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Introduction

The amphibian family Ranidae is world wide in distribution,
occurring on a)l continents and forming one of the largest families
of froys. Hapa, the only genus found in the Unlted States, contains
about 400 species, 27 of which are found in the New World (Slair et,
aley 1957}, Species such as B, catesheiana, B, glamitens, R. piniens,
and B, grylio have considerable economic importance; prized as food
by man, they are also often used as experimental animals in biological
research, Only four specfes normally occur in Central Virginia; B,
cateshefans, R glemitans, R. piniens, and E. palustris.

In the present study an effort was made to determine 4f differ-
ences existed in the food habits among the four species of Rapa, R,
catesbejana, by far the mpst abundant species, was studied specifi-
cally to determine if differences in the food habits existed between
sexes, s5ize groups, habitat types, and seasons,

A number of feod habit studies have been made on the various
mexmbers of the genus Hana, A complete and seasonal study of the food
habits of 455 bullfrogs from Missouxi ponds was given by Korschgen and
Moyle (1955}, They found that insects and crayfish were the two most
important food items by volume in the diet of R, cateshejana, Frost
(1935} examined 25 specimens of R, catesbeiana and found that insects
comprised the main food item, Needham (1905) in Korschgen and Hoyle
(1955}, in a study of 30 bulifrogs from New York State, noted that
insects and spiders were the food items most oftem taken, The food
habits of R, cateshefana in Puerto Rico were studied by Perez (1951)

to determine if bullfrogs preyed on introduced toads, As in other



studies, insects were found to be the staple diet, Occasional notes
have been published on the occurrence of unusual food items in the
Eulffrog’s diet. éirés as food have been reported by Howard (1950)
and ﬁewitt (1940) Holman (19e7) records bullftug predation on
eastezn SQadefeots (§gggﬁigggg,ig]@g;_§g) “and Hellez (192?3 reports
the occurrence of a bzewet s moie (Hargsga;gzg Jgguggug as food of
R, cateshgggg . Minton (1949) noted a most unusual occurrence of a
caral snake (ﬁgc;grug g ;gi §) in one bullfrog from Texas.
Several papers which concetn the food of B. piniens reported
this frog te be primarily insectivorus. Ninety-one Specimens of R.
glgxens examined by Knowlton (1944) were found to contain primarily
insects. In the same study, cannibalism was reyorted for one Specimen.
Gther cases of cannibalism in pipiens have been reported by Kirn
(1942}, Ina study by Hoore and Strickland (1954), B, pipiens from
Alberta, Canada were found to feed primarily on arthropods and to a
’ 1esser"extent on éafthworms and snails, Humming birds wexe ome of the
mast unusual organisms recorded as feod for B, gzh;igg_‘ﬁﬁertis-ﬂlye.
1940, | | |
The food and‘feeding habits of B, clamitans fiem New York State
have been stadied'by,ﬁaﬁilton (1949) , He‘fouad that, as in the cther
vtwo Spécieé. iﬁsects'eenst!iﬁted the most.impoftant‘fdod item fn the
diet.of thé green frog. |
Although searched for,lthere were na'papers found which discussed
the food habits of thé‘pickerel frog, E; palustris,
A relatively thaiaugh reveiw of the Iitezature‘af,ggga failed to

reveal any significant comparative stﬁdy of habftats as effecting



food habits. Accordingly, in the preseat study, the food habits of
frogs from five different types of pond habitats in Southeastern

Hanover County a:evdeécrihed.
‘Materials and Hethods

(ne hundred and éixty-thrée frogs were captnréd in forty-nine
collectioh,tripé hétwéen June 13, 1958, and November.l, 1958, Four
species were takeﬁ; 138 Eggg,ggggghgjggga 14 R, clapitans, 10 R,
pipiens, and one R, gé}ustggg; ‘The procedure followed was to make
one complete encirclement of the pond, either by hoat cz'by wading,
Aithoagh weather ﬁas considered as a factor affecting avaiiable food,
definite.conclusions as to its influence could »ot be reached because
of insufficient data, Frogs were loéated with the aid of a strong
lighi,'and regardless of size, taken by hand or gig. The natural
wariness of frogs made capture, in attempted daytime cellections,
impracticable, and the presence of nearby houses prevented'the‘use of
a rifle; therefore, a}l specimens examined were captured after sumset,
Time of cnllection, water condition, temperature of air and surface
water in degrees C., weather, and the nresence of frogs and other
organisms were noted on a field data shkect. Upon capture, frogs were
pléced in 10 per cent formalin; large specimens (bedy length of approxi-
mately 50 mm. and above) were first injected to insure preservation of
the internal organs,

In the laboratory, the specimens were catalogued and stored im 10

per cent formalin until examined, Three measurements wers taken on



each specimens 1) total weight; 2) body length (distance from tip of
snout to tip of cloacal aperature); and 3) mouth width (shortest
distance between corners of mouth), Length measurements were to the
nearest one-half mm, by means of dividers; weight was recorded to
nearest tenth of a gram. A size-ratio number for each specimen of

R. catesbeiana was obtained by dividing the true weight (weight of
frog minus weight of stomach contents) by the width of the mouth,
Three artificially determined size groups were chosen after plotting
body length in mm., against size-ratio number of each specimen (Graph 1.
The line of best fit for each size group was obtained by the method

of moments (Wilson and Tracey, 1949}, The region of the alimenia:y
tract examined included the posterior pari of thé esophagus and the
stomach, A longlitudinal fncision was made and the contents removéd;
these were weighed to the nearest one hundredth of a gram, first
collectively, then each ftem separately, After idemtification, the
items wexe preserveq in 33 per cent isopropyl alcohol, Sex was deter=-
nined by a gross examination of the gonads,

Three different data which concerned siomach contents were de~
vised: 1) per cent of stomachs with item (obtained by dividing the
namber of stomachs which contained a specific item by the total
pusber of stomachs with any type of material); 2) per cent occurrence
of item (obtained by dividing the number of a specific item taken by
the total number of items); and 3) per cemt weight of item (obtained
by dividing the weight of a Specific item taken by the total food

weight of all items).



Abbreviations used in tables are as follows:

(A) - A du ltv ’

(L - Larva, .

) =~  Nymph,

Vea. - Vegetative,
Invert. =~ Invertebrate,
Vert, = . Vertebrate,

The following abbreviatiqus were only used in Table 2:
Pct.S. C, =~ Per cent of stomachs with item,
Pet, Occ, = Per cent occurrence of item,
?ct. wt. - Per cent weight ef ftem.
Statistical ‘analyses which concerned differences of mean welght
of stomach contents per stomach batween sexes, aad specimens of the

differeri ponds, follow Fyrer (1954), Lacey (1953), and Snedecor (1953),

Description of the Collection Areas

' The five ponds used in the study aré‘disbeised'thfoﬁghbut an area
of approximately ten square miles in Southeastern Hanover County,
“totally within the Coastal Plain f?late 1), A part of the Chickahominy
‘River system, the drainage area is composed of a mixture of woodland,
pastures and cultivated land, All ponds were artificially cbnsttucted
and are privately owned, They have a divexsity'of uges, f.e., recre-
ation, irrigation, and as a source of water for livestock. A brief

account of the characteristies of the individual ponds follows below.

‘ Pond 3',1903;¢d in a dense growth of havdwoods, was first built
in 1946, The present pond was formed in 1955 following destructien of

the original by floodwaters (Plate 2}, The long axis lies in a north-



south direction, é!th,an earthen dam at the south end, Fed by springs
and a small creek at the north énd. the pond has a surface area of
apgroximatély three adres, and a maximun &epth of 13,5 feet near the
dam, Only a small partian ﬁfvthe drainage a?ea is cultivated, the
resi is wooded; cénseqﬁeutly the water was cleai throughout the coll~
ection period with but little fluctuation in level, Surface tempera=
ture ranged from 28 degrees C, in July to 14 degrees C, in October,
Profuse vegetation overhung the water line except at isolated
spen areas on the dam and east bank, The west end of the dam was
covered with smooth alder @lpus xuqesa) and honeysuckle {(Lopfceris
aponical), while numerous speciecs of unidentified g¢grasses and annmals
- grew on the east end., Dominant vegetation on the southwestern bank
was Alnys zugesa and sweet pepper bush (Clethra alnifolda), while
that of the nozthwesiern bank was a comgosiie of hardwoods with an
undercover of Loniceria iaponica, The hardwood flora consisted of
sweet gum (Liomidambar styraciflma), tulip tree (Liriondendron
tulinifora), bitter nut hickory (§g;xg,§g;§i£g;m1§). and red maple

(Acer ymbruym}, A zone of river birch (Betula nigra) and crack willow
(Salfx fracilis) was present on the southeastern bank; vegetation on

the northeastern side was similar to that of the northwestern,
filack gum (yssa §zlvatgc§} grew in the marshy headwaters,

The aquatic vegetétion consisted of small, widely distributed
growths of e?iphytig.and littoral filamentous algae, Three species
dominated the emergeat vegetation, yellow water 1111&83 (Huphar

~ advena) at the north emd, xushes (Jupcus effusus) in the southwestern
shallows, and cattails (Typha latifelia) on the southeasterm bank,



Pond B was built in 1952 as a source of water for irrigation
(Plate 3}, The long axis lies in an castewest direction; an earthen
dam, at the south end forms the impoundnent, Suppiied by springs, the
pond has a surface area of approximately one and one-~half acres, and
a maximun depth of 12 feet near the éenter, The drainage area is
divided almost equally between woods and cultivated land, After hard
rains, the water was observed to increase greatly in tuvbidity, As
water was removed pexiodically for irrigation, the surface level
fluctualed, at times as mmuch as six inches,v Suxface temperature
ranged from 31 degrees T. in July to 15 degrees €. in October,

{nly on the nmorihwestern bank did vegetation overhang the watex
lina, Domirant vegetation on the eastern and western banks was come
posed of a mixture of Larva coxdiformis, Liriondendron tulipifeva,
Acor yubrum, beech (Fagus grandifolla), and white ocak (Quercus alhal,
A sandy projection, covered with Loniceria japonica, unidentifieé
grasses, and blackberry (Subus argntus), divided the northern bank,
The primary undercover plant on the eastern and northwestern banks wasg

Loniceria janonica, MNyssa sylvatica was the dominant plant in the
headwaters., Major plants found on the dam were dog femnel (Ewpatorium

canillifolivy) and broom straw (Axiholontds sn.).

The southwestern, south, and southeastern water lines supported

numerous clusters of Juncus effusus, Pondweed (Potamecton sp.), and

filamentous algae grew in the shallows except where vegetation overhung

the water,

Pond C, built in 1924, is a recreational pond open to the public



for fishing and swimming (Plate 4), The long axis lies in a north-
south direction, with an earthen dam at the north end, Fed by numerous
crecks and springs, the pond has a surface area of 11 acres, and a
maxfmum depth of 26 feet near the dam, Woods comprise the greater
portion of the draimage area with the remaining in cultivation., The
water, usually clear, became slightly turbid aftexr haxd rains, and no
pronounced fluctuation in water level was observed, Surface temperature
ranged from 30 degrees C, in July to 14 degrees C. in October,

A small bay divided the west bank into two distinct regions.
Predominant vegetation on the morthern portion, a picnic and fishing
area, was separated into three zones, The most Southerly was dominated
by short leaf pine (Pinus echinata); the middle zone by weeping willow
(Salix babyleonica) and 8. fragilis, and the northern, a beech, was
devold of vegetation., The southern poztioh was predominantly hardwoods,
consisting of Liquidamhar styraciflua, post oak (Cuercus stallata),
swamp white oak (51; bicoler), Q. alba, and Acer rubrum, The character

of the vegetation growing on the east bank was similar to that of the
northeastern, except at the extreme northeast end where a clear area
occurred., This area was dominated, as was the dam, by unidentified
grasses.

Aquatic vegetation was composed of thick growths of Nuphar advema

and filamentous algae in the shallow regions of the pond,

Pond D was built in approximately 1884, and has been used pri-
marily as a private fishing pond (Plate £), The long axis lies in an

east-west divection, with the bed of a secondary state road (route 642)



functioning as a dam at the west end, Fed by springs and a small
creek at the east end, the pond has a surface area of approximately
one and one~half acres, and a maximum depth of six feet near the center,
Woods, cultivated land, and road ditches form the drainage area. After
hard rains, the water became slightly muddy, and the surface level
rose as an undersized outlet could not handle the increased volume of
water, Surface tempeiature ranged from 31 degrees C, in July to 14
degrees C, in October, |
“The south bank was sepérated'into two sections, overhanging vege

etation on the sonthwestern Sector was button bnsh'(ggnhglgg;hgg
- gecidentalis) ', Alnus ruqosa, Clethra alnifolia, and sand vine (Gonolobus
laeyis); on the southeastern sector, Nyssa sylvatica, blackjack oak
(Cuercus marilandica), and L. alba, Thévowner’s house and lawn,
located on a projection of land, divided the north bank into two equal
paris, Pinus echinata and an undercover of lawn grass conposed the
major vegetation on the western portion of the north bank, Dominant
vegetation on the nortiieastern bank was similar to that of the south-
‘eastern, MNyssa sylvatjca was the dominant plant at the headwaters,

he dominant plants on the dam were Lonjceria japonica and horse brier
(smilax rotundifolfa).

The emergent aquatic vegetation was composed of Nuphar advena in

the Shallow areas, and Juncus effusps in the eastern half of the pond,
Potamegton sp. and filamentous algae grew profusely off the northe

westezxn bank.

Poad £, built in 1947, is an open body of water completely

surrcunded by pasturé land (Plate 6), The long axis lies in an east-



west direétion. with an earthen dam located at the west end, A small
gravel pit is present near the dam on the south bank, Supp}iéd with
water from two upstream ponds and by intrinsic Spiings. Pond E has a
surface area of approximately one and one-half acres, and a maximum
depth of five feet, Pasture constituted the major part of the immediate
drainage area, the rest was cultivated, After hard rains the water was
slightly turbid, but the Sntfacé lével‘was'uot obserﬁéd'to fluctuate,
Surface temperature ranged from 32 degrees C. im July to 15 degrees in
Octoberx, |
| Both north.and‘south banks, covered with unidentified grasses,
wexe.grazed by cattle. élngg,;ggggg,‘grbwing in clﬁsiers in the water
off ihe east bahk.‘and a huge willow oak (Qggrggg'gaglhuy. at the
extzene south corner of the dam, were the only woody plants present,
A vine, arrow-leaved tearthumb (ngyggqgﬂm sagittatum), gréw profusely
on the southeastern bank. The dam, devoid of vegetation, was used as
- a walkway. by cattle,

The important aquatic vegetation was conposed of Juncus effusus ,
which occurzed all aleng the south bank, and dense mats of filamentous

algae, which covered the entire littoxal axea.

Food habits of Rana cgteghggaga

Of the 138 specimens of R, catesheiana examined, 129 stomachs
contained material, The major food items are given below; a complete

list of the stomach contents are shdwn in Table 1.
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Insects were the most abundant food ftem taken by R, catesbefana,
as they were found in 70 per cent of the stomachs, Although they con=-
prised only 21 per cent of the total food weight, they made up 52 per |
cent of all items taken, Of the seven oxders, representing 30 families,
coleopterans occurred most often (53 per cent) in stomachs, and among
the insects comprised the largest percentage (10 per cent ) of the total
food weight, Lepidopterans were second in importance, occurring in 19
per cent of the stomachs and constituting four per cent of the total
food weight, Hymenopterans, next im fmportance, comprised only one per
cent of the total food weight, but were found in 23 stomachs (18 per
cent), Fourteen per cent of the stomachs contained one or more hemipterans,
This order of insects composed only 0.3 per cent of the total food
weight, Adult and larval dipterans were found fn 13 stomachs (10 per
cent), and like the hemipterans, comprised only 0,3 per cent of the
total food weight, Odonatan adults and nymphs formed two per cent of
- the total food weight, and were found in 13 stomachs, Orthopterans
were also found in 13 stomachs, but because of their relatively large
size, made up three per cent of the total food welight,

Arachnoids, found in 30 per cent of the stomachs, constituted the
second most abundant class of food items taken., True spiders (Araneae)
were found in 20 per cent of the stomachs, and comprised four per cent
of the total food weight, The remaining 0,6 per cent of the total food
weight was compdsed of four harvestmen (Phalangiida) found in three
stomachs,

Although ranked third in per cent of stomachs with item (nine per

cent), ranids because of their large size were first in per cent of



total food weight (27 per cent),

Occasional food items taken included millipedes, snails, crayfish,
isopods, fish, and earthworms, A 10 gr. shrew (Sexex sp.) and a 13 gr.
garter snake (Thamnopsis sauritus) which measured 39.5 cm, in total
length, were found in two stomachs,

Unclassified vegetative material was found in 52 per cent of the
stomachs and composed 12 per cent of the total food weight, Partly
digested, unclassificed invertebrate remains were found in 44 per cent
of the stomachs,

It appears from the results thet B, catesbejana fed on those
organisms which were most abundant and readily available in its en-
vironment, The large number of insects taken verifies this, as they
were certainly the most abundant food item presemt, This is in accoxd
with Korschgen and Moyle (1955) who stated that "principal foods con=-
sumed closely parallel availability ,..". Penn (1950) and Korschgen
~ and Moyle (1955) found that crayfish played an important role in the
diet of the bullfrog, however, in the present study, crayfish were
noticeably scarce in the various habitats and consequently were in-
significant as food items, Spiders, on the other kand, were chserved
to be extremely numerous at four of the ponds and thus were found in a
large per cent of the stomachs examined, At the fifth pond, Pond E,
spiders were seldom observed while tadpoles and young frogs were very
nunerous, Consequently anurans replaced spiders as an important food
item, comprising over ome-half of the total food weight at this pond.

The presence of other vertebrates such as the shrew and snake

is not unexpected, as was noted in the literature citations in the

12
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introduction iaxge bullfrogs will feed on any ovganism tihey caa
capture and swallow,
although searched fox, no information was found conscepning the

atilization of vegetatiion as u food by frogs. Thus vegetative waterial,
hough found in over ome-ialf of the stowmachs, is assumed o have beea
taken accidentally with the éapture of food itess. iowever, it is
possinle that while vegetation canaot be utilized as {ood, the capture
by the frog of this material is nol accidental. A woving leal ox
floating scick prohably‘evokes tiie same response that is produced by

a wmoving food erganism,

Cowparison of tha food habits of

Rana cutesbeiuna by month

Tae focd habits by month of . goteshelana for a five moath
perfod are shown in Toble 2, Imsects, which ranged from 57 per cent
of stouvachs with ites in June to 95 per cent in October, proved to be
tle wost importent food ftem taken during the pericd., The per cent
occurrence of coleopierans varied bat siighitly daring the period
{20 1o 30 per cent) as did the less importunt odovatans (3 to § per
centl. Orthoplerans and lepidopteran larvae, which reach their peak
population in late sumaey and early fall were taken, as would be
expecied, in the greatest nuwabey in Augusti through Octeber (5, 15,
and 30 per cent vespectively for orthopterans, and 13, 24, and 23 per
cont vespectively ler lepidepterans), ‘he percentage of stomachs comie-

aining spiders fluctuated by month (22 teo LU per cent) as did the mumber



taken (7 to 16 per cent), Of the other invertehratés. snails and
miilipedes nere téken most often, While anurans comprised over 50
per cent of the total food weig&t in June and Septembei, both tad-
poles and adults were taken fndiscriminately as food in all months.
As the season progressad, thé percentage of stomachs with vegetative
material decreased fiom 79 per cent in June to 35 per cent im October;
conversely, the éercentége 6f stomachs with unclassified invertebrate
parts fncreased from 14 per cent in June to 60 per ceat in October.
Sirce the food items taken parallel their availability in the
ftods'habitat.'the’results provide further evidence for the statement
made in the preceding section, i,e.,, R, catesheiana fed on those
organisms most available:in their envirdnmeni. Major food items
found in the stomach, i.2., Insects, therefore can be correlated
with the reproductive cycle of the food organism, The decrecase in
the per cent of siomachs which contained veéetativevmaterial is not

réadily explainable,

Comparison of the food habits of

Rana cateshelana by sex

Table 3 shows the food habits of male and female specinens of R.
catesheiana, Major food items occurred in approximately the same

ner cent of stomachs with item, and per cent occurrence of item in

hoth sexes, however, females consistently contained more food by weight.

The statistical "student t" test was applied to the average weight of

food per sex. A null hypothesis to determine whethkexr the two Sexes

14
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were taken from the same size-population was set up, From this test
a "t" value of 1,73 was obtained. With 127 degrees of freedom this
value was significant at the 95 per cent level, thus indicating that
the two sex groups came from the same size-population, A null hy-
pothesis concerning the mean weight of the stomach contents of the sexes
was thea tested, A "t" value of 2,57 was Ohtained. since this was not
significant at the 99 per cent level, the mean weighi of the stomach
contents of the two sexes was different. the females larger,

Other than the small possibility of a sampling error, there is
no opbvious reason why the females contained a significantly larger
average weight of food than males., uiologically and physically the
organisms appeared similar and, as the frogs were past the spamning
season, the importance of gonadal development was minimized; Smith
and Bragg (1949) studying toads, found a great difference in the
quantity of food taken by members of the two sexes of Bufo w.
woadhousii and B, cognatus, females taking the larger amount, No

explanation was offered for these results,

Comparison of the food habits of three size

groups of Rana catesbeiana

The food habits of three size groups of B, catggggigga are shown
in Tables 4 through 6,

Group I (size-ratio range 0,36 to 1,81) contained 78 specimens;
three of which were'emyty. Insects, the most important food item,

were found in 03 pex cent of the stomachs, They compriéed 47 per cent



of the total food weight and 62 per cent occurrence of all items.
taken, Coleopterans were taken most often, preseni in 60 per cent of
the stomachs,

‘Arachnoids comprised the second most important food item in the
diet, They were found in 31 per cent of the stomachs and made up 12
per cent of the total food weight, OUnly four per cent of the stomachs
contained anurans, but they composed 11 per cent of the total food
weight, Vegetative material was found in 41 per cent of the stomachs;
unclassified invertebrates, in 51 per cent,

Size group II (size~-ratio range 1.82 to 4,10) contained 42 frogs,
of which six were empty. Insects, fouﬂd‘ih.72 per cent of the stomachs,
were again the most abundamt food item taken, Twenty-four per cent of
the total food weight and 30 per cent of all items taken were composed
of fnsects, Coleopterans., as in group I; were the most frequeantly
taken insect, found in 53 per cent of the stomachs,

Spiders, present in 31 per cent of the stomachs and comprising five
per cent of the total food weight, after insects were the second most
abundant food item taken, Anurans, more important as a food ftem in
this group than in smaller frogs, were found in 14 per cent of the
stomachs and comprised 29 pexr cent of the total food weight, Vegetative
material was found in two-thirds of the stomachs; 44 per cent of the
stomachs contained unclassified invertebrate parts,

All 18 specimens of group IIX (size-ratio range 4.11 to 6,89)
contained food material, While insects were found in the most stowachs
(61 per cent), they comprised, however, only seven per cent of the

total food weight., As in group IX, insects occuxred approximately
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one-third of the time., Again colespterans were found to occur in the
' most stomachs (33 per cent),

‘Spiders, though found in 29 per cent of the stomachs and com=
prising 10 per cent of all ftems taken, made up orly two per cent of
the total food weighi, much less than in the othgr groups (less than
one-half ikat of group II and only one-sixth that of group I). Anurans
constituted 32 per cent of the total food welght and were found in 11
per ceat of the stomachks, Two large vertebzaies,‘ Sorex sp. and
Thamnopsis sauritus , comprised 27 per cent of the total food weight,
Vegetative material was found in 73 per cent of the stomachs, but only
three stomachs (17 per cent) contained unclassified invertebrates,

- As shqyn‘iﬁ.Table; 4 through 6; group 111 frongs contained relat-
iveiy f@% sm&ll'inveriehrates‘in cgmparisoarta ihe stomach contents
of the frogs of the two smaller size groups; alse, the percentage of
stouachs with unclassified invertebrate parts was Shown 1o decrease
as the size of the frog iacreased, These results iadicate that the
role of small food items in the frogs diet decreases somewhat as the
frogs increase in size, with larger food items, i,e., anurans, snakes,
and mammals comprising mach of the total food weight, Reference to the
chaage in the food habits of larger frogs is given by Frost (1933),
who states “"available information shows that, as a rule, small frogs
eat small insects and conversely", Although there is a great increase
ia the number of stomachs containing vegetative matexial for the
larger frags, no plausible explanation can be given as to why the
nunzezr of stomachs with vegetative material increased as frog size

increased,



The food habits of Rana cateshejana

from five different pond types

A complete list of thé food itemﬁvtaken by ftogé trom}Ponds,A,
By Cy D, and E are shbwnlin Tables 7y 8¢ 9, 10, and 11 respectively.
COMparisons of thé fééd.lteés taken by frogs from each pond are shown
by Tables 12 throughllé. Tabies 15 thtough 19 show, for each order
of food item, the number of occurrences of a food item, the mean
number of item per stomach with the item,-and the mean numbex of an
iten per all stemachs with materfal, The "student t" distributioq
test was applied to the average weight of material in frogs per pond,
‘Mull hypothesises were set ué to determine if frogs from each pond came
from the same siﬁe-pophlation as those of other ponds, Results Qf
these tests are shown in Table 20, Null hypothe}ises concerning the
mean weight of the stomach contents of frogs from one pond as compared
with that of frogs from other pondé were‘then run, Results of these
tests are shown in Table 21, An additional test which concerned the
mean numpexr of insects per all stomachs with insects; was run to detere
mine if frogs from one pond contained a significantly larger number of
insects than those of another, No signif!cant differences were found;
results are shown in Table 22, In Table 23 several data are fncluded,
i.eoy number of frogs caught at each pond, number with food material
at each pdnd. the total weight of stomach contents from each pond,
average weight of stomach contents per frog for each pond, and the
average size-ratio number per freg for eachvpond. In Table 24, the

cdaia from Table 23 is listed by sex,
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Insects were found in the highest percentage of stemachs at all
poads, They ranged in per cent of stomachs with item from 65 per cent
at Ponds B and E, to 97 per cent at Pond D, and in per cent occurrence,
from 40 per cent at Ponds € and E, to 61 per cent at Pond D, Frogs
from Pond D alse contained, as would be expected, the highest average
number of insects per stomach with Insects, and in average number of
insects per all stomachs with material (Tables 15 through 19), 1In per
cent weight a great difference was noted among ponds; imsects comprised
from 31 to 49 per cent of the total food weight at Ponds A, B, C, and
Dy but only six per cent at Pond E, the open pasture pond,

Spiders often were utilized as food but their importance varied
greatly among the ponds, Sixty-two per cent of the stomachs from Pond
C contained spiders, wheréZas only seven per cent contained them at
Pond E, The per cent of stomachs with spiders from the other ponds
ranged from 26 per cent at Ponds A and B, to 37 per cent at Pond D,
The difference in spider utilization by frogs at the different ponds
is also evident in Tables 13 and 14, which show per cent occurrence of
item and per cent of total food weight respectively,

Ranids were taken as food items at Ponds B and E, where they com=
prised a laxge part of the total food weight (Pond B = 20 per cent,
Pond E - 50 per cent), Crayfish were utilized as food ftems at three
ponds, but only at two, A and B, did they comprise an appreciable
~amount of the total food weight (19 per cent and 21 per cent respect-
ively), Hillipedes, as would be expected since they are usually found
in forest litter, were taken as food ftems only by frogs from ponds
located in wooded areas, Land snails, relatively umimportant §n the

diet of the frogs, were taken in small numbers at Ponds A, C, and D,
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Earthworms and a shrew were taken at Pond C; a snake fron ?ond E.

The frags from Ponds ¢ and E are shown in Table 20 to have heen
collected from a different size-pOpalatian ‘than those of the ether
ponds, Also, frogs from thesevponds are shown to contain a signifi~

~cantly larger amounﬁ of food than those qf the»other,pqndg:(Thble 21,
,It 15 to be_ex@ected that la:ge;frogs take 1axge food items, but not
- showa in these data is the faet that to obtain large size, frogs '
would have had a gteater food supply. Therefore it appears that frogs
taken from clear areas, as opposed to wooded areas, live in é habitat

that supplies more available food per frog.
E@od habits of Rana clamitapns

B, clamitans while fonnd in la;ge ponds shows a preference for
pools, ditches, and aiang creek banks, A perfect habitat for R,
cgamggagg, composed of small, shallow ponds locéted in a pastured

field, was described by %grtpf (1952).‘ In the area studied, R.
clamitans was ﬁezy uncomnon, however, in the nearby st:éams and small
pools it occurred abundantly, Out of the 14 specimens exanined, 12
contained food material, Five specimens were taken at andln.}six
at Pond B, one at Pond C, and two at Pond D. A complete list pf the
stomach contents is shown in Table 25

As in R, caggsgegaga and g, gigi___, insects wexe found fn ihe
most stomachs (75per cent). They comprised 70 per cent of bhoth total
food weight and number of ftems taken, Coleopterans, lepidopteran
adults, hymenopterans (ants) and orthopterans were the insects most

often taken. Spiders, which occurred in 17 per cent of the stomachs,
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made up the remainder of the animal food, Vegetative material was
found in 50 per cent of the stomachs éxamined.

v Thé small sample examined, wiile not conclusive, does show an
insect food patiera for R. clamituns; it would be expected that other
small invertebrates, such as millipedes, snails, and eariiworms would
piobahly be taken if avaiiable, This was found to be trué in the

study by Hamilien (1949),
Food habits of Rana pipiens

" R, piniens is usually found tn_méadows, swamp lands, grassy
woodlands, and hay or grain fields, Gonsequently, few were cﬁllected
from the five ponds, All tem specimens of R. jjgjggg;were females
and costained food material, Three specimens were taken at Pond C,
and seven at Pound E, A compicte list of the stomach contents is shown
~ in Table 26,

Iasects, the most available food item, formed the major item in
the diet, and wexe found in 70 per cent of the stomachs, Of the five
orders of iansects taken, coleopterans and lepidopterans occurred most
often (32 per cent and 30 per cent respectively), Thirty per ceat of
the stomachs contained avachnoids, the only other arnimal class utiiized,
Vegetative material wés found in only two stomachs, as compared with

50 per cex;nt or more in B, clamitans and R, catespejana,
' Apparently R, piniens is primarily lnsectivoéﬁs. as these organisms
form the major food item in its diet, Knowlton (1944), with a much

larger sample of 91 specimens, also found that insects were the most
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often taken food item, Although small numbers of R, pinicng and
R, clamitans were examined, the vesults show a distinct difference
in amount of vegetation takem by the three species, Vegetative
material composed only one per cent of the total food weight in R,

piniens, where as in B, cateshejana and R, clamitans it composed

12 and 23 per cent respectively,

Food habits of Bana palustris

R. palustxis is typically found on the banks of woodland streams
and creeks, The one specimen examined was taken at the woodland
pond, Pond A, The specimen while small, only 5,6 gr, in weight, con-
tained a relatively large amount of food, OUne curcullo beetle, ene
unidentified beetle larva, three short-horned grassheppers, one
cricket, vegetative material, and unclassified invertebrate parts
were found in its stomach, ObY{viously no conclusions as te food

habits could be made from the study of one specimen,

Summary

Data were obtained from the examination of 163 ranids from five
different pond types in the southeastern seciion of lanover County,
One hundred and thirty-eight Rapa catesheiana, 14 R, clamjtans, 10
B, piniens, and one B, palustris were collected, Specimens were
captured with the aid of a strong light by hand or gig at night, The
stomach contents were weighed and identification of the food items

made with the use of a dissecting microscope, Where applicable,
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- statistics were used to interpret the data, The importan; findings
of this study are listed below,

1, All species were found to feed on those organisms most
available in their habitat, i.e., insccts and spiders. Inscets were
found in 70 per cent of the stomachs and spiders in 30 per cent for
B, catesbeiana; in 75 and 17 per cent respectively for B, clamitans,
and in 76 and 30 per cent respectively for B, pinfen

2, There s substantial evidence to indicate that ponds located
in relatively clear areas provide more available food for frogs than
do woodiand areas (Table 23),

3., Results show that as the size of the frog increases the role
of insects in the diet decreases somewhat, with larger food items
comprising much of the total food weight (Tables 4 through 6).

4, The data for R, catesbejana indicates that vegetative mat-
erial plays a more important role in the frogs diet than can be
. explained by accidental capture, since it was found in 52 per cent
of the stomachs,
5, Female R, catesheiana were shown to contain a significantly
higher average weight of stomach contents than males,
6. The food habits of R, catesbefana when compared by month

show that food ftems taken parallel seasonal availability (Table 2),
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Plate 1, #ap of collection area,
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Plate 2=~ Pond A,

View of headwaters at north end,

View of dam at south end,
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Plate 3- Pond Be

View of headwaters at morth end,

View of east bank,
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Plate 4« Pond C. .View 6f headwa;ers at'nozth end,

View of southwestern bank, _
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Plate S5~ Pond B, View from dam of headwateys at east end,

View of dam at west end,
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Plate 6= Pond E, View of entire pond, Danm at west end,

Close up of dam and noxthwestern bank,
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Graph 1.

Graphical presentation of three size groups of

Rana gateghelana,
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Table 1. Stomach contents of 129 spezsims of Pana cateshoians
- listed by per ceat of stomuchs with fiew, per cent
eccurrence of Iten, and per cent weight of ftem.

il ebioay vy ) Cher AR e

e —rpI . D o ST —os

" Per Cent of  Per Cent  Per Cent
Stomachs With UGccarrence ¥eladt of

Insecta 78,3 81.8 20,6
. Coleoptera 82,7 2.4 10,1
t‘:utcuumidw 0.9 T3 3.4
Unident$fied &) 20,9 6.4 2.7
Caxabldae 10,9 Sed - 2.0
Scarabagidae d.1 0.9 1.2
Cheysomelidae 2o . 2l 0.1
Coccinellidae P U6 0.1
Elateridan 2,9 U6 0,2
Erptylidas 1.6 Cedd 0.,0%
tacanidae 1.6 0.4 2.7
¥elandryidue . 2.6 0.2 R
44 Ztyn%‘ﬁﬁmzaw‘ &‘u 4] Gc 2 Ge G‘
Dnidentificd (D 0.4 8.2 0.3
Leplidopters 9.4 6.9 3.9
1‘5&3&&1&’:@& (L) i7.1 $.8 3.7
Unidensified ¢ 3.1 G0 0.2
Hiynenoptera 17.6 8.4 1.0
Fornicidae 12,4 6.7 0.3
¥espldas 3.9 8.% 0.6
Apidae 0.8 3.2 0.1
‘ s:tﬁ&ﬁnlﬁaﬁ Q.ﬁ 9.3 QQQ’
Serphidae 0.8 3.2 0.0
ﬁnidanﬂﬂed &Y .8 e 0.0%
mipwm - 14,0 4.3 2.3
Gorridae _ 7.6 2.1 .1
- Gicadellidae K 0.8 (.0%
Unidentified 31 3.6 3,0%
Aphididae 5.6 0.6 G,0%
Nepidoe
M 5,;.0 0.5 {}02 9.2
Culicidsee 2’5.? 1.1 {x.ﬁ‘
tinidentified (L) 1.6 1.8 God
Tipulidae G .2 G.1

Syxphidae G0 0.2 G.0°



Table )} continued.

“Per Cent of Al;’er Cent

Per Cent ,

Stomachs With Occurrence Weight of

Item Jtem of Iten Item

Odonata 10.1 2.8 1.7
Libellulidas (W) 3.1 0.8 0.3

. Gomphidae (N) 2.3 0.6 0.1
Cordulegasteridae (1) 1.6 0.4 0.7
Aeschnidae (A) 0.8 0.4 0.3
Agschnidae (N) 0.8 0,2 0.1
Comphidae (A) 0.8 0.2 0.2
Unidentified Q) 0.8 0.2 0.0*
Unidentified () 0.8 0.2 0.0*

Orthoptera 10,1 3.2 3.4
Tettigeniidae 4,7 1.5 1.7
Unidentified 2.3 0.6 0.4
Acrididae 1.6 0.6 0.8
Gryllidae . 1.6 0.4 0.4
Gryllotalpidae 0.8 0.2 0.1

Arachnoidea 30.2 11.2 4.8

Araneae 27.9 10.5 4.2
Unidentified 16,3 5.2 2,8
Argiopidae 13.2 5.2 1.4

Phalangiida } ‘
Phalangiidae 2.3 0.8 2.6

Amphibia-

Anura ‘
Ranidae 8.5 2.8 27.4
Rana cateshejana @A) 2.4 0.8 15.0
RB. catesheiapa (L) 1.6 0.4 3.5
Rana sp. (A) 3.1 0.8 7.2
Rana sp. (L) 3.1 1.0 1.8

Myriapoda

Biplopoda
Polydesmidae 5.4 1.3 0.3

Gastropoda ‘ _

Pulmonata 3.9 1.3 1.0
Planorbidae 2.3 0.9 0.9
Lymnaeidae 0.8 0.2 0.0®

0.8 0.2 0.0°

Unidentified
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Table 1 continued,

11

v
v_

" Per Cent of Per Cent - Per Cent
‘Stomachs With Occurrence Weight of

Iiem, — j Jtem of Iten  _JXtem
Crustacea 4.7 1.4 4.3
Decapoda . .
Astacidae 3.1 ‘ 0.8 : E : 402
Isopoda — IR
Unidentif!ed . 1.6 0.6 . ,_9-1
Telecostomi
Perciformes _ s S
Q¢ntxarehidaé ' 3.1 o 1.1 0.6
Harmalia |
Insectivora
Soricidae
Soxex sp. 0.8 0.2 . 5.0
Oligochaeta |
Opisthopora ‘ o
pumbric!daa 0.8 1.3 1.3
Reptflia
Serpentia
Colubridae : :
Thamnopsis sauritus 0.8 0.2 6.4
HMiscellaneous =~
Pebbles and Sand 9.3 3.4 - 8,9
Veg, Material "’ 51.9 12.5 12.3
Digested Invert. 44.2 16,8 5.3
Digested Vert. , 3.1 0.8 2.0

* jess than 0,05 per cent.'
*2 Sub order.



Table 2. swmach c;ments ot. 129 s,;eclms af MW list.ecf by per ceat of stomachs with ites, per

Jung July N 3. 141118
Pet, #Pet. Pot. Pet, i‘ct. Pet. ¥ot. FPot. Pot. Pct.
Jien T PR b P 3 2 IR 4. - PO 1 R
Insecta 57.1 31.6 12.2 5.2 50.7 14.2 §1.86 61.5 20,6 V1.7
Coleoptera 42.9 25.0 10,7 59.3 22.5 11.9 §9.1 2.7 22,9 41.3
ﬂ%ﬁ?ptew — — S 2—309 3.5 @.3 9. 1 2.2 gt 1 8;’
Hymenoptera - - 3&.3 8.5 1.1 13.6 17.6 0.7 19.6
8!;}‘&&! a ——" - —— 14.8 7.0 0.3 4.6 2.2 ﬁ.&‘ 6.7
Lepidoptexa 7.1 2.3 0.4 7.4 1.4 8.5 18.2 5.5 1.7 239
Arachnoidea 20.6 1l.4 2.9 37.0 15.5 3J.4 27.3 9.9 7.6 21.7
Arancae 28.6 11.4 2.9 37,0 155 3.4 27.3 9.9 7.6 19.6
Phalangfida - emm wew - e e -— - o= 2.2
Others
ﬂm‘.‘a M& 7. l 2.3 7.9 - - —— s — — 4: 4
?almoaata - eww e 7.4 ld 2.6 4.6 1.1 0.6 2.2
s&r}lent ia — Raand e 3. 7 i}o? 250{; — b el —
Anura 7.1 2.3 80,7 7.4 1.4 5.4 4.6 1.1 4.9 13.0
Insectivora — — - - - — 4.6 1.1 29.7 s~
Gpisthopora 7.1 15.9 7.5 — - - - —
#Aiscellianeous .
Pebbles and Sand 7.1 2.3 0.9 13.5 6.3 29.9 4.6 1.1 1.7 189
Yeg. laterial 78.6 25.0 16.6 74.1 14.1 16,0 50.0 12.1 108 39.1
Digested Invert. 4.3 4.6 1.8 37,0 7.0 1.6 40,9 99 7.0 Bag
Digested Vert. — - - - e ew 2.1 2.2 7.1 2.2

3‘9
11. &
15,

'{3.?

Jetohey
fot. Pet. fet. ot
itk 8 : § ,§‘ gcc. ¥t
21.1 95,0 S57.4 9.0

S.1 80,0 23,2 7.9
Be2 20,0 3.7 1.5
6.5 36 7.4 1.8
1.3 . IDQQ ‘a.J 1 ué
0.9 10,6 2.4 3.0
0.2 20,0 3.7 1.3
7.1 25,6 13.9 11,7
3.2 50,0 12.0 1lo.6
2,2 40,0 10.2 7.7
1.0 18,2 1.9 3.0
e.z —— -~ -
6.8 5.0 €9 6.2
Q.3 ) 2909 3'? 103
0.1 5.0 2.8 1.5
50.9 5.0 0.9 105
2. 5.0 0.9 0.1
2.1 3B.S 6,5 6.3
503 w.@ H. 1 1006
Ua 5.0 0.9 6.5

* Less than 0,00 per cent.
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Table 3, Comparisen of the stomach contents of 86 male and 43 female
Rapa catesbefana , showing per cent of stomachs with item,
per cent occurrence of item, and per cent weight of ftem,

. ;

Per Cent of = Per Cent Per Cent
Stomachs With Occurrence Weight of
: A Iten —f Xten Item
lten Yale Female Male Female  [Fale Female
Insecta 79.1 76,6 50,4 54.5 27,5 15.2
Coleoptera 52,3 53.5 21.0 25,3 12.8 8.1
Hemiptera 10.5 20.9 2.5 7.9 0.5 0.1
Orthoptera 10.5 9.3 3.1 3.4 4.6 2.4
Hymenoptera 19.8 14.0 10.4 4.5 1.7 0.4
Odonata 8.1 14.0 2.0 4.5 2.1 1.3
Diptera ‘ 9.3 11.6 3.9 3.4 0.4 0.2
Lepidoptera 20, 16,3 7.6 5.6 5.5 2.7
Arachnoidea 33.7 23,3 12,6 . 8,4 | 8,2 2.2
Araneae 30.2  23.3 11.5 8.4 6.7 @ 2.2
?halangilda . 3'5 ‘ bt SO l.l RS ot i l°5 e -
Others
Perciformes 3.5 . 2.3 l.4 . 0,6... 1.2 0.1
- Decapoda 1.2 6.5 0.3 1.7 0.6 7.0
Biplopoda 5.3 407 104 T lol I 0.5 ar 0el
Apura 8.1 2.3 2.2 3.9 11.7 39,6
Pulmonata 3.5 4.7 1.4 1.1 0.6 1.2
Isopada 2,3 == 0.8 — 0.1 —
Insectivora — 2,3 - 0.6 — 8.8
Serpentia 1.2 - 0.3 — 14.6 -
Opisthopora — 2.3 - 3.9 - 2.4
Miscellaneous
Pebbles and Sand 8.1 1.6 = 3.1 3.9 11.2 7.1
Veg. Material 52,3 51.2 12,6 12.4 13.2 11.6
Digested Invert, 51.2 30.2 12.6 7.3 7.5 3.6
Digested Vert. 3.5 2.3 0.8 0.6 1.0 1.1




 Table 4. Comparison of the stomach contents of the size groups of
Rana catesbejana by listing pex cent of stomachs with ftem.

—— it rrasesat

s
— —-' ——— — o

. Gzoup I Group II Group 111
. x 2.76 5{' 5.07
dten ‘ L (0.3 1,§12 (1,62-4,10) _ (4,11-6,89)
Insecta 82.7 72.2 6l1.1
Coleoptera 59.5 52.8 33.3
Hemiptera 21,3 2.8 5.6
Orthoptera 14.7 2.8 5.6
Hynenoptera 10.7 11,1 © .D.6
Cdonata 9.3 11,1 11.1
Piptera 21,3 il.1 —
LEpid()ptera 18.7 25. l 160 7
Arachnoidea 30.7 30,6 27.8
Araneae 29.3 25,0 27,8
Phalangiida 1.3 5.6 c—
Others
Perciformes 4,0 2.0 -
Biplopoda 5.3 8.3 S
Anura 4,0 13.9 11.1
Pulmonata 4,0 5.0 -
Insectivora — — 5.6
Serpentia — — 5.6
Opisthopora — 2,3 —
Miscellaneous
Pebbles and Sand 6.7 16.7 11.1
Veg. Materfal 41.3 66,7 7.8
Digested Invert. 50.7 - 44.4 16.7

Digested Vert, : w—— 11.1




Table 6. Comparison of the stomsch contents of the size groups of
fam cateshelana by 1isting per cent occuryence ef ftom.

A
b

Croup 1 Group 11 Group 131

% &QM ‘ 3{ ﬁo?& g SOG?
Ingostan , 81,5 3.8 N
Colezaptexn 32 19.2 14.6
Neafpteza ‘ 6.5 0.6 2.1
Ozthoptoza xig.g }é'i’ o §.§
Pymﬁtm » * o
onata EX: 3.2 o
Oiptera 5.0 X
Le;?!é@;:tem 6.5 .3 . é.&
Arancae 10.6 16,3 10,4
fualangitda - 3.3 1.9 L
Gthers o R
&“ltﬂm 9.9» 1.*3 s
Ml i;‘g i.g 2.1
Ei o . ) . . o
Asﬁmm 1.5 5.} 4,2
Pulmonata 2.6 1.3 -
Ysopoda 0.3 1.3 -
Iasestivora - — 2.1
Serpentia - - 2.1
Opisthopora - 4.5 -
filscellancons ,
. Pobbles and Sund 1.5 0.1 10.4
?ﬂﬁu Eatorial 8.9 1504 27.1
Digested Invert. 12.0 10,0 Ok

ﬁig@ﬁﬂt‘ﬁ VYert, - ‘n& hand




Table 6. Comparison of the stomach contents of the size groups of
N . Rana catesbefana by listing per cent weight of item.

Group I ‘Group II.  Group IIX

Item (0.36-1,81) __€1,82-4,10) _ (4,11-6,89)
Insecta 47.1 23,6 7.3 :
Coleoptera 14.6 12,9 5.3
Hemiptera 0.9 0.0® 0.4
Orthoptera 14.9 2.5 0.1
Hymenoptera 2.8 0.9 0.4
Odonata 5.6 1.4 0.5
Diptera 1.7 0.0* —
Arachnoidea 12,2 5.0 2.1
Araneae 11.2 3.8 - 2.1
Phalangiida 0.9 1.2 . —
Others :
Perciformes 2.1 0.6 -
Decapoda 1.7 6.3 3.0
Diplopoda 0.6 0.5 -
Anura 11.2 29.1 31.8
Pulmonata 0.2 1.8 -
Isopoda 0.2 0.0* -
Insectivora - - 11.9
Serpentia - - 15,2
Opisthopora - 3.1 -
Hiscellaneous
Pebbles and Sand 0.7 5.1 15.8
Veg. Material 11.1 14.2 11.0
Digested Iavert, 13.0 5.8 1.9

Digested Vert. | 4.7

® Less than 0,05 per cent.



Table 7. Stomach contents of 19 specimens of Bana catesbelana from
- Pond A, showing per cent of stomachs with item, per cent
eccurrence of item, and per cent welght of item.

Per Cent of Pei Cent Per Cent
Stomachs With Occurrence Weight of

Insecta 842 58,5 49.0
Coleoptera 47.4 13.0 8.2
Unidentified 4) 21.0 5.2 4.9
Curculionidae 15,8 3.9 0.4
Carabidae 5.3 1.3 1.7
Elateridae 5.3 1.3 1.1
Erotylidae 5.3 1.3 0.1

Hemiptera 26,3 10.4 1.1
Gerridae 26.3 9.1 1.0
Unidentified 5.3 1.3 0.1
Hymenoptera 26,3 13.0 1.8
Formicidae 26,3 11.7 1.5
Braconfdae 5.3 . 1.3 0.3
Diptera 15.6 5.2 0.9
vnidentifled Q) 10.5 2.6 0.0
Culicidae 5.3 2.6 0.1
Lepidoptera 15.8 7.8 23.8
ﬂn!dentlfied (L) 15.8 6.5 23,0
Unidentified Q) 5.3 1.3 0.8
Crthoptera 15.8 5.2 7.8
Acrididae 5.3 2.6 5.9
Gryllidae 5.3 1.3 0.5
Unfidentified 5.3 1.3 1.4
0Odonata 10,5 3.9 5.5
Aeschnidae ) 5.3 2.6 5.2
Gomphkidae (N) 5.3 1.3 0.3

Arachnoidea

Araneae , 26,3 10.4 3.0
Argiopidae 15.8 5.2 2.0

ﬂnideut.ified 15.8 5.2 1.0



Table 7 continued.

Per Cent of  Per Cent  Per Cemt
Stomachs With Occurrence Weight of

Crustacea

Decapoda

Astacidae 5.3 1.3 18.8
Myrfapoda - ‘

Biplopoda

Polydesmidae 5.3 1.3 0.6
Gastropoda | .

Pulmonata ' ' '

Lymnaeidae 5.3 1.3 0.3
ﬂiscélia‘nao‘ué : ' -

Pebbles and Sand 5.3 1.3 0.6

Digested Invert, 47.4 13,0 5.9




Table 8. Stomach contents of 23 specimens of Rana cateshelany from
Pond B, showing per cent of stomachs with ftem, per cent
occurrence of item, and per cent weight of item.

Per Cent of Per Cent - Per Cent
- Stomachs With Occurrence Weight of

Insecta - 65,2 52.4 27.8
Coleoptera 43.5 28,6 11,5
Curculionidae 26.1 11.9 1.5
Carabidae 13.0 3.0 3.3
Coccinellidae 4.4 1.2 0.1
lielandryidae 4.4 1.2 0.5
Hymenoptera 21.7 7.1 - 2.9
Formicidae 13.0 4.9 0.7
Apidae - - 4.4 1.2 1.1
Serphidae 4.4 1.2 0.2
Hemiptera 17.4 4.8 0.5
Gerridae . 8.7 2.4 G.2
Unidentified B 4.4 1.2 0,2
0(‘10!1&'.3 ’ 13.0 3.6 507
Cordulegasteridae W) 4.4 1.2 - 0.8
Orthoptera 13.0 3.6 5.8
Gryllotalpidae 4.4 1.2 1.8
Tettigonididae : 4.4 1.2 2.8
Unidentified 4.4 1.2 1.5
Diptera 8.7 2.4 0.1
-Culicidae : ‘ 4.4 1.2 0.1
Lepidoptera ,
Unidentified (L) 8.7 2.4 2.5
Arachnoidea ‘ S SR .
. Araneae . 26.1 10.7. 8.3
- Argiopidae 13.0 4,8 3.2
Unidentified 13.0 6.0 8.1



Table 8 continued.

Per Cent of Per Cent Per Cent
Stomachs With Occurremce Welight of

Amphibia
Anura
Ranidae . - -
Rana sn. (L) 13.0 4.0 19.6

Crustacea
Decapoda : ,
Astacidae 8.7 2.4 21.4

Hyriapoda }
Biplopoda i :
i’olydesmidae 4.4 1.2 0.4

Teleostoni
Perciformes
Centrarchidae 4,4 1.2 0.‘9 :

Miscellaneous " : ’
Pebbles and Sand ‘ 13.0 3.6 - 0.8
Veg., Material 43.5 11.9 12,2
Digested Invert. 43.5 - 11,9 8.5




Table 9. Stomach contents of 21 specimens of Rana catesheiana from
Pond C, showing per cent of stomachs with item, per cent
occurrence of item, and per cent weight of item,

Per Cent of Per Cent  Per Cent
Stomachs With Occurrence Welight of

Item » Ttem of Ttem Ttem
Insecta o 76,2 40,2 30,6
Coleoptera » 61.9 - 25,0 19.6
Carabidae 23.8 3.7 4.0
Curculionidae 14.3 5.4 0.3
Scarabaeidae 14,3 4,4 4,5
Unidentified (A) 14.3 3.3 2.2
Chrysomellidae 4,8 1.1 C.1
Elateridae 4.8 1.1 0.5
Lucanidae 4,8 1.1 4,0
Lepidoptera .
Unidentified w 23,8 7.6 4.1
Orthoptera 9.5 4.4 5.8
Acrididae 4.9 1.1 2.2
Tettigoniidae 4.8 2.2 2.7
Unidentified 4,8 1,1 0,9
Diptera
Syrphidae - 4,8 1.1 0.1
Hyménoptéiév 3 » , - o
Vespidae 4.8 B Y ! 0.3
Odonata , ‘
Libellulidae (N) 4.8 1.1 0.6
Ayachnoidea 61.9 18.5 11.6
Araneae 57.1 16.3 10,3
Arxgiopidae 33.3 8.7 3.6
Unidentified 28,6 7.6 6.7
Phalangiida

Phalangiidae 4.0 ' 2.2 1.3



Table 9 contlnued. |

46

Item

Per Cent of Per Cent Per Cent
Stomachs With Occurrence Weight of

Iten of Item Item

Gastropoda
Pulmonata
Planorbidae

Myriapoda
Diplopoda
Polydesmidae

Mammalia
Inscctivora
Sovicidae’

Sozex s

Cligochaeta
Opisthopora
Lumbricidae

Miscellaneous
Pebbles and Sand
Veg. Material
Digested Invert,

2.5 4.4 1.1

9.5 2.2 0.4

4.8 1.1 21.2

4.8 7.6 5.6
4.8 1.1

66.7 15.2 21.7
47,6 2.8




Table 10, Stomach contents of 35 specimens of Rana catesbelana from
' Pond D, showing per cent of stomachs with item, per cent
occurrence of item, and per cent weight of ftem,

Per Cent of Per Cent Per Cent
Stomachs With Occurrence Weight of

Insecta 97.1 61.2 48,4
Coleoptera 5.7 24,7 19.1
Curculionidae 28.6 7.9 1.5
Unidentified () 25.7 6.2 7.4
Carabidae 9.7 1.1 1.5
Chrysomelidae 5,7 6,2 0,6
Cocednellidae 2.9 0.6 C.0%
Exotylidae 2.9 0.6 0.0*
Lucanidae 2.9 0,6 6.7
Rhyncophora®*® 2.9 0,6 0,1
Scarabaeidae 2.9 Cc.6 1.0
Unidentified (L) 2.9 0.6 0.3
Lepidoptera 34.3 10,7 12,1
Unidentified (L) 31.4 10,1 11,6
Unidentified (1) 2.9 0.6 0.5
Rynenoptera 22.9 13.5 3.1
Formicidae 20,0 12.4 1.2
Vespidae B.7 1.1 1.9
Hemiptera 17.1 4.5 0.4
Cicadellidae 3.6 1.7 0,2
Gerridae 5.7 1,1 0,2
Diptera 14.3 2.8 1.0
Culicidae 8.6 1.7 0.1
Tipulidae 2.9 0.6 0.5
Unidentiffed Q) 2.9 0.6 0.4
Odonata 14.3 3.4 4,8
Gomphidae (N} 5.7 1.1 0.3
Cordulegasteridae () 2.9 0.6 3.2
Libellulidae () 2.9 0.6 0,8
Unidentified Q) 2.9 2.6 0.3
Unidentified (N) 2.9 0.6 0.1



Thble lavcontinﬁed.

Per Cent of  Per Céﬁt Per Cent
Stomachs With Occuzrence Weight of

Iten ; - Ttem of Ttem _ ~ Item’
=Gfthobtéra o . 8.6 | 1.7 - 8.0'
' Tettigoniidae 5,7 1.1 5.0
Cryllidae 2,9 0.6 3.0
Arachnoidea - 371 13.5 11:2
Aranecae 31.4 12.4 4
Unidentified 22.9 6.2 6:1
Argiopidae - 8.6 6;2 2:2
Phalangiida
Phalangiidae 57 1.1 2:8
ﬁyriépoda' '
Diplopoda
Polydesmidae 8.6 1.7 1.0
Crustacea
Isopoda ,
Unidentified 87 1.7 C.4
Gastropoda
Pulmonata 5.7 1.1 5.6
Planorbidae 2.9 0.6 5.4
Unfdentified 2.9 G.6 041
Miscellaneous : :
Pebbles and Sand 2.9 0.6 C.1
Veg. Naterial 48.6 2.6 13.0
Digested Invert, 46,6 10.1 14.2
Digested Vert. 2.9 0.6 6.2

® Less than 0.05 per cent,
¢ Sub order,



Table 11. Stomach contents of 31 specimens of Rana catesbefana from
SR Pond E, showing per cent of stomachs with item, per cent
occurrence of item, and per cent weight of item,

kvt

o

" Per Cent of  Per Cent  Per Cent
Stomachs With Occurrence Weight of

Iten Item of Item Iten
Insecta 64.5 40.4 6.1
Coleoptera 41.9 18.3 3.9
Unidentified ) 19.4 6.7 1.2
Curculionidae 16.2 6,7 0.1
Carabidae ' 9.7 2.9 2.3
Coccinellidae 3.2 1.0 0.1
Elateridae 3.2 1.0 0.1
Hymenoptera 12.9 3.9 0.6
Vespidae 6.5 1.9 0.5
Formicidae 3.2 1.0 0.0®
Unidentified 3.2 1.0 0.0*
Hemiptera 2.7 2.9 0.3
Unidentified 6.5 1.9 0.0*
Nepidae
Ranatra Sp. 3.2 1.0 0.3
Lepidoptera 97 2.9 0.2
Unidentified @) 6.5 1.9 0.1
Unidentified (L) 3.2 1.0 .1
Diptera 6.5 7.7 0.1
Unidentified Q) 3.2 1.0 0.0%
Unidentified (L) 3.2 6.7 0.1
Cdonata 6.5 1.9 0.5
Aeschnidae (N) 3.2 1.0 0.1
Gomphidae (1) 3.2 1.0 0.4
Orthoptera
Tettigoniidae 6.5 2.9 0.5
Arachnoidea
Araneae 6.5 1.9 0.1
Argiopidae 3.2 1.0 0.0*
Unidentified 3.2 1.0 0.1



Table 11 continued.

Per Cent of Per Cent Per Cent
Stomachs With Occurrence Weight of

Iten Item of Iten Iten
Amphibia ’
Anura : : :

Ranidae 25,8 10,6 49.6
Rana catesheiana () 9.7 3.9 28.6
Rapa sp. Q) 9.7 3.9 13.7
R. catesbeiana (L) 6.5 1.9 6.7
Rana sp. (L 3.2 1.0 0.7

Teleostomi

Pexciformes ‘ '

Centrarchidae 9.7 4,9 1.0
Crustacea

Decapoda

Astacidae 3.2 1.0 3.3
Reptilia

Serpentia

Colubridae
Ihamnopsis sauritus 3.2 1.0 12.1

iiscellaneous
Pebbles and Sand 19.4 11.5 16,7
Veg. Material 51.6 15.4 7.0
Digested Invert, 35.5 10,6 1.7
Digested Vert. 9.7 2.9 2.4

® Less than 0.05 per cent,



Table 12, Stomach contents of Rana catesheiana, showing per cent of
stomachs with item, listed by pond.

Pond
ltem - A B (A B E
Insecta 84,2 65.2 76,2 97.1 64.5
Coleoptera 47.4 43,5 61,9 65,7 41.9
Orthoptera 17.8 13.0 9.5 8.6 6.5
Hymenoptera 26.3 21.7 4.8 22,9 12.9
Odonata 10.5 13.0 4.8 14.3 6.5
Diptexa 15.8 8.7 4.0 14.3 6.5
Lepidoptera 15.8 8.7 23.0 34.3 9.7
Arachnoidea 26,3 26,1 61.9 37.1 6.5
~ Phalangiida — — 4.8 5.7 -
Others
Perciformes - 4.4 - - 9.7
Anura —— 13.0 —— — 25,08
Isopoda — —— — 5.7 -
Insectivora - - 4.8 — —
Sexpentia — - - — 3.2
Opisthopora — — 4.0 — -
Miscellaneous

Pebbles and Sand 5.3 13.0 4.8 2.9 19.4
Veg. Material 52.6 43.5 = 60,7 48.6 51.6
Digested Invert. 47.4 43.5 47.6 48.6 35.5
Digested Vert. — L - tue 2.9 9.7




Table 13. Stomach 6onten_ts of Rana cateshejana, showing per cent
‘ "~ occurrence of item, listed by pond.

R R T SR S S P A RSP BRI BIIE £ S

Pond,
Iten A B c ) E
Insecta 58,5 52.4 40,2 61.2 40.4
Coleoptera 13.0 6 25,0 24,7 18.3
Hemipterxa 10.4 4.8 - 4,5 2.9
Orthoptera 5.2 3.6 4.4 1.7 2.9
Hymenoptera 13,0 7.1 1.1 13.5 3.9
Odonata}f’ 3.9 3.6 1. 1 3.4 : 1.9
Diptera 5.2 2.4 1.1 2.8 7.7
Lepidoptera 7.0 2.4 7.6 10,7 2.9
Arachnoidea 10.4 10,7 18.5 13.5 1.9
Araneae 10.7 16,3 12.4 1.9
Othexs
Perciformes - 1,2 -— -— 4.8
Decapoda 1.3 2.4 — - 1.0
Diplopoda 1.3 1.2 2.2 1.7 e
Anura - 4.9 - o 10.6
Pulmonata 1.3 —— 4,4 1.1 -
Isopoda -~ —— —- 1.7 ——
Insectivora - —— 1,1 e -
Serpentia - — - — 1.0
Opisthopora - e 7.6 — ——
Miscellaneous
Pebbles and Sand 1.1 0.6 11.5
Veg. Material 15,2 9.6 15.4
Digested Invert, 9.0 1.1 10.6
Digested Vert, - 0.6 2.9




Table 14. Stomach contents of Rana cagesbefana, showing per cent
. ‘weight of item, listed by pond,

. - . . . _

Pond
Item A B G D E.
Coleoptera 8.2 11.5 19.6 19.1 3.9
Hemiptera 1.1 0.5 - 0.4 0.3
Hymenoptera 1.8 2.0 0.3 3.1 0.6
Odonata ' 5.6 5.7 0.6 4,8 0.5
Lepidoptera 23.8 2.5 4.1 12,1 0.2
Arachnoidea - 3.0 8.3 11,6 11.2. 0.1
Araneae 3.0 4.3 10.3 8.4 0.1
Phalangiida - — 1.3 2.8 -
Others '
Perciformes - 0.9 noe - 1.0
Diplopoda 0.6 0.4 0.4 1,0 -
Anura - 19.6 - - 4.6
Pulmonata . 01 3 ""’ lo 1 506 haad
Isopoda - - - - 0.4 —
Insectivora - e 21.2 — -—
Serpentia e — - - 12,1
Opisthopora oo e 5.6 & - -
Kiscellaneous
. Pebbles and Sand 0.6 0.8 0.1 0.1 16,7
Veg, Material 21.7  12.2 2.7 @ 18.0 7.0
Digested Invert. 5.9 8.5 7.7 14.2 I.Z
2.

Digested Vert, - = S 62




Table 15. Stomach contents of 19 specimens of Pang catesbeiana from
Pond A, showing number of occurrences of item, average
number of item per stomach with item, and average number
of item per all stomachs with materfal,

Aver m [tem P
Nuumber of Stomach All Stomachs
Iten c ) _¥With Materfa
Insecta 45 2.81 2,37
Coleoptera 10 1.10 0,53
Hemiptera 8 1.60 0.42
Orthoptera 4 1.30 0.21
Hymenoptera 10 2.00 0.53
Odonata 3 1.50 0.16
Diptera 4 1.33 0,21
Lepidoptera 6 2.00 0,32
Arachnoidea 8 1.60 0.42
Araneae 8 1.60 0.42
Phalangiida - - -
Others
Perciformes - - —
Decapoda 1 1.00 0.05
Piplopoda 1 1.00 0.05
Anura - — -
Pulmonata 1 1.00 0,05
Isopoda - - -
Insectivora - - —
Serpentia - s -
Onisthopora - -— —
Hiscellaneous
Pebbles and Sand 1 1.60 0.05
Veg, Material 10 1.00 0.52
PDigested Invert. 10 1.00 - 0,52

Digested Vert, - — ‘ o—




Table 16, Stomach contents of 23 specimens of Rana catesheiana from
Pond B, showing number of occurrences of item, average
number of item per stomach with item, and ‘average number
of item per all stomachs with matetial. , .

‘Average N » n P
Number of " Stomach  All Stomachs
Itenm : ¢ ‘ith m h Mater
Insecta 44 293 19
Coleoptera 24 2.4 1.04
Hemiptera 4 1,60 0.17
Orthoptera 3 1.00 0.13
flymenoptera 6 1.20 0,26
Odonata 3 1.00 0.13.
Diptera . 2 1.00 0.09.
Lepidoutera : 2 1.00 0.09
Arachnoidea ‘ 9 1.50 0.39
Araneae 9 1.50 .39
Phalangiida - -, ——
Others
Pereiformes 1 1.00 0.04
Decapoda 2 1.60 0.09
Diplopoda 1 1.00 0.04
Anura 4 1.33 0.17
Pulmonata - -~ -
Isopoda - s -
Insectivora - o -
Serpentia - a -
Opisthoporxa - - -
Miscellaneous
Pebbles and Sand 3 1.00 0.13
Veg, Material 10 1.00 0.43
Digested Invert. 18 1.00 0.43

1
13

Digested Vert., -




Table 17. Stomach’ contents of 21 specimens of Rana categaegagg from

and C, showing numbexr of occurrences of item, average
number of item per stomach with item, and average uumbex
- of ftem per all stomachs with material, :

Average

of Iten P

Number of - Stomach All Stomacis
Item Ocenrrences with Yten ti;h Baterfa)
Insecta 37 2.31 1. 76
Coleopterxa 23 1,77 1.10
Heniptera - - G
Orthopterxa 4 2,00 0.19
Hymenepiera i 1.00 0,05
Gdonata 1 1,80 0,05
Dipterxa 1 1.60 G.05
Lepidoptera 7 1.40 0.33
Arachnoidea 17 1,31 0. 81
Araneae 15 1.25 0.71
Phalangiida 2 2,00 0.10
Others
Perciformes - S e~
Decapoda - - s
Diplopoda 2 1.00 0.10
Anura - - -
- Pulmonata 4 2.00 0.19
1sopoda - — -
Insectivora 1 1.00 0.05
Serpentia - - —
Opisthopora 7 7.00 0.33
Miscellaneous : ‘ L
Pebbles and Sand 1 1.60 0,05
Veg, Material - 14 1.60 0,67
Digested Xnvert. 9 1.00 0.43

‘Bigested Vert,




Table 18. Stomach contents of 35 specimens of Rana cateshefana from
Pond Dy showing number of occurrences of item, average
number of item per stomach with item, and average number
of item per all stomachs with material.

Average Number of JYtem Per.

‘ ’ ' Number of Stomach All Stomachs
Iten . Oce; iith [{th Material
Iasecta 109 3.21 .11

Hemiptera 8 1.33 0,23
Orthoptera 3 1,00 G.09
liymenoptera 24 3.00 0,69
Odonata 6 1.20 0,17
Diptexa 5 1.00 c.14
Lepidoptera 19 1,50 G.54
Arachnoidea 24 1.85 G.69
Araneae 22 2.00 G,63
Phalangiida 2 1.00 .06
Cthexs
Pexciformes - -— i
Becapoda - nca o
Diplopada 3 1.00 G.09
Anura - i i
Pulmonata 2 1.00 G.06
Isopoda 3 1.50 0,09
-Insectivorxa - -— —
Serpentia - —— n
Opisthopora - — o
Miscellaneous
Pebbles and Sand 1 1.00 0.03
Veg. Material 17 1.00 0.49
Digested Xavert. 18 1.09 0.51
1,00 0,03

Digested Vert, 1




Table 19. Stomach contents of 31 specimens of Rana catesbelana from
Pond E, showing number of occurrences of item, average
nunber of item per stomach with item, and average number
of item per all stomachs with material.

A e Num of Item P
Number of Stomach All Stomachs
Iten e th It h Matexria
Insecta 4?2 2.10 1.35
Coleoptera 19 1.46 0.54
Hemiptera 3 1.00 0.10
Orthoptera 3 1.50 0.10
Hymenoptera 4 1.00 0.13
Odonata 2 1.00 0.06
Diptera 8 4,00 0.26
Lepidoptera 3 1.00 0.10
Arachnoidea 2 1.00 0.06
Araneae 2 1.00 0.06
Phalangiida - — -
Others
Perciformes 5 1.67 0.16
Decapoda 1 1.60 0.03
Diplopoda - - -
Anura 11 1.38 0.35
Pulmonata - - -
Isopoda - —— —
‘Insectivora - — —
Sexrpentia 1 1.00 0.03
Opisthopora - — -
Miscellancous
Pebbles and Sand 12 2.00 0.39
Veg. Haterial 16 1.00 0,52
Digested Invert. 11 1.00 0.35
Digested Vert, 3 1.60 0.1¢




Table 20. Results of "student t" test to determine if the size of
frogs from one pond was significantly different from that
of frogs from any of the other ponds.

P oo
—

— ndasarvibod

Pond
Pond A 2 ¢ D &
A — 0018' 5.40“ 1.20‘ 3.65..
C 5,40%¢ 5,29%% o 4,68%® 1.20*
D 1.20% 1.04* 4,60%% - 2,93%*
B )3. 65" 3. 66.. 1020‘ . 2093*‘ el

% Significant at the 95 per cent level.
*% Not significant at the 95 per cent level.

Table 21. Results of "student t" test to determine if the mean weight
of the stomach contents of frogs from ome pond was signifi-
cantly different from that of fregs from any of the other

. ponds.
e
Pond A B c D E

A L - 1.04‘ 2.25“ 0-62. 2077"

B .l 04‘ hadnd 2041‘. 0036‘ 3.01“

¢ 2.,25%% 2.41%* — 2.70% . 1.03*

D 0.62* 0,36% 2, 7o — 3.43%%

E 2.77%  3.01% 1,030 3.43% -

@ Significant at the 95 per cent level.
¢% Not significant at the 95 per cent level,

Table 22, Results of "student t" test to determine if the mean number
of insects pexr all stomachs with insects of frogs from one
pond was significantly different from that of frogs from
any of the other ponds.

P

Pond
Eond A B L D
A 4 | — 0' 19' 0.60‘ 0. 47. Oo 19.
B 0.19* - 0.79® 0.32¢ 1.43*
c 0.60% 0.79* —-— 0,90® 0.60%
E 0.19® 1.43% 0,60* 0.60® -

¥ Significant at the 95 per cent level,
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- Table 23. Comparison of ponds showing number of frogs caught at
each pond, number with food material at each pond, the
total weight of stomach contents of frogs from each pond,
the mean weight of stomach contents per frog for each
pond, and the mean size-ratio number of frogs at each

pond,
Number Number  Total Hean Mean
of With = Weight Weight Size-
Frogs Food of of Ratio
- Caught Stomach Stomach Number
Pond Contents _ Contents
A 20 19 9.89 0,52 1.11
B 24 23 13.81 0,60 1.17
c 23 21 46.44 2.21 3.27
D 37 35 23.79 0.68 1.51
E

34 31 103.79 3.35 2.1

Total 138 1297 197.72  1.53 1.97




Table 24. Comparison of ponds showing number of frogs caught at each
pond, number with food material at each pond, the total
weight of stomach contents of frogs from each pond, the
mean weight of stomach contents per frog for each pond,
and the mean size-ratio number of frogs at each pond, by

sex,
Number Nuwmber Total ‘Mean Mean
of With Weight Weizght Size-
Frogs Food of of Ratio
Caught Stomach Stomach Number

A’ s 18 24 T4 022 094 0T Ll
B 15 9 15 8 9.86 3.95 0.66 0.9 1.1% 1.26
C° 1 9 14 T 19.84 260 1.42 3.80 2,90 4.01
D’ 25 12 24 11 14.48 9.31 0.60 0.8 1.39 1.79
-

23 © 11 22 9 40.02 63.77 1.82 T7.09 2.46 3.30

Total 89 49 86 43 86.61 111.11 1.01 2.58 176 2.33




Table 25. Stomach contents of 12 specimens of Rana clamitans,
listed by per cent of stomachs with item, per cent
occurrence of item, and per cent weight of itea.

Per Cent of Per Cent  Per Cent
Stomachs With Occurrence Weight of

Iten Item of Ttem __  Jtem
Insecta 75,0 70.0 70.1
Coleoptera 41,7 22,5 20.6
Unidentified Q) 25.0 7.5 1.7
Carabidae 8.3 2.5 4,1
Curxculionidae 8.3 2.5 0.6
Erotylidae 8.3 2.5 3.7
Scarabaeidae 8.3 5.0 7.6
Unidentified (L) 8,3 2.5 2.9
Lepidoptera = 33.3 25.0 31.3
Unidentified () 25,0 12,5 4.7
Unidentified (L) 8.3 12,5 26,6
Hymenoptera
Formicidae 25.0 7.5 2.5
Orthoptera 25,0 7.5 14.4
Acrididae 16.7 5.0 10.5
Blattidae 8.3 2.5 3.9
Diptera 16.7 5.0 0.8
Tipilidae 8.3 2.5 0.4
Unidentified Q) 8.3 - 2.5 0.4
Hemiptera _—
Unidentified 8.3 2.5 0.4
Arachnoidea
Araneae
Arglopidae | 16,7 5.0 2.5
Miscellaneous
Pebble 8.3 2.5 1.0
Veg. Naterial 50.0 15,0 22.9
Digested Invert, 25.0 7.5 3.5




Table 26, Stomach contents of 10 specimens of Bana piriens,
listed by per cent of stomachs with item, per cent
occurrence of ftem, and per cent weight of ftem.

Per Cent of  Per Cent  Per Cent
Stomachs With Occurrence Weight of

;Lt.@‘n _ ' Lten of Yten Item
Insecta : 70.0 72.3 65,7
Coleoptera _ 60,0 31.9 36.0
Curculionidae 30.0 12.8 - 1.9
Scarabaeidae 20,0 8.5 3l.1
Carabidae . 10,0 8.5 2.0
Elateridae 10.0 . 2.1 1.1
Lepidoptera 50.0 - 29.8 15.5
Unidentified ) 30.0 23.4 13.3
Unidentiffed (L) 20.0 6.4 2,2
Otthopteta . 30;0 6.4 1303
Tettigoniidae : 20,0 4.3 - 8.0
Gryllidae .. 10.0 2.1 5.3

Hemiptera . :
Pentatomidae 10.0 2.1 0,3

Hymenoptera S '
Unidentified 10.0 240 0.6

Arachnoidea‘

Araneae . 30.0 - 8.5 3.1
Arxglopidae 20.0 4,3 1.9
Unidentified 20.0 4.3 1.2

&iscellaneods -

. Veg. Material 20,0 4.3 1.1

. Digested Invert, - 50.0 149 30.1
LIBRARY
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