Order 

Table V shows a fairly, steady change in the faunal 

composition (longitudinal or altitudinal zonation) as the 

watercourse descends from 600 to 430 feet. This is accomp

lished by the addition and replacement of species from source 

to mouth. The number of species collected at each station 

successively increased from 11 (station 00) to 34 (station 04). 

Thus, as demonstrated by other authors (Kuehne, 1962; Harrel 

and Dorris, 1968; MacKay and Kalff, 1969; and Hynes, 1971), 

specie s diversity increases longitudinally, in a downstream 

direction. 

the number of spe~i~s increases with Likewise, 
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Station 
Altitude (ft.) 00 01 02 03 04 

600 580 560 480 430 
Gr oup "Species" 

Ephemeroptera Stenonema * Ephemeropt era Baet1s * * * * 
Ephemeroptera Bra clircercu s 

* * * * 
Plecoptera Brachr~tera 
Diptera 
Diptera 

Tanypo 1nae * * * * * 
Hydr acarina 

Chironominae * * * * * 
Unidentified 

Amphipoda Hralella azteca 
Decapoda Orconectes ErOEin~uu~ * * 
Copepoda * * * * * 

Cladocera 
MacrocrcloEs Albi us * * * 

Ephemeroptera 
S1moceElialu:s * * * 
ChoroterEes * * * * Ephemeroptera HaEro:eliieE1odes 

Diptera AnoElieies * Odonata Neoneu:ra 
Hemiptera Pentacora 
Hemiptera Gerr1s remiges * * * * Gastropoda Giraulus 
Ostracoda L1mnocrthere 
Cladocera Pieuroxus * * 
Cladocera cliydorus 
Cladocera Bosmina Longirostris 
Ephemeroptera Centr0Et1Ium 
Ephemeroptera Neocloeon 
Trichoptera CheumatOEsrche * * 
Trichoptera PoircentrOEUS 
Coleoptera Hexac1IIoeEus * * * 
Copepoda Euc:rc OES ag1l is * 
Oligochaeata Aeo osoma * * * 
Al i gochaeata Naididae 
Tricladida Planariidae * 
Coelenterata Chlorohrdra viridissima 
Pelecypoda Un1dent1f1ed 
Di ptera Tabanus 
Coleoptera PseElienus herricki 
Megaloptera corrtlaius cornutus 
Gastropoda Pleurocera * 
Gas tropoda Gon10'6as1s * 
Ga s t r opoda I:ymnaea 

Table V. Longitudinal Zonation of the Invertebrate Fauna 
at Pi ney Fork Creek. Stations 00 and 01 represent early 
fall and summer samples, respectively, while stations 02 
through 04 i nclude both summer and early fall collections. 
A dash (- ) denote s the presence of a species, ~nd ~n . 
asterick ( *) r epresents frequent or abundant d1str1but1on. 
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Station 00 01 02 03 04 Altitude (ft.) 600 580 560 480 430 
I 

Group '.'Species" 

Rotatoria · Euch1anis dilitata * * Hirudinea P1sc1c0Ia 
Plecoptera Claas~enia sabulosa * Odonata Arg1a7Hi:eoneura 
Odonata Lanthus 
Decapoda Orconectes immunis 
Gastropoda thysa gyrina 
Rotatoria ec ne 
Coleoptera O:et1oservus * 
Ephemeroptera Re1tagen1a 
Coleoptera Ve 11dae 
Coleoptera Chrysomelidae 
Coleoptera Dytiscidae 
Plecoptera Acroneuria 
Diptera f;Janson1a 
Hemiptera Glaenocorisa * 
Hemiptera Trichocorixa reticulata * 
Amphipoda Gammarus Iasc1atus * 
Isopoda Lirceus 

Table V. Continued 
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increasing s tream order (Kuehne, 1962 and Harrel and Dorris, 

1968) · At Piney Fork Creek, samples from stations 00 and 01, 

stream order three, contained 22 different genera, while 

collec tions at stations 02 through 04, stream order four, 

included 51 "species". 

DISCUSSION AND CONCLUSIONS 

According to Odum (1953) streams generally exhibit 

two major habitats, rapids (riffles) and pools. Thus, two 

general stream community types may be considered. Within 

these broad categories, the type of bottom, whether sand, 

pebbles, clay, bedrock or rubble, is a significant factor 

in determining the nature of the community and population 

density of its inhabitants. Percival and Whitehead (1929) 

were the first stream ecologists to investigate the rela

tionship between benthic distribution and the nature of the 

substrate. They recognized seven basic substrate types and 

found certain animal species consistently associated with 

each. Hunt (1930) also recogni zed the importance of sub

strate type in determining the distribution of stream 

benthos. Pennak and VanGerpen (1947) visually recognized 

f l·n a Colorado trout stream and des-our substrate types 
· ted with each. Cummins and cribed the benthic fauna assoc1a 

Lauff (l 969 ) related that substrate particle size or food 

dl· stributional influences for macro
supply exert primary 

Furthermore, the authors suggested that, 
invertebrate fauna. 

t . le size may serve as a common 
in many cases, substrate par ic 
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denominator in benthic s t re am ec ology. Odum (1953) sug gest ed 

that current is a majo r , l i miting factor in rapids, but the 

hard bottom , especi a lly if composed of stones, may offer 

favorable sur f aces for a ttachment . The soft , continually 

shif t i ng bottom of pool areas generally limits smaller 

benthic organisms to burrowing forms, but the deeper, slower 

water is more favorable for nekton, neuston, and plankton. 

The number of species able to live in any one habitat is 

proportional to the number of potential microhabitats in that 

environment (MacKay and Kalff, 1969) . Generally, sand is the 

l ea st favorable sediment type and supports the smallest num-

ber of species and individuals of benthic organisms. Clay 

bottom is more favorable than sand; flat or rubble rocks produce 

the largest variety and highest density of bottom organisms. 

However, MacKay and Kalff, 1969, state that leaf habitats are 

the most diversified relative to numbers of species. Usually, 

benthic invertebrates have a higher density in riffle commun

ities, whereas stream nekton and burrowing forms, i.e. clams, 

burrowing Odonata and Ephemeroptera are more abundant in pool 

communities. 

Benton and Werner (1958) state that midge larvae 

(Chironomidae) and the water penny (Psephenidae) are common 

in swift water. Certain snails and crayfish are among the 

f the fast-water community, and flat
larger invertebrates o 

la rvae of such insect groups as the 
wor ms (Turbellaria) and 

d Odonata make the stony habitat 
Ephemeroptera, Plecoptera , an 
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of the bottom t he ir home . A · 1 n1ma s of the slow stream are more 

varied than in swift water and include greater numbers of 

large speci es. Yet, the bottom fauna may not be more numer 

ou s ; fo r wi thout stones, suitable dwelling places, except fo r 

bur rowing forms, are lacking . Snails, clams, bryozoans, 

amphipods, leeches, crayfish, and aquatic earthworms may be 

present, as well as many insects, both larvae and adult. 

Distribution of Piney Fork Fauna by Groups 

Ephemeroptera. Pennak and VanGerpen (1947) suggest

ed that this order is adapted to a wide range of current 

speeds and exposure in stream habitats. According to Reid 

(1961) mayfly nymphs are common inhabitants of most streams 

that contain sufficient oxygen. Smith (1966) related that 

the non-burrowing forms are peculiar to swift water (greater 

than SO cm/sec), however current velocities did not exceed 

35 cm/sec at Piney Fork Creek. The Ephemeroptera was the 

most diversified group represented in samples and appeared 

in all riffle and pool communities . Densities were higher 

in the former. Minckley (1963) related that this order is 

more characteristic of riffle sections . 

(1970) tated that this genus, due 
Stenonema. Hynes s 

to its flat morphology, lives i n stony s treams but on unex-

posed surfaces. Rel.d (1961), Stenonema is According to 
· water movement. Crisp 

usually found wherever there i s some 
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and Crisp (1973) f ound it mo r e numerous in riffles than i n 

poo ls. I n a study by Pennak and VanGerpen (1947), Stenonema 

was rare on rubble and coars e sand riffles. At Piney Fork 

Creek, Stenonema was abundant in pool and r iffle communities, 

on a ll substrates . Highest densities appeared on gravel and 

small ro c k riffles. 

Baetis. Pennak and VanGerpen (1947) found this form 

in abundance on rubble and gravel, and bedrock. According to 

Re i d (1961) and Hynes (1970), Baetis is a widespread stream 

i nhabitant, especially on stony substrates. According to 

Macan (1963), Baetis has been found in streams with current 

velocities of ten to 182 cm/sec, and specimens have been 

collected within a range of 15 to 60 cm/sec. During the 

pr es ent study, Baetis was collected, frequently, at all 

s t a tions, both pool and riffle areas. Since this form is 

common in stream drift (Peterka, 1969 and Waters, 1961, 1965), 

i ts presence in pool communities is anticipated. 

Choroterpes . This genus was the only other significant 

member of the Ephemeroptera collected at Piney Fork Creek. 

This form was frequently taken in collections at riffle and 

pool areas. 

Other Ephemeroptera . Several additional genera includ

.1 Habrophlebiodes, Heptagenia, ing Brachycercus, Centropt1 um, -

d in rare numbers. and Neocloeon were collecte 

was found on the riffle edge at station °2· 

Centroptilum 

According to 

Hynes (1970) , this fo r m l·s numerous on stony substratum. 
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One i nd ividual of Heptagenia was taken from the edge of the 

small rock and grave l riffle at station 04. Hunt (1930) found 

Heptage nia abundant, on large rock riffles and solid rock 

bottom pools. Heptagenia has been found in current velocitie s 

no greater than 28 cm/sec (Macan, 1963). 

Plecoptera. Reid (1961) and Smith (1966) relate that 

stoneflies are characteristic of swift water communities. 

Hunt (1930) found this order in riffle areas with free, rock 

bottoms, especially large rock. According to Pennak and 

VanGer pen (1947), plecopteran nymphs are confined to the under

surfaces and lateral aspects of rubble and gravel. The authors 

contend that exposed bedrock, coarse gravel, and coarse sand 

in a Colorado trout stream were not suitable for representa

tives of this order. During the present investigation, 

plecopteran nymphs were found, frequently, in the riffle at 

station 04, but were virtually absent from other sample sites. 

Acroneuria. Crisp and Crisp (1973) found this form, 

typically, in riffle communities, although a few individuals 

1 In Pl· ney Fork Creek, Acroneuria were collected from poo s. 

was found at station 04 in a small rock and gravel riffle. 

White (1974) observed this genus throughout the year in 

riffles of Brashear's Creek, Kentucky. 

fl mph was taken at one 
Brachyptera. The st0ne Y ny 

N ndy Road. Brachyptera 
station, the pool community at orma 

by White (197 4) from the riffles of 
fasciata was collected 

Brashear's Creek where the water was deep and relatively slow . 
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Claa s sen i a sabu losa. This specie s wa s the mo s t prom

inent r epre sentative of the Plecoptera coll ected at Piney 

Fork Creek . Th is in sect larva was found in the riffles at 

stations 02 t hrough 04 and was b a sent f r om all pool commun -

ities . 

Trichoptera. According to Dodds and Hisaw (1925), 

caddisfl y larvae have successfully invaded waters of all 

swiftness from stagnant pools to mountain torrents. Absence 

of portable cases must be considered an adaptation to swift 

waters. Minckley (1963) discovered that trichopterans were 

negligible in silty to sandy pools but were present in sig

nificant numbers in riffles and plant beds. Smith (1966) 

reported that ~addisfly larvae are characteristic of bedrock 

and swift water. Pennak and VanGerpen (1947) while investi

gating a trout stream in Colorado, found this order surpris

ingly low; coarse sand and gravel had only negligible pop

ulations. Hunt (1930) found Hydropsychidae characteristic 

He of the rapids community, especially at shallow depths. 

found this family far more abundant on solid rock bottoms 

than any other type. 

During the present study, Cheumatopsyche was taken 

rl.ffle sections, while Polycentropus was colprimarily from 

lected rarely in this habitat. 
During a study of the Susaa 

found in stretches 
River (Macan, 1963), Polycentropus was 

. ll y stone bottoms, and in 
with gravel, sand, and occas i ona ' 

. d rate velocity (10-50 cm/sec). 
current of slight to mo e 
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Dip tera . Two sub f amil ies, Chironominae and Tanypodina e , 

of the Family Chi ronomida e, were hig hly rep r e sent ed at all 

sta t io ns along Piney Fork Cre ek . Mi nckl ey (1963) r eport ed 

that dip t e ran l arvae may be found i n s ign if ican t numbers a t 

r i f fles, pools, and in pl ant beds. According to th i s author , 

percentag e composition increases downstream. Smith (1966) 

sugges t ed that the optimum substra ta for larvae of this order 

ar e bedrock and gravel. Hunt (19 30) found chironomids more 

abundant on solid rock riffles. They were also abundant on 

l arge rock bottoms and slightly distr ibuted in small rock 

r iffle s. In the pool communities of Otter Creek, this famil y 

was prevalent on solid rock bottoms but relatively scarce on 

other sediment types. Densities were higher in shallow water. 

Stehr and Branson (1938), during their investigation of an 

intermittent stream in Ohio, reported that the larvae of true 

midges were far more abundant in riffle sections than in pools. 

The Chironomidae collected by Crisp and Crisp (1973) were pe

culi ar to the riffle areas with small rubble and a few large 

r ocks. 

Chironominae. At Piney Fork Cr eek this group was col-

all substrata except solid lected in significant numbers from 

rock . Pennak and VanGerpen (1947) found these forms to be 

Coarse sand, abundant on coarse gravel 
highly concentrated on 

and rare on rubble and bedrock. 
During a study of West Creek 

d K lff (1969) reported that 
i n Quebec, MacKay an a 

in the detritus at all 
was nume r i c ally important 

this group 

seasons of 



the year. Pennak (1953) rela t ed tha t the majority of the 

Chironomi nae occur i n s luggi s h s tre ams, pond s , and lakes. 

Tanypodinae . In Piney Fork Creek, t he distribution 

of this group was s i milar t o that of the Chironominae. In 
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a s tream near Madis on, Wisconsin , Cook (1 965) found thi s 

gro up mos t frequentl y in shallow, mud bot t oms. Pennak (1953 ) 

s tated that representative s of th i s subfamily occur in a 

variety of habitats. 

Ot her Dipter a . Less impor tant r epresentatives of 

this or der included the larva of the hor sefly, Tabanus, and 

Anophe l es and Mansonia, both members of the mosquito family 

(Cu l icidae). A single larva of Tabanus was collected at 

station 03 during the summer. Gersbacher (1937) reported a 

few larval tabanids from a lower, sandy bottom stretch and 

muddy bottoms in Illinois streams. Only a few species of 

t his genus occur in swift water (Pennak, 1953). Anoph~les 

was collected frequently from the pool section at station 01. 

Th is ge nu s was absent at all other sites. According to Stehr 

and Br anson (1938), the culicids are characteristic of up

s t ream habitats and are more frequent in sandy bottom pools 

Pennak (1953) noted that Anopheles is usually 
(Re i d , 1961). 

found i n all types of nonstagnant water, from small puddles 

to str eams. 
. f Manso nia was taken from samples 

One specimen o 

at s t a tion 04. 
Of the 13 families found in freshwater 

Coleopter a. 

Were 
collected at Piney Fork Creek; 

habi tats, only four 



Elmidae, Psephenidae , Dy t iscid ae , _and Chrysomelidae . 

Elmidae. Larvae of the riffle beetle were the mos t 

abundant org anisms from this or der taken dur i ng the presen t 

study. 

Hexacyll oepus and Optio servus we r e collected from 

small rock and grave l s ediments. The former appeared freq 

uentl y , if not abundantly , in most riffle s and was collect

ed at two of the fi ve pools sampled. As reported by Hynes 

(1971), this form wa s prevalent at the middle and lower 

stretches of the stream. 
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Optioservus was peculiar to station 04, occurring in 

bo th str eam communities. Hunt (1930) considered the riffle 

be etle characteristic of riffle bottoms covered with free 

ro ck, especially the large rock type. He found pool areas 

to be virtually devoid of this form. In a Colorado trout 

s t ream, adult and larval elmid beetles were found to be 

most densely populated on rubble with only a few individuals 

taken f rom gravel bottoms; they were negligible on bedrock 

and absent on sand (Pennak and VanGerpen, 1947). In Lander 

Springbrook , New Mexico, Noel (1954) found large populations 

i n a s ection with rubble sediment and swift current. 

Ps ephenidae. These organisms commonly occur on rocky 

or grave l bo ttoms along wave-swept shores and in streams where 

t he wa ter i s shallow and swift (Pennak, 1953). A few individ 

were collected at station 03 in the 
uals of Psephenus herricki 

riffl e section. to Smith (1974), this species is 
According 



34 

charac ter i s t ic of swift t 
s reams (current velocity greater than 

SO cm/s ec ). In a study of a West Ind1' an stream, Hynes (1971) 

report ed this species from the mi'ddle and lower reaches. Crisp 

and Cr isp (1973 ) found Psephenus abundant in riffle areas and 

ra r e in pools. Individuals appeared to be peculiar to rubble 

riffles. 

Chrysomelidae and Dytiscidae. One adult specimen be

longing to the Family Chrysomelidae (leaf beetles) was col

lected during the summer at station 04. However, Pennak (1953) 

contends that there are no true aquatic adults and only a few 

semiaquatic species in this family. A solitary adult diving 

beetle (Dytiscidae) was taken in a summer sample at station 04. 

This family occurs in the shallow bays and small inlets of 

lakes and requires a clean substrate and aquatic vegetation. 

Few species inhabit muddy bottoms, rapid water, or springs 

(Pennak, 1953). During the summer, this family becomes more 

abundant (Hunt, 1930). Stehr and Branson (1938) found this 

family to be characteristic of sandy pools and rocky riffles 

during the summer and fall. 

Odonata. This order was virtually absent from most 

C k During early fall, Argia/ stations at Piney Fork ree • 

d from the riffle and Lanthus from Hyponeura was collecte 

A single specimen of Neoneura was the pool at station 03. 

01 Adult representatives of 
taken from the pool at station · 

d Calopteryx maculata, the black-
the Family Coenagrionidae an -

d ·n abundance during the sum
winged damselfly, were observe 1 
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mer at station 03 . 
Smi th (19 66 ) consider s th is order charac -

teristic of the pool community. H ( unt 1930) collected one 
individual of Arg ia fr om a 1 - ar ge rock bottom in a shallow poo l 
of Otter Creek. Crisp and Cri sp (1973) found one specimen of 

this 0rder at an upstream station in a rubble riffle. During 

a s t udy of a West Indian stream, Hynes (1971) found A~gia 

pres ent at all stations along the stream course but more 

dense i n the middle stretches . Wright (1943) reported 

several nymphs of this genus from solid rock slabs in creeks 

near Nashville. 

Hemiptera. Representatives of four families from 

th i s order were found at Piney Fork Creek; Gerridae (water 

striders), Corixidae (water boatmen), Veliidae (ripple bugs), 

and Saldidae (shore bugs). All families, except a single 

member of the Saldidae, were collected from station 04. Hunt 

(1930) reported that in a creek n~ar Nashville the density of 

these families increase during the summer. Stehr and Branson 

(1 938) found corixids and water striders characteristically in 

pools but suggested their probable occurrence in rocky riffles. 

These forms were taken f rom the middle and lower sections of 

an intermittent stream in Ohio. According to Smith (1966), 

wat er boatmen and water striders are peculiar to slow streams . 

Pennak (l 9S3) related that corixids occur everywhere along the 

bottom in the shallows of ponds, lakes and streams, while 

1 l
· n or near the ripples and rapids of 

ripp le bugs occur chief Y 

small st reams. S
aldid, was collected during the 

Pentacora, a 



summer from the pool at s t a t i on 01 . Borror and White (1970) 

state that shore bugs are common along grassy shores and 
banks. 

Amphipoda. Minckley (1963) found members of this 

gro up abundant in pl ant beds and bare riffles, and low in 

rubble riffles and silty to s andy pools. Stehr and Branson 

(193 8) considered the Gammaridae as fauna peculiar to the 

middle and lower reaches in rock bottom pools. During the 

pre sent study, Hyalella a zteca was collected from four of 

the five sampling stations in both riffle and pool sections 

but was more dense at the lower segments . Reid (1961) re

lated that H. azteca is a common inhabitant of southern 

lakes and streams in North America. Noel (1954) in a study 

of a New Mexico springbrook found Gammarus fasciatus at all 

sampling sites even though there was great variation in 

substrate type and current velocity. This species occurred 

only at station 04 during the summer at Piney Fork Creek. 

Wa ters (1961, 1965) states that Gammarus is a principal 

s tream drift organism and is common on all bottom types , 

especially sandy pools. According to Hynes (1970), in 

small streams and larger ones with slow current, Gammarus is 

fairl y evenly distributed in areas where the amphipod can 

shelter under stones. In swift current, they are found more 

edges rather than in mid-riffle areas. frequently along the 

b th species are common in unpol 
Pennak (1953) states that 0 
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lut ed, l
· ncluding springs, springbrooks, streams, 

c lear waters 

poo l s, ponds, and lakes. 



Decapoda. Two crayfish species were encountered at 

Piney Fork Creek. Orconectes propinquus was collected 

frequently in pools and riffles. Reid (1961) found this 

form, typically, in stream habitats, while Pennak (1953) 

states that it is a common inhabitant of stony bottoms. 

During an eight-year study on the Vermillion River, in 

Illinois, Q. propinquus was found to be most abundant on 

riffle substrates but also appeared frequently on sandy 

and muddy pool bottoms (Kendeigh, 1961). One specimen of 

0. immunis was collected from under a large rock in slow 

current at station 04. This species is characteristic of 

sluggish streams and ponds (Pennak, 1953). 
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Gastropoda. Pennak (1953) relates that the great 

majority of species and individuals occurs in shallow water, 

especially at depths less than three meters. According to 

Hynes (1970), the broad foot of gastropods is an adaptation 

to stony substrata. Minckley (1963) found gastropods rare 

on riffle bottoms but abundant in plant beds and silty to 

sandy pools. The riffle and pool at station 03 contained 

large populations of Goniobasis and Pleurocera. Both gen-

from all Other stations. Hynes (1970) ob
era were absent 

able to maintain its position in 
served that the former is 

solid substrate. Shelford (1937) 
fast water only if upon a 

Streams this form occurs on the upper 
stated that in swift 

surfaces of stones. 
11 . River, in Illinois, In the Vermi ion 

Kendeigh (1961) that Goniobasis and Pleurocera 
related 
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were almost exclus ively collected from riffle stretches. 

Pennak (195 3) suggests that the latter is usually taken from 

rocky sub s trata . Other m b em ers of this order found at Piney 

fork Creek include Gyraulus, Physa gyrina, and Lymnaea. Only 

one specimen of each form was collected . A d ccor ing to Hynes 

(19 70), Physa and Lymnaea inhabit swift water. Stehr and 

Branson (193 8) collected Phys a from rocky and sandy pool 

bottoms and from rocky riffles . Physa, according to Pennak 

(1953), occurs in greatest density where there is a moderate 

amount of aquatic vegetation and organic debris, and it is 

rare among dense mats of vegetation. 

Less Significant Fauna. One individual of Corydalus 

cornutus (Megaloptera) was collected from the pool at station 

03 during the summer. This species was absent from all other 

stations. C. cornutus is peculiar to the riffle community in 

swift water (Kendeigh, 1961). Hunt (1930) found Corydalus in 

gravel-bottomed pools and large rock-bottomed riffles but 

suggested that its usual habitat was the latter. 

Only one isopod, Lirceus, was found in Piney Fork 

Creek; a few individuals were collected during the summer 

at station 04. Hunt (1930) encountered similar forms 

(Asellidae) from both large and small rock riffles. Minckley 

l
·n large numbers in the upper reaches 

(1963) observed isopods 
k Specimens were signif-

of a springbrook at Doe Run, Kentuc Y· 
1 t beds In silty 

icant on bare, riffle bottoms and in pan · 
) demonstrated low density 

to sandy pools, this order (Isopoda 
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with percentage composition de . 
creasing downstream. 

The water mites (H d . 
Y racarina) were sparsely repre-

sented at all sampling locations. 
Few distinct species were 

collected and population densities 
were low. As related by 

Pennak (l 953 ), this group is most abundant, in species and 

individuals, among heavy growths of t d · 
roo e aquatics in 

shallow water. 
Some forms are restricted to stream habitats 

and are conspicuously modified for withstanding the force of 

swift current. 

During the summer a few planarians and leeches 

(Piscicola) were collected at ·stations 02 and 03, respec

tively. According to Pennak (1953), Planariidae are charac

teristic of brooks and streams. The specimens taken during 

this investigation probably belong to the genus, Curtisia, 

and occur in small creeks and lakes in states east of the 

Mississippi River. Leeches normally abound in warm, protect

ed shallows where there is little wave action, and plants, 

stones, and debris offer concealment. The great majority 

of specimens are collected between the waters edge and depths 

of two meters and require solid substrates for adherence 

(Pennak, 1953). 

Of Chlorohydra viridissima was identi-One specimen _ 

at Station 02 during the summer. fied from samples taken 

Of 11.ttoral and shallow stream associa
Hydroids are typical 

11 distributed 
l·s common and genera y tions. This species 

(Pennak, 1953). 
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Seve ral anim a l 1 k 
pan ters were collected in the pool 

and sidewater communities a t p · 
1ney Fork Creek. The cyclopoi<l 

copepods inc luded Macrocyclops lb 
_ _ a idus and Eucyclops agil is. 

They were f ound at stat· 
ions 00 and 02 b t b u pro ably occur in 

most of the lentic habitats along the 
stream course. Accord-

i ng to Pennak (1953), many Cyclopoi·da h b 
ave ecome adapted to 

benthic habitats, but few copepods are characteristic of rap-

id s treams. M. albidus is usually found in the shallows a

mong vegetation or on the bottom, while E. agilis is common 

everywhere on the bottom in many different habitats. 

The Order Cladocera was represented by six different 

species. At least one form was found at all stations with 

three distinct species collected at station 01. Cladocerans 

are abundant everywhere in freshwater except in rapid streams, 

brooks, and grossly polluted water. The greatest number of 

species may be collected at the littoral, vegetative margins 

of lakes and rivers (Pennak, 1953). During the present study, 

most forms were taken from littoral regions filled with root

ed , aquatic vegetation. 

The Order Ostracoda was poorly represented during 

thi s study . were collected and belong to Only two specimens 

the genus, Limnocythere. Pennak (1953) relates that the nature 

have little influence on distribu
of the substrate seems to 

tion of this order. This form is common in a variety of 

habitats. 
(Rotatoria) were taken 

Euchlanis dilitata and Lecane 
03 and 04. Rotifers 

from the l ittoral regions at stations 



occur in an ex treme variety f h b ' 
o a 1tats but are poorly rep-

resen t ed in swift - flowing streams (Pennak, 1953). More in -

tens ive inve st igation in the vegetative littoral of this 

stream would probably uncover other species. 

The aquatic oligochaete, Aeolosoma, was a frequent 

inhabitant of the riffles in Piney Fork Creek. Specimens 

were also taken in moderate numbers from some of the pool 

substrates. A single member of the Family Niadidae was 

collected from the riffle at station 02. Minckley (1963) 

related that this group (Oligochaeta) has been found rare 

on riffle substrates but abundant in silty to sandy pools 

and in certain plant beds. The families, Aeolosomatidae 
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and Niadidae, are strictly aquatic (Pennak, 1953) with 

greatest density on organically rich substrates (Reid, 1961). 

Longitudinal Zonation 

According to Odum (1953), there exists, in streams, 

Factors a general zonation of animals from source to mouth. 

influencing this phenomenon include gradient, temperature, 

and water volume. 

f t am succession, headIn the general sequence o s re 

d more and more of waters move upstream eroding the hills, an 

the swift-water communities are replaced by slow-water bio-

of the stream, a gradual change in 
coenoses. Along the leng th 

Swl.ft water takes f f m slow to the biota occurs as the shit ro 
· · . the rapids ·t·es in trans1t1on, 

place. There are irregulari 1 

h l atter may possess some 
1 and t e are interrupted by poo s, 



species peculiar to the slow-wat . 
er community. Furthermore, 

the cu r rent is not uniform ac 
ross a stream nor from the sur-

face to the bottom, and these variations will produce devia

tions in the community (Benton and Werner, 1958 ). 
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Longitudinal zonation (addition and replacement of 

species) is not a matter of a uniform, continuous change; 

specific conditions and populations may reappear at intervals, 

as is indicated by the discontinuous distribution of some 

species (Odum, 1953). 

Regarding most of the animal groups, longitudinal 

zonation in Piney Fork Creek, at the generic level, was a 

function of addition rather than replacement of species. 

Possible replacement at the generic level was found in the 

following orders: Ephemeroptera (Baetidae), Brachycercus 

was replaced at station 02 by Centroptilum and Neocloeon; 

Diptera (Culicidae), Anopheles was replaced by Mansonia at 

station 04; Odonata (Coenagrionidae), Neoneuria was re

placed by Argia/Hyponeura at station 03. At the specific 

level, replacement was demonstrated by the Order Cladocera. 

S. h 1 t 1 s collected from two downstream locations 1rnocep a us ve u u , 

replaced~- exspinosus from an upstream station. Pleuroxus 

striatus collected from two, upstream sites was replaced by ____ , 
04 As reported by Hynes (1971), 

~- denticulatus at station · 

) l·s prominent at all taxonomic 
this concept (replacement 

Over long distances. levels and in streams 
More intensive 

h Specific leve identification tote 
1 of stream invertebrates 



at Piney Fork Cr eek would probably corroborate the findings 

of Hynes and ot her author s. 
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SUMMARY 

A s tudy of the invertebrate f 
auna of Piney Fork Creek, 

loca t ed on the Fort Campbell Military Reservation, was con-

duct ed during the summer and early fall of 1974. 

Five collecting stations were established at sub

stantial intervals from source to mouth. Collections were 

made, generally, in the early afternoon with a Surber-Bottorn

Sampler, insect net, and dip net. 

Physical parameters were measured at each station and 

included width, depth, current velocity, and bottom sediment 

t ype. Morphometric data were taken from an aerial, photo

graphic map and included total stream length, stream pattern, 

total gradient, and stream order. 

Subsequently, biological data were correlated with 

physical and morphometric information to determine tendencies 

or patterns of animal distribution. 

Sixty-two different aquatic invertebrate specimens 

collected from this stream, with representing six phyla were 

the immature insects comprising the majority of organisms. 

k ac cording to Horton's (1945) system Piney Fork Cree , 

i·s a fourth order stream. of stream classification, 
Collec-

. from source to mouth indicate a 
tions at successive stations 

. d. 1) zonation of inverte-
d d 1 (or altitu ina efinite longitu ina 

. ·ty increased from brate fauna. Species diversi 
source to 

third order stations . stream order; mouth and with increasing . 

contained 22 different forms, 

included 51 "species"• 

. f th order collections while our 
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