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Angrracr. —The stomach contents of.
504 Bufo woendhouseld foiwterd, from south-
ern Tllinoig, were analyzed. Three phyla
of invertebrates were représented in the

497 gtomachs containing food. The Mol- -

lusca {ocourring in 1.2% of the stomachs
with food) and Annelida (0.4%) were of
minor importanee, and of ‘the- Arthro-
poda the ¢lagses Insecta (100.0%) and
Avachnida (12.9%) were the principal
groups. Hleven orders and sixty-seven
families of insects were identified; the’
orders Coleoptera (92.0%) and. Hymen-
. optera (72.8%) were by far the most fre-
quently represented groups. Becduse of
the abundance and variety of prey utiliz-
ad, food supply probably does not cou-
stitute an important factor in population
contrel of Fowler's toad. The diet of
Yowler's tcad is determined principally
1y relative availability of prey items,
and selectivity of prey is a faetor of
minor importance, Mujor aspects of the
diet are muech the same in scuthern Tl
nolg, Georgia, and Oklahotha, except that
a greater variety of foods is utilized in
the first two states, & phencmenon at-
tributed to. greater faunal diversity in
those areas.

Partly because of their supposed
cconomic value (for example, Bragg

=

1943 ; Garman, 1901 ; Kirkland, 1897, .

1904), the food habits of North
American toads {Bufo) have receiv-
ed more atfention than most other
- groups of amphibians, Few writers,
however, have based their work on
adequate samples; for this reason
onr Lnowledge of dietary patterns
is not as extensive as might be ex-
peeted, Most of the important Litera-
fure on the feeding of bufonids has

heen reviewed by Smith and Bragg
(1949), ITamilton (1954), and Bush
and Menhiniek (1962).

The dath to be presented represent
a segment of a study of the biology
of Bufe woodhousei fowlers Hinck-
ley in zouthern Illineis, Until recent-
ly, analyses of the food habits of
Fowler’s toad were based on small
samples; however, Smith and Bragg
(1949) reported on H80 specimens
of o related subspecies, B. w. wod-
houser Girard, in Oklahoma. Asour
data were being compiled, Bush and -
Meﬁhiniék (1962} published on the
stomach contents of 111 3. w.-fowlers
from Georgia. These studies provide
an opportunity o compare the diet
of B. woodhousi from ibree widely
separated localities—Oklahoma, Tili-
nois, and Georgia. a

M ATERIALS AND METTODS

- A total of 504 stomachs of B. w.
Fowlers was examined {Table 1), vep-
resenting speeimens from -Jacksor,
Union, and Williamson counties, 1i-

linois, for June through September,

1958, and April throngh May, 1959.
Spociinens were collected in & variety

of habitats, but many came from

weedy, recently disturbed sections of .
now residential areas, agricultural
areas, and roadsides; no ecollesting
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was done around potential breeding

waters. Slomachs were reraoved and
stored in aleohol until examination.
The individual stomach was opened
along its greatest curvature and the
contents empfied into a small dish of
water, Hood items were scgregated
under magnifieation; materials not
readily identifiable were stored in al-
- eolio] or mounted on pins or slides
- Tor later determination. Tabulution
of data was limited to percent fre-
‘quency of ocgurrence; the many
small food items and miscellaneons
inseet parts made it virtoally im-
possible to obtain reaspnably acenr-
ate volumetric measurements; or, in
many cases, even eounts of individual
items,

" Foobs 1N SoUTIIHEN Innivorg

Food items. representing three
phyld of invertebrates {Molinsca,
Annelida, and -Arthropoda) were
present in the stomachs of 497
Fowlor’s toads; two -additional stom-

achs confained only unidentifizble.

matter and five were empty (Tables

1 and 2y, Mollusks oceurred in only '

Taprn L —Numbers and conditions of
stomachs by months tor Bufo awnod-
howusel fowleri ih southern Tilinois,

Number with| Numher

Month matter empty | Total
April.. .. a1 0 21
May...... 115 2. [ ur
June... ... 46 1 AT
July. . 40 0 4
Angust 195 2 ‘197
Soptember.| . - 100 0. 100
Thknown .| - 52 0 H2
Totals. ...{  49g*- 5 5t

= OF which, 497 stomachs contained fond
material, and two only extraneous mattier,

1.2 percent of those eontaining food,

‘and annelids in  only 0.4 percent,

hence the arthropods (1009 ocolr-
rence) comprigsed the important

‘group. Hive classes of arthropods
g P ]

ware recorded ; the Tnseeta oceurred
in every stomach that contained food,
being represented by at least 11 ore
ders and 69 fawilies. The orders
Coleoptera {92.0%) and IIymenop-
tera (72.8%) actually comprised the
major portion of the diet (Figs. 1
and 3}, :

OF 32 families of Coleoptera iden-
tified, the Carabidac (63.89%), Cur-

edlibnidae (37.4%), Chrysomelidae

Scarabacidae (29.8%), Elateridae
(19.3%.), Coccinellidae (18.7%),

Canthavidae (18.5%), and Staphy-

linidae (12.9%) oeenrred most fre-
guently (Table 2 and Fig. 2). Adult
heetlcy were recorded in 91.8 percent
of the stomachs and larvae in 16.5

“pereent. Only in the case of Can-

tharidae were larvae (9.9%) more

FTMENOFTER

‘RELATIVE FREQUERCY &F OCCURREMGE

Lith ey e JuLr

MOHTH,  bF

atnust 2inTinmen

TOLLECTON

. Figure 1.— Relative utilization of ma-
jor tood groups by Bujfe Woodhoused
fowleri in southern Illfnois (June - Sep-
tember, 1958 and April - May, 14939).
The graph does not show cumulative per-
centage, but rather the width of each
segment refleets frequency of utilization
of:a food group relotive to other ETOUps
on the graph. :
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" Plgnre 2.~ Monthiy variation in the
utilization. of some families of Coleop-
tera By Bufo woodhousel  fowleri in
-southern Ilinois (June - September, 1958
and April - May, 1959).

frequently
(3.6%),

Of the Hymenoptera, Formicidac
appeared in 68.2 percent of the sam:
ples in contrast to 2.8 percent for the
next most frequent family, the Ves.
pidae (Table 2). More than a dozen
types - of ants. were obscrved, al-
though identification helow family
level was not attempted.

atilized than adults

) /_f-'ceccmELLmnE' : i
ol :

Hemiptera yielded a 15.7 pereent
accurrence, Lepidoptera ( mostly lar-
vae) 13.9 pereent, Orthoptera. 8.4
percent, Homoptoera 6.0 pereent, and
Diptera 8.4 percent. Fonr other or-
ders of insects each appeared in less
than 2.0 pereent of the sample. The
Arachnide, mainly spiders, was the
most frequéntly. oceurrin g (12.9%)
of - the non-inseet brey. .

Although no special attempt was
made to relate foods eaten with the
type of habitat from which toads
were eollected, it wag generally ap-
parent that such a relationship ex-
isted. The majority of specimens .
dame from, recently disturbed areas
such as residential subdivision de.
velopment and rural roadsides, where
sueh plants as smartweed ' (Poly-
gonum), ragwoeed (Ambrosia),
lamb’s quarter ( Chenopodium), pig-

weed (Amaronthus), and isolated .

clumps. of foxtail (g etoria) and
barnyard. grasses (Echinochloa)
dominate the vegetational pattern,

In such sites, the vegetation creates

shaded, eoc), moist environments yl-
ternating ‘with extensive patehes of
bare ground. This kind of habitat
scemed to be proferred not only by
the toads but also by many species
of invertebrates ( especiaily ants and
certain bectles}, ag was evident from
tield: observation as well as examing.-
tion of stomach contents. Such hahi-
tats provide cxcellent places for day-
time hiding and algo opportunity for
longer feedings periods, as light in-
tensity at ground.level 18 markedly
rednced in the morning and after-
noon. Thegs conditions of the habi-
tat surely enhance the feeding oppor-
tunities for resident toa dd, but
introdnee some bias into the study,

inagmueh as somewhat specialized
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eonditions are emphasized while oth-

ar habitats,'a,uc,h as forests, aré poor--

ly vepresented. For example, toads

-

© were not Lollected at breeding, sites

and, 13011-.('quen‘rlv yery few aguatie
or semiaguatie insects were found
in the stomachs; but Gehibach dlld

Collette {1959) found rather high

" percentages of aguatic” inscet larvae
{Coleoptera.: DTEJ&CIdH{‘ 7.7%, Hy-
drophilidae 7.79% ; Diptera: Stratio-
myiidac 154%) in a servies of 13
‘Bufe w. wosdhousei from Nebr aska,
because their sample was (by infer-
enge) collected at or near breeding
waters. . ' '
Tactors to be acknowledged in an-
- alyzing foods used are inercased tood

requirements-as a result- of fasting

during hibernation and of preparing
for breeding agdtivitics, especially in
the case of females. Smith and
Bragg (1949 :342-343) in their
study of Bufo w. woodhouser in Ok-
Iahoma, noted that adult females con-
sumed much more than adult males
duriig spring and sumier months.
Analyses of such resulls must ae-
count for the fact that males spend
a longer period in breeding activities
and thus may have fewer feeding
opportunities; this docs not, how-
ever, account for the greater food
utilization by Tlemales following
breeding activities. One might as-
suine that females Tequire greater
food supplies in order to compensate
for physiological demands related to
ege production. Beéause this physio-
logical stress may actnally begin well

in advanee of hibernation, females:

may feed more heavily in summer
in order to compensate for such de-

mands during and. immediately fol-
The fact that

lowing hibernation.

females algo attain a larger hody”

< gize is important, but ‘probably not
the only factor involved, as ,]m,t in-

dicated. Certainly, the factors re-
sprmmhlc for greater food utilization
by females bear [m“rhvr investioa-
tien. .

Annual  avallability a.nd__. hence
ulilization of food items are dynamie
pkenomena in each type of habitat.
This reflects agpects of reproduction

and life eyeles of the I}r(‘}, relative.

abundance of each speeiss of prey,
and conditions of the. environment
at any given time of the seagon.
Thege features are refleeted. in the
diet of Bujo w. fowleri, being best

shown by the use made of several.

families of Coleoptera (Fig. 2). To
illustrate, the family Carabidae was
exfensively utilized as food during

April through September, with the

greatest frequency of oceurrence be-
ing May through July. Dmring the

time of maximum utilization of the

carabids, there was a . general de-
crease in the relative occurrence of
several other families of beetles {[Fig.

2}, Decanse many beetles tend to
show population increments compar-
.able to those of carabids, it might be

coneluded that earabids weré the pre-
ferred foods. We think the angwer i3

not §o simple, and that the carabids,

being a readily available food, were
proporiionately more abundant than
other forms, Certainly the
bidae are among the most abundant.

of terrestrial beetles in southern I1--

linois. The decline in utilization of
the Carabidae after July seems com-
pensated for by inercased utilization

“of ofher forms. A heavy spring utili-

zation and a late summer and early

Tall decline in some kinds of Coleop-

tera {Fig. 2) probably arc not dne
to a decredse in numbers of prey, for

Cara--
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biological activities in late spring and .

early swnmer result ia large  fall
populations of many kinds of beetloy
{Dr. Millon W.
communication) ; mortality faclors
in over-wintering beetle populations
somewhat redues the nuwber by

spring. The answer probably lics in’
differential activities of prey and/or

predator,. and in the faet that ju-

venile, toads represent mmch of the

late sammer and fall samples; al.
though little qualitative difference
has been noted between the dicts of
Juvenile and adult-toads, (Smith and
Bragg, 1949} it is obvious that juve-
niles cannot ingest as large objorts
ag can adulis (Bragg, 1948), In
apite ol marked (uetuations in the
utilization of various families ol
beetles, it is of interest that the Cole-
upteva remained notably eonstant,
relative to other groups, in the de-

gree to which it was utilized by

toads thronghont their season of ac-
tivity (Mg, 1). The Hymenoptera
algo showed relative month-to‘month
stability. The Coleopters and ITy-
mumptera are without, gnes stion the
- major dietary constants of I owler’s
toad.

A variety of non prm; items werg
found in the stomachs (Table 3): tace

most frequent of which wore mrmuq\_
‘plant materials (mainly dead leaf

fragmenis, grass blades, twigs, and
sinall blossoms). Mosk of the ve egata-
tion was probably ingosted _rJ.lo.rig
with animal prey, but some possibly
represents active ‘“caplivre’’
ing or wind-blown itoms ; that this
sometimes happens is dcmtm&,’rmted
by observations made by Hareld Liy-
on (eited in Oliver, 1955:198) in

the ITawajian I‘ﬂ’iﬂia where Bu;o"

WS snapped up [‘all:m{z blosgons

Sanderson, verbal

“of #all-

TavLe 3 —Non-yrey and unidentified
maferial from the stomachs of Butoe

_1{;00{1?&01;39% fowlerd in %outhern Tlinois.

Numbor
of Pereont
Blomachs 'Frequency
] {Sumple “of
Ttem Bize — 499) |Decurrence -
Vegetalile deliis. | 04 188
Rocks. ... .... L 24 3.8
Undetermined
mabler. o, 21 4.2
Custoff Bufs skiv, | . 8 1.6
Nematodes. .. 7 1.4
Bird feather ... . 1 .2
Mummal hair (1}, . 1 7.2

from Strychnine Trees und subse-
guently died of strychnine poison-
ing! A wingle mammal hair und a
s_nall bivd feather in stomachs of

Fowler’s toads do not suggest preda-

tion on vertehrales, as there were no
other associated remaing. Toads are
Hot 'noi'mal.ly predators of verte-
brates but, contrary to the claimg ot
some authors, theve are records of
predation by Bufo on other “verte-
brates. Smith and Bragg (1949 :347)

repovted the ingestion of o swall

lizard by a captive B. . woodhonset ;
Bragg (1960) observed a captive B.
housionensts gwallow a small spads-:
oot toad, and thought, that eanuibal-
ism also oceurred ; Hazelwood (1949
ohscrved the m;josnon of a snake hy.
B, bufs; King (1960} had a captive
B.w. woedhousei that ale a small.tur-
tle.” As sight of moving proy seems
to be the primary triggering mocha-
nism for feeding, it scems likely thaf

ocegsional predation on.small verte

brates oceurs in natuve.
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Bufo woodhouset, like most other

vertebrate predators (for example,

the red fox, Beott and Klimstra,
19565}, within the limits of its abilis
ty to take food, awareness of poten-
tial food, and to a limifed extent
food preferences, is largely regulated
in ity feeding by the relative avail-
ability of -foods: The oceurrence of
wasps, velvet ants, blister beetles,
and ‘stinkbugs (1‘rems obnoxious to
soime predators) in the dict of this
gpecies suggests that few inscets arve
not aceeptable. Considering the nu-
merical abundance of invertebrates
and their wide oceurrernige, food sup-

ply is probably rarely, if ever, a lim-

iting- faclor of this toad. Nutritional
aspects of varions foods, however,
_have mot heen mchugated Home
factors influencing the diet of Fowl-
‘er’s toad have beén
preceding  paragraphs; additional
" eonsiderations, and the relative im-

portance of availabilify versus selee-

tivity of f(md items, are d:s('ussed
balow,

Unquuat;ou’xbl}r, the degree of ae-
tivity of prey species (and predator)
ig important when cobsidering foods
utilized. - Adult dipterons and lepi-
dopterons, mostly strong flyers, ave
rare in the dicts of thiz and other
species of toads, although sueh in-
_sects are numerically sbundant and
mahy. are N oeturnal, -

lt'l.OV]l’I"‘ tene\‘rmal 11'1‘-;(‘(,tq S'll{_.h ag

erickets and roaches, aIthouo*h rela-’

tively abundant in lJ.ablfd_ts frequent-
od by Towler’s toads, ave infrequent-

Iy eaten in nature (Table 2}, and -

often escape ecapture even in fer-
raria {Martof, 1962a). Tn contrast,
heetles and ants, the main food items,

‘diseussed 1n.

" uf food concentrations.

Cortain fast

der street lights,

of Tood | 21

are mostly infrequent i']vp:té, and

many arve common ground dwellers,

factors that probably aceount for the
high -frequency of oegurrence of
theso - insects in the diei of toads

gencrally,

The time of feeding aJso plaeeb
vestrietions on available foods. Toads
in general are well known for iheir
erepuscular and noeturnal habits (al-
theugh there iz some geasonal and
entogenetic variation in diel cycles),
Martof (1962a) found that captive
Towler’s toads can feed in very dim
light and complete- darkness, and
that feeding is trigg
dental eontact with the pray ag well

as by visual stimulation, Many abun- -

dant diarnal inscets (e.g. grasshop-
pers and somc bugs) are not often
calen, whereas insects muqﬂ_g active

" at night (e.g. carabid beetles) or ae-

tive mght and day {e.g. ants) arve
well Tepresented in the diet.
Qtomachs of Fowler’s toads wore .
only oecasionally gorged with single
species of inseefs, indicating times
when the toads had taken advantage
Ag mention-

ed by Smith and Bragg (1949 :345)

“Tor B. w. woodhousei, concentration

on single speeies of prey scoms to be
a rare event. liarge -concentrations
of only ome kind of prey probably
are not often encountered by toads,

excepl in agrienltural areas where .

there are uniform standd of vegeta-
tion; Pack (1922) observed a con:
ecntration of young B. woodhouses
feeding almost execlusively on an
abundant supply of sugar-beet web-
worms. - None of the foads used in
the present study were eollected un-
althowr_h B, w.
fowleri and B. w. woodhousi do con-
gregate at such sites of ready food

gered by aeci-
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supply (Fergusom, 1860, 1963 ;
Smith and Bragg, 1949:336) and;
under certain conditions, ‘probably
engorge on one or a few species of
prey. Pearse (1910) and Martof
(1962b) demonstrated that Fowler’s
toad is positively phototropic; the
observation that some species of
toads react differently ‘to light
(Smith. and Brage, 1949:336) in-
vites further experimetnation,
As Fowler’s toad feeds regularly
on very small insects, as wall as
large omes, it apparently has ~2ood
vision, Morphological features of the
toad that prohibit side or backward
head movements may somewhat re-
striet the range of vision, but this
Is probably largely compensated by
the location and funetional aspects
of the eyes. One of us (Myers) has
secn a Fowlor’s toad repeatedly lap
up steel shot that were rolled to it,
therehy. attesting to indiseriminant
feeding and the importance of vision
in the feeding process, Kaess and
Raess (1960) demonstrated Tor Bufo

terrestris that ingestion of non-living

food " (hamburger) conld be induced
by either real or apparent motion of
- the food. Fowler’s toads are POSSi-
biy alerted by sounds made by po-
tential prey (Martof, 1962a), but
olfaetion doeg not seem an important,
faetor in selection of food items, al-
thongh olfactory powers.ave secming-
Iy well developed ( Martof, 1962a,
¢). Tonch is another stimulus -for
feeding, as blinded Fowler's toads
will eat inseets with which +h ey come
in contact (Martof, 1962a).

We agree with ITawiiton {1954},
Berry and Bullock (1962), Smith
and Bragg (1949), and others, that
availability of prey is the important
Tactor, and that toads are potentigl

predators of most . invertcbrates
which are small cnough to be cap
tured. _ :

“We do not claim that toads of the
genus Bufo do not exhibit some selee-
tivity in kinds of foods eaten, but,
except for the cases of a few species
of highly noxious inseets (sec be.

dow), there is a decided lack of con-

vineing evidence for selectivity. Cott
{1957.:297-299) contrasted stomach
contents of Bufe bufo and Ranag tem-
porarig from the same habitat, and
conelnded that differences in foods

“eaten were dne to differences in food
‘preferences.

_ Similarly, Inger and
Marx (1961 :25-26) noted that Afri-
can Bufo melenoplenra and B. ushor-
anus ate ' more Isoptera and Acarina
than the larger B. regularis and B.
funereus, and that Acarina was not
eaten by some small species of Phay-

nobatrachus to the same extent as by

Bufo spp. in the same habitat; they

‘concluded (p. 25) that “Selectivity,

as well as availability, ‘plays a role
in predation . . .>” Sueh data ean be
taken as indications of food selee-
tivity, but it seems just as probahle
that they reflect differences in miero-
habitat utilization, times of feeding,
or foraging behavior, Because of
these and other variables, compari-
50m8 of stomach contents are not the
best indications of food preferences.

Ag stated by Smith and Bragy

(1949 :336), ““differences in habits
and movemenis . , . give differential
opportunities for food eapture and
thus nust be taken into.aceount in
analyzing stomach contents. Only in
this way are we to avoid aseribing
to food selcetion differonces in the

Toods eaten which may be due only

to availability of the food objeets.’’

Ingeets having aposematic colors
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{e.g. wasps of the family Vesplf]ae)
or behavior, or those having noxions
secretions (e.g. blister beetles, Meloi-
dae; stinkbngs, - Pentatomidae) are

somctimes acclaimed as being im-

mune from predation. This iz trne
only in a relative sense, for there is
no reason te believe that sueh ani-
mals are immune from afl predators,
or that they always enjoy complefe
protection from any single predator.
We suspeet that the utilization of
guch inseets {Table 2) depends in
large part on their availability to

toads ; many of these insects are diar-

nal, resting in wvegetailon ahove
oround at night, and hence are not
. often available. Smith and Bragg
(1949 :347) noted that the stings of
seorpions did not protect them - from
toads, and that the outside walls of
many toad stomaechs were bristly
from the gtings: of mound-building
ants. Nevertheless, there is proof
that toads can learn to-recognize and
refuse to accept certain kinds of
unpalatable proy. Brower et al.
(1960} demonstrated that B. ferres-
" friy could learn to reject bumblebees
and their robberfly mimics; Cott
{1938} described the reactions of B.
bufo to hive becs. Noble (1954 :415)
#4found in the laboratory that foads
could learn-after a single experienece
to avoid an cbnoxious inseet,’’ but
unfortunately never published the
details of his exporiments, Haber
(1926 :208) observed a toad trying
to disgorge a stinkbug ; it seems like-
1y that many small but. petentially
obnoxicus items are swallowed too
fast for their properties to hecome
apparent to the toad, but that larger
objects which offer difficulties of in-
gestion might be voided.

Rarthwormms are generally avail-

of  tho

-dae,

i

able to toads after hard rains, but

only two were found in. stomachs of

B. w. fowleri in southern Illmmfa
Dickerson - {1937 :85) - and = Smith

‘ (1961:77) indicate that eﬂrth“ Orms

are not very acceptable foods to cap-
tive B. americanus and B. w, fowleri;
respectively. Smith and Bragg
(1949 :341} thought that Oklahoma.
toads . (including B. woodhouser)
generally avoid earthworms cven
when these are readily available
nature. Thus, there is Some indica-
tion for negative sclection of earvth-
worms by some species of toads.

" Even a high degtce of negative selee-
tion of earthworms and certain nox-

ious insects would probably have lit-
tle important bearing on the diets of
toads, when ohe considers the wide

‘variety and abundance of acceptable
. prey.

GEOGRAPITIC VARIATION

There is seemingly _little geo-
graphic vapiation in major aspects
diet of Bufo woodhouset

fowleri. Frequencies of occurrence

~of the major food groups utilized

in southern Illinois; and.the vieinity -
of Athens, Clarke County, Georgia:
(Bush and Menhinick, 1962), ave
compared in Fig. 3; the- differences
are seen to be relatively slight and
the similarities pronounnced, A gim-
ilarity is also found in the most com-
monly o¢curring families of bectles
in each sample. Bush and Menhiniek
(pp. 111-112) give as the most im-
portant families the Carabidae, Cur-
culionidae, Staphylinidae, Blateri-
Searabaeidae, Chrysomelidae,
Coceinellidae, and - Trogidae. With
the exception of the Trogidae, which
was not represented in the Tllinois
sample, . these families fairly well ‘




24 Tronsactions Ilinots Academy of Science .

“

PER CENT GODCURRENCE

ILEANGIS

||
Dazonmh

COLEOPTERS -
umsnamsﬁ
HEMIFTERA
LEE':IHUF‘TEH&
ARRACHNIDA

ORTHOPTERA
HIMCPTERA

fSOPCDA

BIPLOFODA
DLFTERS
CTHER

IMigure 3,—00mpa1_'étive utilization of foods by Bufo woudhousel fowler! in
southern Illinoig and northern Georgia.” Data for the latter state from Bush and

Menhinick (1962).

“match the first eight families listed

in Table 2. More specifie differences

would undoubtedly be found were
comparable data available for Tower
faxa (genera and speeies) of food
groups. Although DBush (1959) re-

ported on only 18 specimens, his data

for Kentoeky fowlerd are similar 1o
the results from Iilinois and Geor-
gia. Other authors have reported on
too few speeimens to allow reasonable
comparison. _

 Smith and Bragg (1049) studied
a lavge sample (560 gpecimens) of
B. w. woodhouser from Oklahoma,
but, nnfortunately, their resalts ean-
not be compared direetly because of
our difleront methods of data tabula-
tion. IMowever, their volumetric dala
suggest that not only the.same or-
ders, but also-the same families of
ingects as those recorded for B. w.
fowleri ave of greatest importanee.
As in Hlinois and Georgia, Coleop-
tera, especiaily the Carabidae, and

Hymenoptera, especially the Formi-’

eidac; are the main food groups in
Oklahoma, and spiders are the most
tmportant of the non-insect foods.
Although there may be little geo-
graphie variation In the wutilization
of major food groups by Bufs woud-
houser, it seems plausible that the
effects of latitude, major vegetational
units, -and other environmental fac-
tors influence the weriety of prey
available in any onc geographic re-
gion. The Coleoptera, as the major
food group and with its many fam-
ilies, offers perhaps the best test of
the - above hypothesis. Smith and
Brage (1949:336-337) recorded 17
families of Coleoptera from a sam-
ple of 660 B. w. woodhoused in QOk-.
lahoma; Bush and Menhinick {1962)
reported 12 families of Coleoptera
from 111 B. w. fowleri in Georgia;
42 families of Coleoptera were found
in the sample of 504 B. w. fowlers
from sonthern IMinois, These figures
break down roughly into nine stom-
achs per coleopterons family for
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jeorgia, 16 stomachs per family tor
Tinois, and 83 stomachs per family
for Oklahoma. The Tineis and
Georgia data would probably become
more similar at comparable gsample

sizes; the Oklahowa data arc quite .

dissimilar from those of 1llinois, and
probab]_v' dissimilar to about the
same magnitude from the Georgia
data at eompamble sample : sizes.
Georgia-and southern Illinois lie well
within the great Bastern Decidnous

Torest ; Oklahoma lics on the western .

fringe of this region. The greater
variety of prey ntilized by the Geor-
gia and Illingis Bufe is. taken as a

reflection of the greater faunal diver-
sity in those areas, as compared with-

a. more depauperate fauna in the
forest-edge habifats of Oklahoma.
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