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The orangebelly darter, Etheostoma radiosum radiosum, and benthic macroinvertebrates were collected from Glover Creek,
Oklahoma, once each quarter from October 1979 to July 1980.  The diet of the orangebelly darter consisted primarily of
aquatic insect larvae, especially dipterans, although a wide variety of other organisms were also eaten.  Food habits were
similar to those of E. r. cyanorum in the Blue River.  The orangebelly darter appeared to feed selectively.  The relative
frequency of major food items shifted noticeably between seasons but did not always correspond to the relative abundance of
benthic macroinvertebrates in the stream.  Juvenile and adult orangebelly darter had significantly (p ≤ 0.05) different diets
except during March 1980.

INTRODUCTION

The orangebelly darter, Etheostoma radiosum (Hubbs and Black), occurs only in tributaries of the Red
River in southwestern Arkansas and southeastern Oklahoma (1). The only information available on the food
habits of the orangebelly darter was collected by Scalet (2) for the Blue River subspecies, E. r. cyanorum.
Scalet determined that juveniles primarily ate copepods, cladocerans, smaller ephemeropterans and dipteran
larvae while adults consumed larger ephemeropterans and dipteran and trichopteran larvae. He also concluded
that orangebelly darters were quite selective in what they ate and that juveniles and adults had different feeding
habits.

The purpose of this study was to examine the food habits of juvenile and adult orangebelly darters, E. r.
radiosum, in Glover Creek, Oklahoma.  Samples were collected from a single site, once each quarter, from
October 1979 to July 1980, in order to examine temporal changes in diet.  Benthic macroinvertebrates and
darters were collected simultaneously to compare stomach contents with relative availability of prey items.

STUDY AREA

Glover Creek is a tributary of the Little River in McCurtain County, Oklahoma, and has its source in the
Beavers Bend Hills subsection of the Ouachita Mountains.  The upper reaches of Glover Creek are characterized
by mountainous ridges with steep slopes that are heavily forested with oak and pine.  The lower reaches are
surrounded by low, fertile flatlands.

The sampling site was located on the mainstem of Glover Creek approximately 0.5 km below the
confluence of the East and West Forks (Fig. 1). Samples were taken from a narrow, shallow riffle area
approximately 30 m long and 15 m wide located just downstream from a low-water concrete bridge. Major
substrate types consisted of rubble (65-256 mm) and gravel (2-64 mm) with small boulders (257-1000 mm)
interspersed throughout the area. During summer periods of low flow, water willow (Justica sp.) became quite
dense in shallow areas of the riffle and along the shorelines. A more complete description of Glover Creek is
available in Jones (3).
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METHODS AND MATERIALS

Specimens of the orangebelly darter and benthic macroinvertebrates were collected four times, once each
quarter, from October 1979 to July 1980.  On each occasion, three samples of benthic macroinvertebrates were
collected with a circular depletion sampler and about 50 to 60 orangebelly darter specimens were collected with
a Smith-Root TypeVII backpack electrofishing unit.

Benthic organisms were preserved in the field with 10% formalin and were identified in the laboratory by
using keys by Pennak (4), Usinger (5), Edmunds et al. (6), Wiggins (7), and Merritt and Cummins (8).  The
three samples from each collection were combined and the total number and percent composition for major
taxonomic groups were tabulated.

Fish were measured to the nearest millimeter to obtain
total length.  Scales were removed from the left side of the
body above the lateral line and below the dorsal fin and
were examined to distinguish juveniles (less than age 1)
and adults.  The total lengths of juveniles during each
quarter were as follows: ≤ 48 mm in October 1979, ≤ 43
mm in January 1980, ≤ 45 mm in July 1980, and ≤ 34 mm
in March 1980.  In October 1979, age 1 fish were included
with juveniles to increase the sample size.  Stomach
contents were examined with a binocular dissecting
microscope and food items identified with the keys
mentioned previously.  The percent by number for each
major taxonomic group found in darter stomachs was
tabulated separately for adults and juveniles in each
collection.  Chi-square tests of independence (9) were used
to test the null hypothesis that the diet of the orangebelly
darter was independent of age (adults vs juveniles) for each
collection.

RESULTS

The major items in the overall diet of the orangebelly
darter were aquatic insects and microcrustaceans (Table 1).
Dipterans were generally the major food items, with
ephemeropterans, plecopterans and trichopterans occurring
less frequently.  Copepods and cladocerans were relatively
frequent in stomachs during October 1979 (19%) and
January 1980 (15%). Other insects (Odonates,
meglopterans and lepidopterans) and other taxa such as
annelids, ostracods and gastropods were eaten in small
numbers throughout the year but usually contributed less
than 1% of the diet.

E. radiosum fed selectively and exhibited a distinct
preference for particular food items. Coleopterans were
always very frequent (26-46%) in benthic samples (Table 2)
but were relatively rare (< 1%) in the diet. The frequencies
of annelids, ephemeropterans,
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and plecopterans were also higher in benthic samples than in the diet. On the other hand, dipterans were
infrequent (3 - 10%) in benthic samples (Table 2) but were the major food items (26 - 72%) consumed by the
fish.

Preference for particular food items shifted seasonally.  Between October 1979 and January 1980, the
frequency of dipterans and microcrustaceans in the diet decreased from 72% to 58% and from 19% to 15%,
respectively, while the frequency of plecopterans in the diet increased from 3% to 22% (Table 1).  Between
January 1980 and March 1980, the frequency of ephemeropterans in the diet increased sharply from 2% to 31%
while the frequency of plecopterans in the diet decreased from 22% to 3%. From March 1980 to July 1980, the
frequency of trichopterans in the diet increased from 4% to 46% while the frequency of dipterans in the diet
decreased from 55% to 26%.

Seasonal changes in diet generally followed corresponding changes in the frequency of organisms in
benthic samples. However, the sharp increase in the frequency of ephemeropterans in the diet between January
and March 1980 occurred even though their frequency in the environment decreased from 18% to 15%.

Juveniles and adults generally ate the same foods but items were taken in different proportions. For
example, copepods and cladocerans occurred more frequently in juvenile stomachs (8 to 34%) than in adult
stomachs (5%) whereas dipterans (with the exception of July) were more frequent in adult stomachs (60-85%)
than in juvenile stomachs (45-57%). Juvenile stomachs had a higher percentage of plecopterans in January 1980
and of ephemeropterans in March 1980 than those of adults (Table 1). These differences resulted in the juvenile
and adult orangebelly darter having significantly different (p < 0.05) diets during three of the four periods.

DISCUSSION

In general, E. radiosum in this area of Glover Creek consumed a wide variety of organisms but tended to
select for dipteran larvae. At the same time, they appeared to remain relatively opportunistic.  For example,
Plecoptera, Trichoptera, and Ephemeroptera were utilized to some degree throughout the year, but the
proportion of these items in the diet was greatest during periods of increased abundance.

The only previous study of food habits of the orangebelly darter was on the Blue River subspecies, E. r.
cyanorum (Scalet 1972).  Scalet observed distinct changes in the numbers, volumes, and kinds of food items
consumed as the darters increased in size.  Younger fish ate copepods, cladocerans, and smaller
ephemeropterans and dipteran larvae while older fish consumed larger ephemeropterans, dipterans, and
trichopteran larvae. After comparing benthic samples with stomach contents, Scalet concluded that this
subspecies of orangebelly darter was selective in feeding.

Since our data were collected at only one location, the results are representative only for this area of Glover
Creek and should not be interpreted as representing the entire system.  Despite the limited scope of our study,
we found that the food habits of E. r. radiosum that we collected were very similar to those of E. r. cyanorum in
the Blue River.  An interesting difference is that Plecoptera were not utilized in the Blue River whereas this
food item contributed significantly to the diet of the orangebelly darter in Glover Creek.  This difference
probably results from differences in availability; Scalet did not find Plecoptera in his benthic samples.  Scalet
also observed that riffle beetle larvae were utilized by fish of all ages in the Blue River while this organism was
rarely consumed by orangebelly darter in Glover Creek.

ACKNOWLEDGMENTS

We extend our appreciation to the following people for their assistance in the field and laboratory: Mary
Batcheler, Charlotte Kruegler, Patti and Rob Lanford, Bill Layher, George Luker, Julie Saugstaad, Bill Schoch,
Bob Tafanelli and Keith Whisenant.  Special thanks also go to Geoff Russell for field assistance and help in
identifying benthic organisms and stomach contents of orangebelly darter specimens and to the Oklahoma
Cooperative Fish and Wildlife Research Unit which provided the funding for this project.



43

REFERENCES

1. R.J. Miller, and H.W. Robison, The Fishes of Oklahoma, Oklahoma State University Press, Stillwater,
1973.

2. C.G. Scalet, Am. Mid. Natl. 87:515-522, 1972.

3. R.N. Jones, The community structure and interrelationships among darters (Percidae) in Glover Creek,
Oklahoma. M.S. Thesis, Oklahoma State University, Stillwater, 1981.

4. R.W. Pennak, Freshwater Invertebrates of the United States, Ronald Press, New York, 1953.

5. R.L. Usinger, Aquatic Insects of California, University of California Press, Berkeley, 1956.

6. G.F. Edmunds, Jr., S.L. Jensen, and L. Berner, The Mayflies of North and Central America, University of
Minnesota Press, Minneapolis, 1976.

7. G.B. Wiggins, Larvae of the North American Caddisfly Genera, University of Toronto Press, Toronto,
1977.

8. R.W. Merritt and K.W. Cummins, An Introduction to the Aquatic Insects of North America, Kendall/Hunt
Publishing Company, Dubuque, 1978.

9. W.J. Conover, Practical Non-parametric Statistics, John Wiley and Sons, New York, 1971.


