University of New Mexico

UNM Digital Repository

Biology ETDs Electronic Theses and Dissertations

6-2-1938

An Investigation of the Stomach Contents of
Micropterus Dolomieu

Richard Evan Horrall

Follow this and additional works at: https://digitalrepository.unm.edu/biol etds
& Part of the Biology Commons

Recommended Citation

Horrall, Richard Evan. "An Investigation of the Stomach Contents of Micropterus Dolomieu." (1938).
https://digitalrepository.unm.edu/biol_etds/173

This Thesis is brought to you for free and open access by the Electronic Theses and Dissertations at UNM Digital Repository. It has been accepted for

inclusion in Biology ETDs by an authorized administrator of UNM Digital Repository. For more information, please contact disc@unm.edu.


https://digitalrepository.unm.edu?utm_source=digitalrepository.unm.edu%2Fbiol_etds%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/biol_etds?utm_source=digitalrepository.unm.edu%2Fbiol_etds%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/etds?utm_source=digitalrepository.unm.edu%2Fbiol_etds%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/biol_etds?utm_source=digitalrepository.unm.edu%2Fbiol_etds%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/41?utm_source=digitalrepository.unm.edu%2Fbiol_etds%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/biol_etds/173?utm_source=digitalrepository.unm.edu%2Fbiol_etds%2F173&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:disc@unm.edu

85038






LIBRARY

of
THE UNIVERSITY OF
NEW MEXICO

BOOK

ZTBHITBD Bn 30 he
\93%D
co P =™
















UNIVERSITY OF NEW MEXICO LIBRARY

MANUSCRIPT THESES

Unpublished theses submitted for the Master’s and Doctor’s de-
grees and deposited in the University of New Mexico Library are
open for inspection, but are to be used only with due regard to the
rights of the authors. Bibliographical references may be noted, but
passages may be copied only with the permission of the authors, and
proper credit must be given in subsequent written or published
work. Extensive copying or publication of the thesis in whole or in
part requires also the consent of the Dean of the Graduate School
of the University of New Mexico.

This thesis by ... Richard.Evan. Horrall ..........c.. ..o
has been used by the following persons, whose signatures attest their
acceptance of the above restrictions.

A Library which borrows this thesis for use by its patrons is
expected to secure the signature of each user.

NAME AND ADDRESS DATE







AN INVESTIGATION OF THE STOMACH CONTENTS
OF MICROPTERUS DOLOMIEU (LAGEPEDE)

A Thesls
Presented to
the Faculty of the Department of Blology

University of New Mexico

In Partial Fulfillment
of the Requirements for the Degree
Master of Arts

by
Richard Even Horrall
May 1938







AN

This thesis, directed and approved by the candidate’s com-

mittee, has been accepted by the Graduate Committee of the

University of New Mexico in partial fulfillment of the require-

ments for the degree of

MASTER OF SCIENCE

A

o

Thesis committee

DI ag bl te

CHAIRMAN

KT

57637

/ DEAN







TABLE OF CONTENTS
CHAPTER
I . T}iE PRC‘ELEH. > e

The problem... MR e

Statement of the problem.......

Importance of the study.

Statement of organization into chapters........

Review of the literature..

II. METHOD OF PROCEDURE AND SOURCES OF DATA....

GO B W W M P

III . REPORT OF STOMACHS ANALYZED....

0
o

iv. SUMMARY CF FINDINGS......

o]
o

BIBLIOGRAPHY. .







LIST OF TABLES

Datz on Fish

gtomach Analyses..

Averages and Totals of Data on Fish...







LIST OF FIGURES
FIGURES

I. Percent of Stomach Contents by Bolume..

II. Percent of Stomach Contents by Weight..







CHAPTER I

THE PROBLEM
During the last eight to ten years there has been an
awskening of interest in conservation. With this interest

has come the application of scientific methods to conserva-

tion methods to replace the former replacement technique
of hatcheries and game farms,
I. THE PROBLEM

Statement of the problem. It was the purpose of this
study to scientifically analyze the stomach contents of

Mieropterus dolomieu. The study was based upon 168 stomachs
taken from various sized fish caught by hook and line from
the streams of Northern Illinois.

Importance of the study. This investigation 1s but
a step in the complete survey of the streams and lakes of
Illinols. According to the present sclentific methods of
fish conservation, the food of these fish must be determined
before an accurate and successful method of stream and lake
planting can be determined., The small flsh thus planted
must be assured of an available supply of thelr select foods
if the maxium of satisfactory results is to be obtained,
Due to legal restrictions the size group herein studled hase
been only those mature figh ten inches or more in length.
The study &f the food of these fish is essential in order
that a rapld rate of growth may be maintained. That an

increased supply of food correspondingly increases rabke of







growth was ghown by an unpublished study of Tonto and

Horton Creeks near Payson, Aritona.l The investigations

which necessarily must follow this type of work are; (1)

the determination of the food of the size groups less

than ten inches in length; (2) colleection of scale samples to
determine the age and rate of growth of the various size and
age proups; (3) the complete analysis of the avallable food
from each atrean and lake surveyed; (4) the determination of
methods of improvement of conditions for protection of the young
a8 well as the adult fish; (5) the determination of methode of
ineressing eertain types of foods considered as seclect as based
upon stomach anslyses; (€) the determination of the migrations
of the fish following plantinge to establieh factuglly the
numerieal distribution and final fate of each fish,

Stetement of organization into ghapters. In Chepter
I1I the reader vill find a statement of the method of proe

cedure and sources of data, Chapter III gives = ocorplete
report of the stomach contents of the fish studied, Chapter
IV is a summary chaspter of findings, conclugions and

recommendations,

-
Unlted States Forest Service Stream and Lake Survey;
June 1037
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Review of literature. The literature treating this

subject was found to be lacking except for general opinions
based on observation, Forbesz states that his colleagues
have examined, "but three specimens," and found theif food
consisted, "wholly of fishes and crawfishes, approximately a
third of the first and two thirde of the second, Among the

fishes were a stonecat(Noturug flavug) and a log-perch

(Percina caprodes)."

Forbes Stephen A.,The Fisheg of Illihois. (Springfield;

Natural History Survey of Illinois, Vol. III, 1020), p. 266







CHAPTER II
HETHOD OF PROCEDURE AND SOURCES OF DATA
The stomach specimens were collected by means of
hook and line fishing in the streams and lakes of Winnebago,
Boone, Ogle, and Stephenson counties in northern Illlinois.
The stomach of each fish was removed immediately after being

caught and placed in a two ounce bottle of four percent for-

malin. The stomachs were opéened in tﬁa'laboratgry and the

complete volume and weight of contents recorded. A complete
macroscopic éxaminatlon followed which sufficed to separate
readlly identifisble portions. All unidentified portions
along with debrid obdained by filtration were placed in emall
vials, The contente of these vials were then examined
mieroscopically and as complete identification as possible
obtained. The remaining debris consisted mostly of portlons
of vigcera of fish and slightly decomposed stomach wall,







CHAPTER III
REPORT OF STOMACH ANALYSES
In thie chapter will be found a complete report of the

stomach analyses discussed according to the following food

groups: (1) Cambarus, (2) Fishee, (3) Rana, (4) Locustidase,

(6) ©ther insects, (6) Worms.

An investigation of the contents of 168 stomachs of
Micropterus dolomeiu can not be taken to be conclusive evidence
of the complete food habits of this fish, The stomachs ana-
lyzed were all from specimens ten inches or more in length,
determined to be mature by dissection,

The total volume of the Cambarus found in the stomachs
included parts as well as whole animsls. From this standpoint
the total wolume of the Cambarus eaten by the fish may far
exceed that represented in the findings. In view of the fact
that the calcium carbonate of the txo-akﬁibton of tle Cambarus
is less repidly digested than the fish, insects, or worms
the volume actually found probably represented a reliable ratlo
to other food groups. In elghteen stomachs chelipeds or legs
were the only parts found,

The sizes of the Cambarus varied greatly from 10.7 cubie
centimeter specimen from stomach number 1356 to .7 cublic centimeter
gspecimen in stomach number 164, The variatlon in the slzes off the
Cambarus gives no indication of gelection according to size on
the part of Micropterus dolomeiu. The selectlon of Cambarus by
fish of 2ll sizes collected indicated that this animsl serevddaas

the principal food for all size groups ten inches or more in

length,
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According to the coefficient of expectancy for Cambarus (,.929)
approximately one crayfish can be expected to be found in
each stomach, The average volume of this specimen will be
2.738 cublec ccntd.mat.er's.:5
Of the three genera of fish found in the stomachs analpzed,

little evidence can be seen of any selection of Micropterus

Golomelu within thls food group. The fighes varied in size from

that of a Notropis fry .3 cubic centimeters in stomach number
29 to an Etheostoma 12,2 cubic centimeters in stomach number 68.4
The average size of the Etheostoma and Ameiurus found in the
stomachs was much greater than the average size of the Notropis
that were found, Though the total volumes represented by the
fishee found in the stomachs were approximstely similar, the
coefficlient of rrequenoy per stomach for all three groupes was
. 643 cuble 00nt1motort.

Although. frogs are common along the banks of most of
the Illinois streams, only four stomachs contalned samples of
Rana, Frogs, for the most part, are beyond the reach of feeding
basg, tending to remain in extremely shallow water or in dense
vegetation in the streams; the frogs are not so availabke to

fish as they would seem to be by camual observation.

—
Averages and Totals of Data on Fish, Table III, p.l7 of this
Study . )

Stomach Analyses, Table II, pps. 12,13,14,15,16, of this study,
o
Averages and Totals of Data on Fish, Table IXI, p.l7 of this
study.







”
The aversge volume of the frogs found in the stomachs
was elght cublc centimeters, however,they appeared in only
four stomache of the 168 analyzed; The average volume expectancy
per stomach wgs found to be ,192 cublc centimeters.
samples of Locustidse were eomparatively numerous in the
ctomache enalyzed., Partes of eighty-three specimene were found,
however these made up a total volume of énly 24.8 cubic
centimeters due to the faet that only small portions of the
Locustidae are not readlly digeatible.e Undoubtedly, this food
group 1g of the floating type having fallen onto the surface of
the water, The fact that the year 1937 witnessed a peak in the
cycle of sbundance of Locustidae in the Middle West must be
taken into consideration, For the latter reason the average
expestancy per stomach is ,148 cubilce contimetera.v It 1s well
to mention agein the fact that these soft-bodied insecte are
rapldly digested. This fact, together with thelr frequency,
ls indicative of a greater volume of food than 1s actually

represented,

€
Tzble II, OP. mc' PD8e. 12’15’14’15.16 of this study,

, ;
Table 11X, op. eit., p.17 of this study.
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Insects other than Locustlidae included: Damsel flies (Agrionidae),
Dragon flies (Libellulidae), May flies (Ephemeridae), Mosquitoes

(Culex), Bot fly (Qestridae), and Beetles (Coleoptera). Of thege,
Coleoptera were the most numerous, 10 samples having been found.
The Agrionidae, Libellulidae, and Ephemeridae were nymphs, while
the Culex, Oestridae and Coleoptera were adults, Theks entire
food group repregented two percent by volume of the entire
stomach contents.g By welight, the group represented 1l.46 percent
of the total weight of the stomach contents.lo The insects
exclusive of Locustidae had an average expectancy per stomach
of ,078 cuble centimeters,

Three types of worme were found, Hirudinee, fresh-water
Okigochaeta, and Nematoda., Of these, the Hirudinea were the

most numerous, twenty-two having been found. The combined

volume of these worms rOpresenyilonly .7 percent of the total
volume of the stomach contents. It is highly probable that

the Nematods were paraeitic on Locustidac which had bocn Oatcn
and subsequently digested, Tho undigosted condition of these
threadlike Nematoda among advanced digested portionsg is an
indication of their resistance to digestive process, The Hir-
udinea was well represented in frequency in the stomachs
anslyzed.,

Percent of Stomach Contents by Weight, Figure II, p.19,4in

this study,

%2rcent of Stomach Contents by Weight, Figure II, p.1l9, of

this study.
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The frequency coefficient was ,131 as compared to ,018 each
for the Oligochaeta and the Nematoda. The worms had an average

expectancy of ,021 cubic centimeters per stomach,

1l :
Percent of Stomach Contente by Volume, Figure I, p. 18
of this study.
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TABLE IIIX

AVERAGES AND TOTAL OF DATA ON FISH
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Specimen | lumber |[Volume|Goeiflcient|Average Vol~] Average expectancy
found ‘ of ume per per stomach in
Cambarus 156 451.5 <929 2.84 c.c. 2.738 c.0.
Notropis 40 3844 +238 «96 c.0. | 228 CeCs
Ethiostona 4 | 38,4  .024 9.2 0.0. .221 e.0.
Ameirus S SQ.Q .018 10.8 c.c. «194 °‘°f
Rana 4 32.0 «024 8.0 c.c. +192 c.c.
Locustidae 83 24.4 +494 5 c.00 +148 c.c.
Agrionidae 6 2.1 .036 .36 c.e. +013 c.c.
Culex 3 o3 .018 1 e.0. +002 c.c.
Oestridae 4 +8 «024 2 GiC4 +005 c.c.
Coleopters 19 5.8 o113 31 c.0. 035 c.c.
Ephemeridaq 6 1.2 036 2 .04 +007 e.c.
Libellulidad 7 2.8 04 A .016 ec.c.
Hirudinea 22 2.4 «131 «11 c.0. +014 c.c.
Ollgochaet:# 3 .9 .C18 3 c.0. +005 c.ec.
Nematoda 3 o3 .018 +1 c.c. 002 e.c.
TOTALS 963 | 632.5 2.16 1.75 c.c. 3.820 c.c.
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CEAPTER IV
SUMMMARY OF FINDINGS

According to the data collected, mature Hioropterug
dolomein fed prineipslly on erayfish of the Oenus Cambarus, The
comblned fiehes on which Mieropterus dolomeiu fed made wp only
one-glxth of the total food eaten, ALl other food groupe were
comparatively unimportant representing uppmximigcly one-tenth
of the total volume and welght of the contents,

The varied charzeter of the food of Misropterus dolomeiu
indicsted little selectlion except within food groups, The combined
Camberueg and fighes represented ninety percent of the total weight
of the rood.lS

The mature mgz%%mm Solomeiu were collected entirely by
hook and line fishing, This fact is important since the fish
taken in thie manner were definitely feeding, In contrast to this
type of study an invegtigation should be made of similar size groups
that were not feeding, This could be accomplished only through
th§ ﬁéa‘of scinoa.

The fish that were collected represented all normalsize
groups over ten inches, The collections were attempted at
dlfferent times during the day, but the late afternoon and early
evening fishing produced over eighty percent of the fish

12 .
Figure I and 1I, ppe. 18,12,.In this study,

13
1 Table II' PPBe lg‘ 13. 14' 15’ 16 h’l this 'QW’
4

Table I, ppes 10, 11 in thie etudy.
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collected.,

Thies type of investigation in itmelf is of little
przetlcal ¥alue 1f it is not subsequently followed by other
investigations similar to the one just completed, This would
increase the scope of the food etudy of Micropterus dolomeiu to
include more varied local and climatic conditions.

Further studies should be made of the food of the smaller
slze groups of the Micropterus dolomeiu, Avellability of food

in the gtreams should be investigated., Recommendations should be

made wherever necessary to modify the streams or lakes so as to
produce or restock them with the essential food of lMicropterus

dolomeiu, The enemies of these fish including turtles, king-
fishers, and herons should be reduced to s minimum, Illegitimate
seining should be eliminated by more complete supervision by
esuthorities,

If the small-mouthed black bass,,lieropterus dolomeiu,
is to be succesefully propogated in ite natural habitat, 1t
must be assured of a readily available supply of food for all

siae groups.

15
Table I, pps. 10, 11 of this study
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