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, - . ABSTRACT- . ' . .

L ow

' The. food habits of two congz:er}g rcdentaspecies,

Peromyscus 1eucopus noveboracens and Peromyscus mani-

" culatus bairdii, ‘were studied in Point Pelee National Park,

/
southwestern Ontario from Juyne fo August 1972, Three
z\f}é

habitats studied were an ol 4414, an abandoned orchard

and a deciducus forest.

L Fecal. analysis indicates that P leucopus prefers

'Vitis riparia (river-bank grape), Rhus typhina (staghorn

P

J
’///f,é sumac), Campanula americana (tall bellflower), and

Eupatorium perfoliatum {(thoroughwort). Invertebrate

.composition of P. leucopus.diets ranged'from 25.4% to

#8.9%.whereas, P. maniculatus had a.dietrof-invertebrates.
(77-}%)- . . 4 . ’ L .-. ) A B

- . ) N . ) -

. Measures of -plant species-diet’overlap in all plots -

., ranged from 0.49 to 0.83 with the greatest temporal diff-
\ . erence noted in the_fcrest Plant—diet overlap was-approx—'

4,

imately the same for P. leucopus and P. maniculatus in_

- -

the old field (0'76 and 0.71).
' leucogus capture frecuency was correlated with

the presence of Vitis riparia and Rhus typhina in the

orchard plot Food items which are widely distributed

. (frequency of Quadrats) anpear most freouently in the diet .

N Q"'regardless Af theyuaﬁejrare or common as determlned by‘-
o 'biomass measurement
. I
‘ ) | \
- . . i i
- v . 14 x



 intermediate value of o.guw

Mean food niche breadths were estimated from é

e

diversity formula (

z ). P. leucopus means ranged from
1%

1.39 items to 1.96 ite%s over all plots andJ;hose of

.- P: _maniculatus averaged 1.22 items. Mean food breadths

were significantly different for P. leuconus and

P. maniculatus.

. ‘ . <
Food' niche overlap was estlimated from the formula

= (x3 +7y) log(x; -'yy) ~E%y 108 Xy ~FY; 108 ¥y

(X % ¥) log (X + ¥) - X log X -~ Y 1log ¥

Food niche overlap between the two congeners revealed an

T
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INTRODUCTION

4 consideration of ﬁiche>breédth'and niche overlap
gives valuable iInsight into the ways in which resources are

b SR

subdivided. Niche breadth represents the number of res-
ource categories utilized. zf::é’overlap represents the

number of resource categorie ared. The relationship

‘between the level of competlition and maximum tolerablé

niche overlap has beenﬁtonsidered by several authors
(Klopfer and MacArthur, 1961; MacArthur and Levins, 1967).
Unfortunately, the géneral relationship of niche overlap

to competition s not very c¢lear. Arguments have bheen

presented suggesting, paradoxically, that niche overlap

'can be evidence for or against the existence of competition

(Colwell and Futuyma, 1971).

Peromyscus leucopus and Peromyscus maniculatus are

studied with a view to guantifying food niche breadth and
nicﬂe overlap between the fwo congenerlc rodents. The

food habits of these two cricetid'rodents.haverpgen studled
extensively by gut and fecal analysis (Williams,'i962;
Whitaker, 19635. In moét s£uaiés5 the fregquency method is

compared.with the abundance'of plan%s available. ‘in this

study, an attempt is made to avoid highly subjective plant

measurements by listing the plants found on study plots on
g

. the basfs of their biomass. Zimmérman (1965) .and Meserve

(1971) ranked the plant species, according to their visually

- . /

Rl Sab iR

uea e
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observed abundance and distribution. This quantifies the

availability of plant species, and is readily applied to

a weighfing of food‘fS;he breadth and overlap between

species. ‘ -

-

. leucopus and P manliculatus are studled, wifh a

view to establishing plausible explanations for their co-

occurrence. Food 1s assumed to be an important resource-

_that is subdivided. The degree of overlap and its affect

Y

én food niche breadth for both specles should give some

clues to resource utilization.

1

5 STUDY AREA AND Rogg%f SPECIES A Egl A

Point Pelee National Park, Ontario (82.5° longitude
and 42° latitude) 1s the most southern portion of Canada's |
mainland.  The park extends six miles into the western ',_~w~
basin of Lake Erie and form es the result of the Iinter-
action between geologlcal and 1ihnological factez;}
(?erasmae;'1969). Formation of the Polnt Pelee-Lorain
mo?aine, in comblnation witﬁ rising water levels, caused
sand to erode east and west of the point. The moraine,
which 1nfluenced the regime of water currents in the western

basin was responslible for the alongshore tréﬂsport of sand

» which eventually bullt up:the point. The general shape has

remained the same over the last 4,000 years, although there

has been\gensiderable change in detail with the point

L
”




gradually -extending southward as the sand accumulated

(Chapman and Putnam, 1966; Terasmae, 1969).

P. leucopus and P. maniculatus have wilde geograph-

ilcal distributions in North America extending from Canada's

northern boreal forest to theﬂXuéatah'pehinsula in Mexico
(King, 1968). These ublquitous species exhibit varying-
patterns of distributionﬂin localized habitats with &lther

P#.leucopus‘or maniculatus belng severely limited in d;s-

tribution. This was particularly evident at Pelee where

P. leucopus oriented.toward a shrub-forest physiognomj‘and

P. manlculatus was confined primarily to egp;¥\§pccession

-

_(Micioskey, 1971). .
Three study plots were selected which represented

different seral stages of forest succession. The orchard.

plot 1s a mld-successional stage cohsistiﬁg of red cedar

(Juniperus virginiana),riverbank grape, (Vitis riparia),

staghorn sumac (Rhus typhina), and grasses such as Poa
" glauca. This area was utilized for approximately 30-%40
years as an»épple orchard. The second plot 1s a broadleaf

deciduous forest domlnated by hackberry (Celtis occildent-

alls), black walnut (Juglans nigral, and red oak (Quercus

rubra). .This forest will éventually onverge to a true
l\

¢limax of black walnut, basswood (Tilia ameriecana), and

red oak. The old fiéld'is an early succession of cotton-

wood, (Pooulus deltoides), horseweed (Conyza canadensis),

@
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and staghorn sumac (Rhus typhina). Halflof this plot.%s

an asparagus fleld which was abandoned two years‘pr?vious

to this study. -
A list of plants found in eéch_plot 1s gilyen in

Appendix A. : a



MATERIALS AND METHODS

. Field Methods

Based on a %ggeral inventory of small mammal_distri—
butions at Point Peléee National Park in July-August of 1971
(M'Closkey, 1971), three study areas were selected and ‘ ,
‘1ive-trapned in the summer, 1972. Vghese_plots.encompessed
'different successional stages and\included an orchard (300
m. S. of Nature Centre) a deciduous forest (50 m. S. of

o e

Nature Centre), and an old fleld (50 #. E. of Service Com-

~pound). Grids of 15:m intervals _were estebiished, end o
traps were set at the intersections of the grid lines.
-There were a total of 110 stations in the orchard, 64
stations in the'forest, and 656 stations in the old‘field.
Live-trapplng was conducted in Jiine and August in the

" orchard and forest, and in August in the old field. Thed
traps used were single-catch Sherman traps, baited with a
mixture of peanut butter and Quaker Oats. However, only
_peanut butter was used when fecal samples were-collected;:;i
All traps were set at dusk and checked at dawn. Fecal
oellets were removed ffhn the traps, placed 1n nlastic
vials, and stored in a freezer. A1l amimals were marked
either with ear tags or by toe—clipping as described by
Blair (1941). During a check of the trap grid, species
_identification number and trep station were reoorded as

. L X
well ‘as pelage colouration and sexual condition.
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Vegetation saﬁples were“collected.iﬁ all plots durlng
the middle of the summer. Sample quadrats w%re placed-ran-
domly (with a random numbers table) in each habitat using
the trap stations as sample areas. Quadrafs measuring
R 1 x 1 m were ehosen as a convenient sampling unit (Greig-~
Smith,.1964). Twelve quadrats were sampled in the orchard,
14 were sampled in the deciduous forest, and 10 quadrats
were sampled in the old field. For eech_quadrat, all plant
material was collected (including rbof syetems), separaéed
into individual species, bundled in the field, and quickly
frozenfih plastic bags to avoilid deslccation. In the labor-

G ---apory,ﬁeachﬁsetepf-quadrat«samplesmweremanalyzedeseparetely,W.qWﬁ

' Wet weights of 1ndividual plant:séeciee.weﬂ;)meaéured to

0.1lg. Welghts of eachxiii:ies over all quadratls \In the

same plot were combined. T“Fhe ‘plants were t ranked in

. deereasing order of abundance according

.~

f blomass.

Food Anglysis Cd

Technlqgues of food analysis were patterned after
‘those of Dusi (1949), williams (1962), and Meserve (1971)
Permanent slide mounts were ‘made from plant material which
had been collected from the field. Strips of epidermils
were removed from roots, stems, petioles, seed coats, and.
abaxial and adaxial portions of leaves. This was done
either Lith forceps or by ‘seraping epidermal cell layers

with a scapel-(Baumgartner-and Martin, 1939; Dusi, 1949,

N
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1952). These stripé were fixed in forméliﬂ—aceto—alcoholl
(FAA), dehydrated in ethanol (EtOH), stained with Toluidine
Blue, and cleared in xylene. Prepared material was mounted
in permount. Examination of these plant ;lides at 100x
revealed fecognizable featufes. A key was developed for
dicots based on general cell shapés; slze and shape of
guard cells, and the presence or absenée of hairs, spines.
and crystalline inclusions. Stomate structure ‘proved to

be a confﬁsing feature. For monocots; appearance of wélls

of the long cells, and the shapes; sizes and spatial fela:

tionships of silliceous and suberified cells, were used as

w,w,‘:uimportant_diagngﬁtic_featune&n;~

Temporary slide mounts were made of fecal pellets
after treatment with a clearing and staining solution'cgm—
posed of 100 ml each of glycerol, lactic acid and phenol
(100 g in 100 ml of distilled water) and 3 ml of 1% tolui-
dine blue (Meserve, 1971). Williams (1962) found permanent
unstained ﬁounts to be poth unsatisfactory énd indistin-
guishable. Pellets col%écted from eaéﬁlrodent perrtrap A
were counted and placed in separate glass vials. Three -
dréps of staining and clearing solution were added per fecal
pellet, and the samples_in éach_vial were macerated to the
same consistency with a fine.glass stirring fod.‘ Ten drops
of maceratéd fe031 pel1et méterial were added to each slide,
and all fragments of foca items were .counted at 100 x over

* a field ©f 20 mm. A grid slide was used when counting the

epldermal fragments. ° . ,
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-Data Analysis

A comparison of the nlant frequencu measurements with
those’ plant items available, based on biomass, 1s determinedvf
utilizing an index of similarity, A number of indices are
presently available for use as empirical measurements of

overlap. All are sensitive to measuring the proportioral

1

compositions of the samples eoﬁﬁared (Morisita;.l956;
'MacA:thur, 1965; Horn, 19667: Overlap ean:be represented
by the following computatienal formula where Ro 1s calcul-
ated directly from .the diet counts and sample biomass

counts of each plant specles.
" )

~ Overlap = E(xy +---yi--)-—-l-og{:'xz-—-—ya—_- —€ Xy 1og Xy B Yy Log-¥y -

(Xx-+ ¥) log (X + Y) - X-log X - ¥ log Y
where X4 represents the plant frequency, yi'represents‘fhe
measured biomass of each,plant specles, and

x-sx,and Y—-syi
The index of overlap is also used to compare the
simllarlity of diets of twe species of rodent, ‘A“ccmparison

of the diets of Ewc-congeneric speecles of rodent, Peromyscus..

maniculatus and P. leucopus 1s made whefe‘ﬁoth oceur
together. |

In addition.to fhe measure of ove:laﬁ,ﬂg.measufement
of niche 5feadth‘has Eeen provosed, -

SFH
h

- where pi is the proportion of the total in the 3t category

Y



, -(Leviﬁéi 1968), In this study.pi'réﬁresents the prdportion‘

of the‘ith plant épec¢é§. This measurgment,;s suitable-
since 1t glves thé nichéfbreaath equai to‘ﬁ for N equally
.used'resourées.

" For comparing niche breadths by Levins' formula, it
s usually necessary te”divide the measurement B by the
number of fo&% categog:gs avallable, since the number of
categories 1s arbitrary. In the 0ld field this Is. not

necessary.SinceLthe number of food categories available

are the same for P. leucopus and P. maniculatus. However,

the categories are ﬁot equally aﬁaiiabie, thgs the ratio
mwoﬁ;the_ﬁregueqéyHgi_ditﬁer§n§“l§?m§_in_zh§,dietLii)HtQ_”;"_

the biohasF.(ii) was computed. These ratios vy/ ii are

summed over all éateggries and eacﬁ ratio is calculated a5
/’/’\ a proportlion of the totalk These'weighﬁéd proﬁortibns

are used in the computation of niche breadth.
L o

RESULTS

Food Habilts
“'The percent of unidentifiable fragments ranged from

14.6% to 26.2%.. Invertebrates comprise a large pottion of

the identified items. For P. leucobus the values ranged

from 25.4% in ‘the orchard (Table 1) to 18.9% in the deci-’

duous forest (Table 2). The deer mouse diet in the old

~

fleld was aimost—exciusively invertebrates (77.1%)(Table 3).-
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A Iist of the food items eaten by 3; lencopus is

given in Table 1 (orchard). The seven.hajor plants eaten

. \
in June were Poa glauca, Rhus typhlna, Rhus aromatlca,: \\ .

Vitls riparia, Rhus radicans, Lithospermum canescens, and

Cercis canadensis. These totaléed 66% of the dlet with the

relative cpntributﬁon of each item-approximately the same,
ranging from 6.49 to 11.7%. In contfast, the three major .
plants, P. glauca, R. typhina and V. riparia comprised 617

of the dlet during the month of August. This Indicates a
_ . : 3 A
reduction in the number of major food‘% eatens-as well as

(=]

an increase in the relative volumes of R. fyvhina.
Endogone, a fungﬁs belonging to the family Endogon-
aceae, was consumed duging both time periods with observed

e

valueé of 4.7% and.1.0%. . While Endogone ﬁay comprise as

" _much as 204 of the dlet in many small mammals (Diehl, 1939;

'Calhaﬂﬁjfa9ﬂl; Jameson, 1952 Dowding,.1955; Bakerspigzal,
19563 Willfams and Finney, 196L), Whitaker (1962) reported
values of 1.1% in the diet of P. leucopus. Avaiiability
of alternative food sources and the season were importantl
in determihing‘the voluée-obsgrved: ]

Invertebrates made up 25.7% and 25.4% of the diet
for P. 1éuConus in June and August, respectively, and ‘
values as high-as 83% have been reported (Haﬁilton, 19Lk1Y),
For.the declduous forest plot (Tabie 2),‘the relative con-
tributions of invertebrates was‘air?oximately double that-

found for P. leucopus in the orchard (FeRle 1)."
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" The most Important ltems In the diet of forest
’ - .

P. leucopus includelCampgnula americaha, Osmorhliza longi-

stylis, Geranium robertianum, Urkica urens, Stipa avenacea,

and Polygonatum pubesceps (Table 2).\ The above plants

7/
comprise approximately 44% and 39% of the foods eaten in
June and August respectively. Endogone appeared only in

the late summer diet.

P. maniculatus and P. leucopus diets are listed in
Table 3 for the old field. Only. an August breakdown of
food items is given as samples. were not collected during

e

thé month of June. The following herbs are important
foods for both specles: Asparagus 6fficinalis, Fupatorium

LA ¥

perfoliatum, Cafex cristatella, Scirpus paladosus, and

Verbena hastata. These formed 14.8% of the deer mouse and

LY 3% of the %?1teﬁfooted mouse dlets. The results of a

later.

Dietary Overlap Between Spécies o

To measure the amount of dietary overlap between

P. leucopus and P. maniculatus in the old field, the food
items are'exﬁ;essed as the proportions of the total diet
taken from various taxonomle categories. Only planﬁ‘items
are considered whenicomputing an overlap value since avéil~

abllity measures of invertebrates were not taken. Horne's

{
£

13

-

test of diet overlap between s%jjﬁes will be referred to ~.
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4

(1966) information theory'measure of overlap was applied.

' The index of overlap (Ro) varles from zero, when the

dieatary items are completely distinct (containing no plant
items in common), to one (1.0), when the 1tems are identi-
cal with respect to proportional contribhution. Combutation

of diet overlap in the old field yields intermeédiate 'values

(Ro = 0.54). chef reported values for Peromyscus ranged

from 0.89 to 0.96 (P. maniculatus‘and P. eremicus), and

those for P. maniculatu$ and P. californigus varied from

0.35 to O.80I(Meserve, 1972).

Observed and Avallable Dilet

The degree of overlap between the biomasé of p;ants and *’
the occurrence of these ltems in the dlet was %ested. A
summary of biomass-diet overlap is given in Table 4. Cor-

relation analysls was performed to determine if foods were

-consumed 1in proportion to their blomass. No gorrelations

were found between raw dlet counts and blomass for forest
P. leucopus either in June (r = 0.116'1, .05< p<.10) or, in
August (r = 0,461, .65<13<.h10). Similarly, no significant
correlatioﬁs were found between diet counts and biomass for
orchard P. 1euéopus in June (r = 0.201,-not significant),
or in August (r = 0.068, not significaﬁt). Non-significant
cofrglationsfwéfe obser&ed for the deer mouse (r = 0.378,

not significant) and }he white-footed mouse‘(f = 0.233,

not significant) in the o0ld- field.
ﬁ ]

i}
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Table 4. Blomass-Food Overlap (Ro) in plots 1, 2 and 3

(1972).
Plot . June August
Orchard (1) 0.66 . 0.60
Forest (2) 0.49 0.83
01d Field (3) —-——= 0.76 *0.71

¥ Value for P. maniculatus
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Quadrat Measurements |
The frequéncy of contact of a rodent wifh any ore
plant specles Increases with a greater distribution of
that plant species. The gquadrat data were analyzed, and
the degree of distribution of a plant specles was determined
By considerigg the number of sample quadrats in which 1t

2
was found. In the orchard, P. leucopus dliet and plant dis-
tributions (quadrats) were correlated during the months of

June énd August (r = 0.65, p< .05, Fig. la; r = 0.68, p< .05,
Fig. 1b_respective1y). " For the deciduqus forest, similar
relatlonships between diet freguency and plant species
frequency| {(quadrats) were observed (r = 0.76, p< .01,

Fig. 22; ' r = 0.64, p< .01, Fig. 2b). In the old field,

sigsl icant correlations were found .between diet and plant

frequency (quadrats) for P. meniculatus (r = 0.64, p<0.05,
. Fig. 3a) but, -‘not for F. leucopus (r = 0.06, not signifi—
cant, Fig. 3b). |

Distributions of plant species 1n the plots were also
analyzed fof correlations between rodent acﬁivity (number
of captures) and specific plant types at the traplstations.
Previouslysy the distribution and abundance of small rodents
have been expléined on the basls of plant composition and .
structural habltat. Fof the whiteffooted mouse, patterns

of local distribution and abundance were correlated with

habitat structure (M'Closkey and Lajole, 1975). Cover,



Figure 1la.

Figure 1b.

Relationship between the frequency of
plants in the diet of P. leucopus and the
quadrat frequency in the orchard during-
June. The correlation coefficlent
(r=0.65) 1is significant at p<0.05.

Relationship betweernr the frequency of
plants in the diet of P. leucopus and the
quadrat frequency in the orchard during
August. The correlation coefficient
(r=0.68) is significant at p«<0.05.
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Figure 2a.

TFigure 2h.

Relationship between the frequency of
plants in the diet of P. leucopus and
the quadrat frequency in the forest
during June. The correlation coefficilent
(r=0.76) is significant at p«0.01.

Relationship between the frequency of
plants in the ‘dlet of P. leucopus and the
quadrat frequency 1in the Fforest during
August. The correlation coefficient
(r=0.64) 1s significant at p<0.01l.’
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Flgure 3a.  Relationship between the frequency of
plants in the diet of. P. meniculatus
and th'e quadrat frequency in the old
field during August. The correlation
coefficient (r=0.64) is significant
at p«D.05,

Figure 3b.. Réiatioﬁéhip between the frequ;B;L_of .
Plants in the diet of P. leucopus and
the quadrat frequency In the old field
during August. The correlation
coefflcient (r=0.06) is not significant.
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which 1s a subjectlve measiure of the proportion of ground
shadowed by plants, was an important variable for the

grassland vole, Microtus ochrogaster (Batzli, 1968).

Getz (1961) suggested a definite correlation between

-

M. pennsylvanicus and amount of cover, but no correlation

was found between M. oehrogaster and cover type.
The importance of various plant specles to P. leucopus.

and P. maniculatus actlvity was considered. For example,

Rhus typhina and Vitils riparia comprise 9.9% and 11.7% by

volume of the total diet in June (Table 1), yet these plants
_are relatively low in-biomass (rare). Greaternrodent act-
ivity would be expected at those trapping stations where
these plants occurred since -they must contribute signifi-
cantly to the diet. A significant difference in means of
rodent captures (p<0.05) was noted between trap stations

containing Rhus typhinaland Vitis riparia and trapping

stations 1n‘which these two species were absent (Table 5).

Niehe Breadth 4

Food nlche breadth is a measure of the number of food
categories and the proportional contribution of each to
the diet.' Standardized niche breadths are combuted for’
“individual rodents, and are averaged for the total number

v

of mice sampled in each plot (Table 6). P. meniculatus had

the lowest breadth and there was a significant difference
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Table 5. Rodent activity vs. the presence or absence of

Vitis riparla and Rhus typhina (1972).

-

Vitis riparia ‘ mean¥ " mean*

and ' : .
Rhus typhina captures/station individuals/station
Present | ' 1.1 _ 1.2
At;s;«Zt 0.25 0.25

* means (X) for presence and absence are significantly

different (t=2.14, p<0.05).

)
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Table 6. Mean food niche breadth (standardized), 1972.

Plot June _ August .
~ P. leucopus " P. leucopus P. maniculatus
X t S.E. X t S.E. , X t 8.E
of the . of the of th
mean .mean mean
Orchard  1.70 * .13 1488 £ .11 —————-f
Forest 1.39 £ .08 1.62 + .09 N———
01d Fleld® ——cem—me—r 1.67 + .16 1.22 + .08

¥ signifiéant difference, p<0.05

(P. -leucopus and maniculitus).
L

4
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(p<0.05) between mean individual breadths for P. leucoEuS/

and P. maniculatus in the old >field. \

DISCUSSION
.Technique

A number of different technigues have been used %o

gather information on the food habits - of émall mammals.
In fecal analysils, the most, common evaluation procedure is

the "frequency" method which gives 2 reliable estimate of

3
Y

diet composition (Hansson, 1970). . \

b
|
\

Measured deviations of the plant items in the dlet
_ N
may arise due to the different rates of passagé of wvarlous

? foods along the digestive tract. Generally, the larger
and. harder food i1tems are passed throyugh slowly; Blochem-
leczlly, carbohydrate most rapldly and fat slowest

efore, inaccuracies in//)

s

through the intesti

estimating certain iXe / be present 3 ..

may regult as the plapts undergo an increase-in sizge and -

lignifica a concomltant change in thelr digestib-

-2
1lity. In addition, differences in recognizability of the
same plant species fed to various herbivores has been

vdemonstrated (Stewart, 1967). Therefore, food items in

-

. . k \‘\,,_
the dlet may be mis-represented in some cases depending on

{
thelif digestibility, recognizability, varying retention



rates, and .-seasonal attributes.
Famlliarlity with diet micro-analysis technique
results in the gradual improvement of the capacity to reec--

el T2

ognize dlet itmes. This bersonal blas can be allevizted
. -~

somewhat by taking a number of trial counts prior to actual
data collection. Identification of the number of items
varies with different ochlar magnifications and with in-

creased fileld area. This‘neceséitates that a standard

magnif;cation and fzpld aréa be used and.reported (Hansson,

1970). Inconsistent technique may lead to differentia}
mechanical fragmentation of food items”&ndF 2 biased esti-
mate of fragmented material. A check fér inconsistency of

. fragmentation was carried out by compariné the raw dlet
counts (frequency) to the area measurem?nt'of iﬁdivid&al
- diet ifems. In all cases, the measurements were higﬂ;;
. correlated suggestihéfhomogeneity of fragﬁentation.~

T quadrat technique for sampling plants is not

k)

xSut &rror. It is possible for a piant'species to have
the same freguency in differené communities, but, con-
currently, toﬂgxhibit elther different spatial distribution
of different deﬁsity. In additidbn, visual estimates of

the plant specles aésume constant growth forms and distri-
butions. An attempt to-c%rcumwent subféctive visual meas~ -
uremgnts was made by scaling each piant spegies on the basis

of biomass measurements. This method may be anélagous to

\\\-; the visual estimate method'if there 1s a positive

-

25



correlation between density and biomass. Some obvious .
exceptlons would occur with woody plants having large
biomass per §hoot but not necessarily high population
density. |

-

Niche Breadth and Overlap

Measures of plant species;diet overlap in all plots
ranged from 0.49 to 0.83 (Table 4). The greatest temporal
difference waS‘noged in the‘forest. Plant-diet overlap
ﬁas approximatgly the same for P. leucopus and P. manicu-
latus in the old fieid. The overlap values are fndlcative
of the wéy in which-the.food resource is.ugilizg§. A high
value means the food items are searched and eaten in the
proportion in which t ey occur. The lower valué indicates
a pfeference, with séie plants not eaten at all or at
léast not in the proportion found. |

In the orchard, there is a predilection for Rhus

typhina,‘Vitis riparia, Rhus radicans and Lithospermum

canescenéldufing'summer. The highest plant frequencles are
' . ) ~

not matched by the largest relative volumes in the dlet.

In-the forest, theﬁlafgest-biomass represented by plants

such as Campanula amerlcana, Osmorhlza longistyfis and

Geranium robertianum make up a- large proportion of the
diet (35.1% and 28.2%). In the old .fleld, the largest

frequency of plant materlal in the diet corresponds with
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the highest availability. Héﬁever, there 1is somé-prefer—

“ence for Secirpus péladosus and .Verbena hastata by

P. maniculatus and P. leucopus. Rhus typhina was preferred

by P. leucopus.

Plants witﬁ high preference, but low biomass revealed
greater P. leucopus activity. Correlations of activify
with floristic composition were not‘fqund in elther the
forest or the old field. With the exception of Eggg
typhina, plants ﬁith low availability were not highlyr
p;eferred in the old field.

A plot o? diet frequency against plant frequency
avelds considg;ing whether the rodents are food ébecial-[
ists or generallsts. Those food items which are widely
distributed appear most frequentiy in the dilet regardless
if.they are rare or common as determined by bilomass mea-
surement (Flg. la, 1b; 2a, 2b; 32). The only exception
arises with P. leucoglus’ in the old field (Fig. 3b). This
could be due to small sample size. d

Measurements of mean food niche breadth for P.

leucopus and P. maniculatus was determined by combining
individuals of the respective local populations. In this
manner, the food‘niche is treated %;ke a-gene pool since

it is a property of a set of individuals. P. maniculatus

has'a smaller food niche breadth than P. leucopus in all
. : ' ' @
plots durding all time‘beriqu. The most important obser-

vatlion is that the breadths are significantly different
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while the two species'were co-oceurring in the o0ld field

(Table 6). "Food niche overlap between the two congeners
revealed an intermediate value of 0.54., Assuming that

local competition for food‘exists between the putative

competitors P. maniculatus énd P. leucopus, a redué%ion in
food niche breadth qnd overlap might be expected. Uﬁfor-
tunately, the general relationship of overlap to compétition'
ls not very clear. Aréuments have been presented implying
niche overlap as evidence for or‘against the existence of
competition (Colwell, 1971). An examination of invertebrate
diets may help explain the co-occurrence of these two

specles. P. maniculatus ate a larger proportion (77.1%)

of invertebrates than P. leucopus (40.5%).

Evidence for P. leucopus influencing the niche breadth

of P. maniculatus is debatable. P. leucopus exhilbits a
ﬁiexibility of niche breadths between seasons and habitats
in the forest and orchard (Table 6). 'The value for the old
fielﬁ P. leucopus 1s within ?hat range, Tﬁe possible
influence of one specieé on another should pe examined

-

more closely by remowing the suspected competitor (éither

P. leucopus or P. manliculatus) and observing chanééé in

niche breadth and overlap.



1)

2)

3)

1

5)

6)

28

SUMMARY

To study the food habits of two congeneric rodent

species, Peromyscus leucopus and Peromyscus manlculatus,
3 study plots were established\ig Point PeleerNetiOnal
Park, southwestern Ontario during June and August, 1872.
Invertebrate composition of P. leucopus diets ranged

from 25.4%_to L8.9%. P. maniculatus had an inverte-

brate diet of T77.1%.

P. leucopus prefer Vitis riparia (rever-bank grape),

Rhus typhina (staghorn sumac), Campanula americana_

(tall bellflower), and Euﬁatorium.gerfoliatum
(thoroughwort). | | |

Observed and availeble-diet overiap ranged from 0.%9
to 0.83 with the greatest temporal difference noted

in the forest. P, leucopus and P. maniculatus had a

plant-diet overlap of 0.76 and 0.71 in the old field.
Correlations were found between distributions of plert
species and frequency of occurrence in the diet.
Greatest P leucoous activity (captures) was correl—

ated with the presence of Vitis riparia and Rhus

.typhina in therorchard plot.
7y

1 .
Levins diversity formulaii?zz— was used to quentify

mean food niche breadths for the species./,gL leucopus
7 / |
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R

means ranged from 1.39 items to 1.96 items and'those

of P. maniculatus averaged 1.22 itéms. Mean food

'breadths were significantly different for P. leucopus

and P. maniculatus.

An'intermediate'food'nidhe-bverlap value of] 0.5% was

recorded between P. leucopus and P. manicujatus in the

old fileld.

30 -
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TABLE 1 -
PLANT SPECIES LIST FOR THE STUD¥ PLOTS
PLOT NUMBER ' PLANT SPECIES
1 (ORCHARD) . Poa glauca, speargrass. ,
Sclldage canadensis, goldenrod \EJ?Jy

Glyecine max, soy-bean
Rhus typhina, staghorn sumac
Cornus stolonifera, red-ozier dogwood
Melllotus alba, white sweet clover

_ + Rhus aromatica, fragrant sumac

- Vitls riparia, river-bank grape
Celastrus scandens, bettersweet
Rhus radicans, polson ivy
Asclepias syriaca, milkweed
Lithospermum canescens, hoary puccoon
Verbascum thapsus, mullein
Polygonatum pubescens, Solomon's seal
Smilacina racemosa, false spikenard
Cercis canadensis, red-bud _
Gymnoeladus diofeca, kentucky coffee-
e tree
Galactla volubilis, downy milk-pea.

, Pyrus malus, apple

Juniperus virginiana, red cedar
. ’ B -

2 (FOREST) Parthenocissus guinquefolia,
- virginia-creeper § .
‘Campanula americana, tall bellflower
Osmorhiza longfistylis, anise-root
Geum canadense, white avens
. : Geum virginianum, rough avens .
" Geranium robertianum, Herb-Robert
Phryma leptostachya, lopseed
- Vitls riparia, river-bank grape
Smilax ecirrhata, greenbrier
Urtica urens; burning nettle
Bochmeria cylindrica, false nettle
Ribes grossularia, European gooseberry

i
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TABLE 1 {(continued)
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PLANT SPECIES .

PLOT NUMBER h\\\

3 (OLD FIELD)

Stipa avenacea, needle grass

Rhus radicans, poilson 1vy '
Podophylium peltatum, may apple
Polygonatum pubescens, Solomon's seal
Smilax hisplda, true Smilax

Viola pallens, notrthern white violet
Celtls occldentalls, hackberry
Quercus rubra, red oak

Carya ovata, shagbark hickory
. Tullpa sylvestrlis, tulip tree

Tllia ‘americana, basswood

Juglans nigra, black walnut

Asparagus officinalis, asparagus
Eupatorlum perfoliatum, thoroughwort
Seneclo vulgaris, ragwort

Laetaca scariola, prickly lettuce
Melilotus alba, white sweet clover
Carex cristatella, crested sedge
Rhus typhina, staghorn sumac

Vicia cracca, cow veteh '
- Trifolium repens, bea clover

Populus deltoiles, cotton-wood
Sclrpus paladosus, bayonet grass-
Salix interlor, sandbar willow
Verbena hastata, blue vervain - -
‘Conyza canadensls, horseweed

Carex ———m———emw—- ,» Carex (sp. unknown)
Solunum nigrum, night shade :
Trifollum pratense, red clover
Solidago canadensls, goldenrod
Rumex-crispus, curled dock

-~
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