Journal of the Arkansas Academy of Science

Volume 34 Article 10

1980

Food of Bluegill and Longear Sunfish in DeGray Reservoir,
Arkansas, 1976

Horace E. Bryant
U.S. Fish and Wildlife Service

Thomas E. Moen
U.S. Fish and Wildlife Service

Follow this and additional works at: https://scholarworks.uark.edu/jaas

Cf Part of the Aquaculture and Fisheries Commons, and the Terrestrial and Aquatic Ecology Commons

Recommended Citation

Bryant, Horace E. and Moen, Thomas E. (1980) "Food of Bluegill and Longear Sunfish in DeGray Reservoir,
Arkansas, 1976," Journal of the Arkansas Academy of Science: Vol. 34, Article 10.

Available at: https://scholarworks.uark.edu/jaas/vol34/iss1/10

This article is available for use under the Creative Commons license: Attribution-NoDerivatives 4.0 International (CC
BY-ND 4.0). Users are able to read, download, copy, print, distribute, search, link to the full texts of these articles, or
use them for any other lawful purpose, without asking prior permission from the publisher or the author.

This Article is brought to you for free and open access by ScholarWorks@UARK. It has been accepted for inclusion
in Journal of the Arkansas Academy of Science by an authorized editor of ScholarWorks@UARK. For more
information, please contact scholar@uark.edu, uarepos@uark.edu.


https://scholarworks.uark.edu/jaas
https://scholarworks.uark.edu/jaas/vol34
https://scholarworks.uark.edu/jaas/vol34/iss1/10
https://scholarworks.uark.edu/jaas?utm_source=scholarworks.uark.edu%2Fjaas%2Fvol34%2Fiss1%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/78?utm_source=scholarworks.uark.edu%2Fjaas%2Fvol34%2Fiss1%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/20?utm_source=scholarworks.uark.edu%2Fjaas%2Fvol34%2Fiss1%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.uark.edu/jaas/vol34/iss1/10?utm_source=scholarworks.uark.edu%2Fjaas%2Fvol34%2Fiss1%2F10&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholar@uark.edu,%20uarepos@uark.edu

Journal of the Arkansas Academy of Science, Vol. 34 [1980], Art. 10

FOOD OF BLUEGILL AND LONGEAR SUNFISH
IN DEGRAY RESERVOIR, ARKANSAS, 1976

HORACE E. BRYANT and THOMAS E. MOEN
U.S. Fish and Wildlife Service
Arkadelphia, Arkansas 71923

ABSTRACT

Stomach contents were examined from 544 blueglll (Lepomis macrochirus) and 709 longear
sunfish (L. megalotis) collected from nearshore areas of DeGray Reservoir April - November
1976. Major foods of blueglll (percentage of total weight of food in parentheses) were insects
(33), bryozoa (7.3), planktonic crustaceans (6.5), and plant materials (15.4). The major food items
contributing to the diet of longear sunfish were insects (52.6%), craytish (12.5%), fish (7.4%),
and plant material (6.7%). Although bluegill and longear sunfish are closely related species,
their diets were not as similar as expected: blueglll consumed zooplanklorl. adult dlptenns.

and adult ephemeropterans associated with limnetic areas; while |

sunfish cc

terrestrial insects, immature stages of aguatic insects, and macro-invertebrates associated

with littoral areas.

INTRODUCTION

The U.S. Fish and Wildlife Service and the U.S, Corps of Engi-
neers, in cooperation with state and private universities, are investi-
gating the effects of multi-outlet water release on DeGray Reservoir
and its tailwater. Study of the food of fishes is vital to the scientific
understanding of reservoirs, md a lmuwbedp of food habits and

feeding relationships of closel patric species is a prereq-
uisite to understanding nompiu mlogicnl associations.
Samples collected after the appli of to coves

("cove-rotenone” samples) in August during the five-year period 1974-
78 showed that the combined biomass of bluegill (Lepomis macrochi-
rus) and long fish (L. lotis) d for 18 to 37% of
the total fish biomass present. In 1976, lonpnrmnﬂnhmthudmi-
nant sunfish and the second most abundant fish in the reservoir;
bluegill ranked second among sunfishes and third in number among
all species (Multi-Outlet Reservoir Studies, unpublished data). To
evaluate the impact ol the bluegill and the longear sunfish on the eco-
system, feeding trends, selective feeding, and competition for food
items between the two species and among different sizes within each
species were examined.

Applegate et al. (1967) has cited many studies of bluegill food
habits, but reported a lack of i igati for long sunfish,
Mullan and Applegate (1967; 1970), studying the food of longear sun-
fish and several other centrarchids in Bull Shoals and Beaver Reser-
voirs, contributed what is apparently the only published record of the
food of longear sunfish,

METHODS AND MATERIALS

Study Site: DeGray Reservoir, created when the Caddo River was
dammed in 1969, has an area of 5,427 ha and maximum and mean
depths of 57 and 15 m at normal pool elevation, which is 124.4 m
above mean sea level. The multi-outlet intake is constructed so that
water can be selectively withdrawn from one of three 6.4-m?
openings, the midpoints of which are located at elevations of 120.4,
115.8, and 108.2 m (Middleton, 1967). Water was discharged exclu-
sively from the epilimnial outlet (120.4 m) throughout our investiga-
tion (Moen and Dewey, 1978).

Food Hablts: To assess many of the biological and phy:il:el proper-

collect 50 fish of each species (ten fish in each of five length classes of
0-50, 51-75, 76-100, 101-125, and 125 mm in total length) by electro-
fishing near shore after sundown for two hours. Upon capture, fish
were placed in an ice slurry to prevent regurgitation, then preserved in
10% formalin, and grouped by species, date, reservoir compartment,
and length class.

were pooled by species and size class, and food
items were identified to the lowest taxon distinguishable by us. Food
items from fish of each length class (pooled) were drained, blotted,
und weighed to the nearest 0.1 mg.

RESULTS AND DISCUSSION

Blueglll Food: Of the 544 bluegill stomachs examined, 91% con-
tained food. Major animal foods were insects, bryozoans, and plank-
tonic crustaceans, which made up 13, 7.3 and 6,5% of the total diet,
respectively, Plant material, mostly filamentous algae and organic
debris, contributed 15.4% of their total diet (Table 1), Of the animal
material (84.5% of the total), nearly one-third could not be identi-
fied. Generally, the amount of identifiable animal material i d
a5 seasons from spring to fall and as fish size increased.
Food items for 497 bluegills are tabulated by season and fish size in
Tables 2, 3, and 4. Feeding lly were related to season
availability of food items and fish size.

Aquatic insects made up most of the diet of bluegill in each size
class and season, excepl in fish larger than 75 mm, which fed almost
exclusively on plll'll material trnoltly l'illl'umtnus alm] during late

fall. C nl q d as bluegill
size increased, | g more gl ic i Terrestrial
insects canmbuted less than 25% of all insects consumed; mayflies
and aquatic dipt d lor the remaind lequudtyo(

terrestrial insects eaten was correlated with fish size. Terrestrial
lmcm included beetles (e.g., June bugs, Phyllophaga), leal hoppers,
ppers, and spiders. Although bryozoa made up only 7.3% of
the total diet, large (greater than 125 mm) bluegill ingested greater
tities of these animals during late fall. During October and No-
vember, bryozoa made up 34.9% of the diet of 23 large bluegill.
Planktonic crustaceans were important only in the diet of bluc;n.l] less
than 50 mm. Weight of microer consumed d d sea-
sonally (spring to fall).
Fish eggs were found in bluegill of all length groups collected

ties, the reservoir was divided into three p

ing to upper, middle, and lower porti Each partment was
further divided into five equal lensths of shoreline, and one compart-
ment and one length of shoreline were randomly selected without re-

ring April and June and comprised up to 24.8% of the food of blue-
gill 51-75 mm (Table 2). By season, fish eggs made up less than 5% of
the diet of the remaining four size groups, Fish remains were noted in
several of the pooled samples, but made up less than 1% of the diet

placement so that from April through November, bluegill and long- by season and length groups pt one (fish posed 18.7% of the
ear sunfish were sampled in each of the 15 areas. We attempted to total for bluegill over 125 mm during July-September).
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Bluagm over 50 mm consumed more plant material than did
peciall durlngtheflll Thcpmccnugaolpllm

: g
2ol I

i during O and
November mged from 1.6% Iur specimens less than 50 mm to
66,7% in fish 76-100 mm.

Food ol Longear Sunfish: Of 709 longear sunfish hs ex-
d, 644 (91%) 4 food. Animal material made up 93.3%
of the total weight, but approximately one-fourth of this material
could not be identified. Insects, crayfish, and fish made up 52.6, 12.5
and 7.4% of the total diet, respectively; plant material made up 6.7%
{Table 1). Food for longear by season and length groups is presented
inTables 2, 3, and 4.
Aquatic insects were only slightly more important than terrestrial
insects in the diet of all longear sunfish. There was little correlation
between size of long fish and the ption of i e or

ively), wh ter ial i made up only 25% of the
insect diet of bluegill. Immature aguatic insects were more prominent
in the diet of longear sunfish than in that of bluegill. They were equal-
ly represented in all sizes of longear sunfish, whereas they were more
strongly represented in small rather than large bluegill,

The consumption of terrestrial insects was greatest in spring and
early summer (April-June) for both fishes. Terrestrial insects made
up & greater proportion of the diet as the size of the fish increased,
Adult aquatic insects were the major food items taken by bluegill,
comprising nearly 50% ol their total insect intake — about the same
ratio that terrestrial insects were to the insect consumption by long-
ear(Table 1).

Crayfish were missing in the diet of bluegill, but were taken by all
sizes except the smallest longear, Crayfish made up about 20% of the
food of lm sunfish over 100 mm during late summer and fall

adult aquatic i By , the consumption of terrestrial in-
sects was positively comlated (r = (0.81) with fish length. Crayfish
were ealen in significant amounts only by fish over 76 mm and made
up a maximum of 15.1% of the diet of fish 101-125 mm (Table 1).
Crayfish were taken primarily in the late and fall, i
for 22.9% of the October and November food of fish over 125 mm
(Table 4). Fish prey in the diet increased with predator size and
reached a maximum of 9.3% in the diet of fish over 125 mm. Fish
eggs were among the more important seasonal foods, g
mostly in April through June and in the stomachs of fish less than 100
mm. Fish eggs composed 38% of the diet of longear sunfish less than
50 mm during April through June.

There was no relationship between the amount of plant material in-
gested and fish size. Most of the plant material was organic debris
(3.3%); filamentous algae and fragments of macrophytes contribut-
ing equally to the remaining 3.4%. Of the plant material in longear
stomachs, filamentous algae was the most important, The largest
amounts were found in larger fish during October and November,

Comparbon of Food for the Two Specles: Although bluegill and
longear sunfish are closely related species, their diets were not as
similar as c:pucted Insects were the most important and the most
consistently nmor food item for both species. However, there were
diff ies as to and types of insects con-
sumed. Terrestrial insects and aquatic insects each made up nearly
50% of the insects in the diet of longear sunfish (22.5 and 30.1%,

July-N . Applegate et al. (1967) reported that crayfish were
eaten by all tpecies of sunfishes collected from Bull Shoals Reservoir,
but were important only in the diet of large green sunfish (L.
cyanellus),

Differences in the food intake of these two species appear (o sup-
port the h hesis of a inl segregation, at least during a portion
of the dlel cycle Bauman and Kitchell (1974) reported that the blue-
gill of Lake Wingra, Wisconsin, migrated omhure m.er sunsel and
offshore after sunrise, and that they lankton in
limnetic areas and macrofoods in the littoral me Werner et al,
(1977) observed that during midday, longear sunfish were more
abundant than bluegill in the littoral areas and that bluegill moved
toward shore in tln mreniu;. They also noted that longear sunfish
methodically h the b for food org In the present
study, blncgtl] mnsumed more :wopllntlon (mostly cladocerans)
than did | h for each ble size class and for each
season (Tables 2, 3 and 4), Bluea'ill also consumed more adult

and ans inted with the surface of
limnetic waters than with the limited areas of lhe littoral zone. Long-
ear sunfish enmmed more terrestrial i ic in-
sects, and tebrates inted with li | arcas than did
bluegill. It appears that longear sunfish are more ecologically
oriented to the littoral zone than bluegill, except during the onshore
migrations by the Inlter pecies. If this hyp is is correct, differ-
ences in food hould be g if fish are sampled from

L Y-

Table 1. Percent by weight of the major foods eaten by five length
classes of bluegills and longear sunfish from DeGray Lake, 15 April -
| November, 1976 (1 = trace, or <0.05%),
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Tuble 2. Percent by weight of the major foods enten by five length
classes of bluegills and longear sunfish from DeGray Lake, 15 April -
15 June, 1976 (1 = trace, or <0.05%).
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Table 4. Percent by weight of the major foods eaten by five length

Table 3. Percent by weight of the major foods eaten by five length
classes of bluegills and longear sunfish from DeGray Lake, October -

classes of bluegills and longear sunfish from DeGray Lake, July - Sep-
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tember, 1976 (t = trace, or <0.05% ).

November, 1976 (t = trace, or <0.05%).
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