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ANNUAL ENERGY BUDGETS FOR THREE COMMON RODENT SPECIES
IN THE NORTHERN GREAT BASIN'

R. Kent Schreiber^''^

Abstract.— Annual energy budgets were calculated for three species of small mammals (Peromyscus nuiniculatiis,

Onychomijs leucogaster, Reithrodontomys megalotis) from the northern Great Basin, Benton County, Washington.

Lidividual ingestion rates were based on species activity, microclimate regime, coefficient of digestibility, caloric

diet, and the cost for reproduction. For males and females, the estimated energy expenditures were: P. maniculatus,

6080, 5891; O. leucogaster, 5714, 6587; and R. megalotis, 4057, 3791 kcal/yr. By comparison, each species on an

individual basis processes more energy annually than the more abundant species in the community, Perognathus

parvus, but their total contribution to community energy fiow is apparently minor. Integration of these results with

other ecological parameters is necessary to develop new hypotheses on the role of small mammal consumers in cold

desert ecosystems.

Historically, ecologists have studied and

compared ecosystems and their component
species in terms of density and biomass.

However, this approach does not emphasize

the impact of each species on the total sys-

tem or its relationship to other trophic levels

within the system. The concept of energy

flow provides such a common factor for com-

paring ecosystems and also for evaluating the

relative importance and success of the con-

stituent populations.

In the northern part of the Great Basin

common rodent species include the Great Ba-

sin pocket mouse (Perognathus parvus), deer

mouse (Peromyscus maniculatus), northern

grasshopper mouse (Onijchomys leucogaster)

and the western harvest mouse (Reithrodon-

tomys megalotis). These small mammal con-

sumers are representative of an important

pathway for energy transfer in a cold desert

ecosystem. The bioenergetics of the pre-

dominant species, P. parvus, has been dis-

cussed in a previous paper (Schreiber 1978b).

This paper reports on the energy budgets of

the three, less abundant, species.

Energy flow through a rodent population

can be determined from daily energy require-

ments and ingestion rates of individuals dur-

ing each season. In this study I calculated in-

gestion rates by considering activity of each

species in field-encountered microclimates

and their resulting metabolic demands. Ad-
justments in the ingestion rates were made
for the additional energy cost of reproduction

and for the energy savings while residing in a

nest.

Materials and Methods

Study Area

The study area is in the Hanford Works
Department of Energy (DOE) Reservation 19

km northwest of Richland, Benton County,

Washington. The 58-year average annual

precipitation for the Reservation is 159 mm.
Other climatological and edaphic conditions

for the general area have been summarized

by Stone, Jenne, and Thorp (1972). Vegeta-

tion is mostly typical of the Artemisia triden-

tata-Poa association (Daubenmire 1970) with

the exception of native grass species. Cheat-

grass (Bromus tectorum) was introduced into

the area over a half century ago and now has

replaced native species as the dominant

ground cover. Shrubby species present in-

clude big sagebrush (Artemisia tridentata),

bitterbrush (Purshia tridentata), and two rab-

bitbrush species (Chrysothamnus naiiseosus;

C. viscidiflorus).

'This study was supported in part by the U.S.-IBP Desert Biome Program (Grant GB 15886 from the National Science Foundation).

'Department of Biological Sciences, University of Idaho, Moscow, Idaho 83843.

'Present address: U.S. Fish and Wildlife Service, National Power Plant Team, 2929 Plymouth Road, Ann Arbor, Michigan 48105.

143



144 Great Basin Naturalist Vol. 39, No. 2

Trapping

Although no attempt was made in this

study to delineate absolute population num-

bers, monthly sampling with snap-traps de-

termined species composition, relative popu-

lation sizes, and trends. Traps were spaced

approximately 3 m apart, with 50 traps per

150 m line. Rolled oats paste was used for

bait and traps were normally set for three

consecutive nights in each trapping session.

Sex, weight, and reproductive status of all

captures were recorded. In addition, rodents

were live-trapped in peripheral areas for use

in laboratory food trials.

Microclimate

To establish the microclimate regime of

the species, temperatures were recorded con-

tinuously at the surface and at a burrow

depth of 0.5 m by a seven-day, two-pen

thermograph. Data were summarized to

coincide with monthly trapping sessions.

Mean diurnal surface temperature (Tj) was

calculated as the average of even-hour tem-

peratures from dawn to dusk. Correspond-

ingly, mean nocturnal surface temperatures

(TJ were calculated as the average of even-

hour temperatures from dusk to dawn. Bvir-

row temperature (T^) was calculated as the

mean of the daily maximum and minimum
subsurface temperature.

Digestibility

Energy content of ingested materials was

determined by combustion in a semimicro ox-

ygen bomb calorimeter. The coefficient of di-

gestibility (digested proportion of ingested

food) was measured directly in the laboratory

from food intake and indirectly by the ash-

tracer method for free-living animals (Schrei-

ber 1979).

Energy Expenditure

Annual ingestion rates were calculated
from the activity and resting time of the spe-

cies in field-encountered microclimates (sur-

face and burrows) and their resulting caloric

demands. The additional energy cost of re-

production and the energy savings from in-

svilating properties of the nest were in-

corporated into the calculations.

Ingestion rates were calculated using the

general model:

I = [(E, + EJ + E^] D-i

= (E, + Eg^)D-i (1)

where I is ingestion rate (kcal/yr), E^ and E^

are energy costs during rest and during activ-

ity. En, is their sum (maintenance), E^ fs energy COStS

for growth from weaning to subadult, and D
is coefficient of digestibility. Additional

growth between the subadult and adult stage

was considered by using the average adult

weight when calculating maintenance energy

(En,). During pregnancy and lactation, fe-

males incur additional energy demands due

to respiration and growth of the embryos. To
account for embryonic respiration, gravid fe-

males were included in calculations of female

mean weight. Ingestion rates for females

were calculated as—

If = (En, + p Eg^ + w Eg^ + E^) (D-i) (2)

—where the coefficient p is mean brood size

at parturition (i.e., mean litter size X aver-

age number of litters per year), w is the mean
brood size at weaning (i.e., mean brood size

(p) minus mortality during nursing period),

and Eg^ and Eg^ are energy costs for growth

from conception to birth and from birth to

weaning, respectively. Intrauterine mortality

is unknown but probably small and has been

ignored in the calculations. Females with ei-

ther embryos or placental scars were record-

ed as bearing one litter; females with both

embryos and scars or scars of an undeter-

mined number were recorded as having two

litters. For all species I assumed a conserva-

tive survival rate of 80 percent for nursing

young (Kaczmarski 1966).

Energij Costs at Rest: Resting metabolic

rates (RMR) for individual species were taken

from the literature. Since animals in a bur-

row and occupying a nest have lower energy

requirements during rest, I adjusted RMR's
for this energy conservation by plotting the

nesting metabolic rate (NMR) as a regression

line based on 0.81 RMR at 1 C and 0.87

RMR at 12 C (based on data reported for the

harvest mouse, Pearson 1960).
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Energy Cost of Activity: Metabolic rates

increase during periods of activity. Estimates

of daily and seasonal variations in amounts of

activity were based on field-monitored activi-

ty of free-roaming mice tagged with a radio-

active nuclide (Schreiber 1973), personal

communications from other field in-

vestigators, and published data (French et al.,

1966). The incremental energy demand (EJ
during these activity period was calculated

from information cited in Chew and Chew
(1970).

Energy Cost of Growth: Energy cost for

growth during a specific stage of devel-

opment (Eg) is the product of the weight gain

(W) and tissue caloric value (K) divided by

growth efficiency (G) during that period of

growth, i.e..

E, = (WK)(G- (3)

I used the following caloric values for the

tissues (K): for the embryo, 0.98 kcal/g fresh

weight, based on the average caloric values

of five species of newborn rodents (Gorecki

1965, Myrcha and Walkowa 1968, Soholt

1973), and for the unweaned young, 1.39

kcal/g, assuming an average weaning age of

25 days and the mean caloric value of two

species of rodents (Myrcha and Walkowa
1968, Soholt 1973). Caloric values for

weaned young of individual species are given

in the results. Growth efficiencies were taken

from the literature and based on average val-

ues, G = 13.8 percent for embryos, 15.0 per-

cent for unweaned young, and 5.0 percent

for weaned young (Kaczmarski 1966, Migula

1969, Drozdz et al. 1972).

Results and Discussion

Composition and Abundance

Snap traps effectively sample small mam-
mal populations (Wiener and Smith 1972),

and they are particularly applicable for cen-

susing large areas. Under ideal conditions the

total number of individuals caught in traps is

proportional to population density and re-

flects the structure of the population (Han-

sson 1967, Petticrew and Sadlier 1970). Al-

though trapping percentages are not direct

estimates of density, they are nonetheless in-

dicative of population trends and therefore

provide insight into the influence a particular

species has in the transfer of energy into the

community.

Trap lines were operated one night each in

September and November 1969 and March,

April, and May 1970 and at least three nights

per month from June 1970 to May 1971

(Table 1). A total of 1470 rodents was cap-

tured in 14,289 trap-days (one trap set for

one day). The average monthly effort was
794 trap-days and the overall trapping suc-

cess was 10.3 percent. Field observations in-

dicated traps placed in dense cover or con-

cealed by shadows had somewhat greater

success. On other areas of the Hanford Reser-

vation general trapping success has been re-

ported as low as 4 percent on fire-disturbed

grasslands with stony soils (Hedlund et al.

1975) and as high as 44 percent in shrub-

steppe habitats with coarse-textured sands

(O'Farrell 1975b).

A total of four species of rodents was snap-

trapped on the study area: the Great Basin

pocket mouse, Perognathus parvus; deer

mouse, Perornyscus maniculatus; northern

grasshopper mouse, Onychomys leucogaster;

and western harvest mouse, Reithrodontomys

megalotis. Perognathus parvus composed
84.2% of the total catch, with P. maniculatus,

O. leucogaster, and R. megalotis comprising

9.4, 3.4, and 2.9 percent, respectively (Table

The low trapping success in the fall re-

flects reduced surface activity and the post-

breeding mortality of P. parvus, the most

abundant species. Summer peaks reflect the

termination of reproduction in this species

and the increased foraging of weaned young.

With the exception of R. megalotis, species

composition was comparable to small mam-
mal populations inhabiting slightly higher

elevations on the reservation, where ground

cover consists of more native vegetation

(O'Farrell et al. 1975). The greater percent of

captures of harvest mice on my study area

may reflect this species propensity for habi-

tats with a mixture of native and introduced

vegetation (Black and Frischknecht 1971).

Peromyscus maniculatus was the only species

taken throughout the year, although it

showed considerable seasonal variation in the

number of individuals trapped. Perognathus
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parvus was conspicuously absent in the cold-

est winter months (December and January)

and R. megalotis was not trapped in the fall

months of September and October. Ony-

chomys leucogaster was captured each month

except February, but trapping success for this

species and R. megalotis never exceeded 1

percent. Other rodent species, including the

sagebrush vole, mountain vole, Townsend's

ground squirrel, pocket gopher, and bushy-

tailed wood rat occur on parts of the reserva-

tion but were absent on my study area.

Because of the unpredictability of precipi-

tation and extremes in temperature, desert

rodent populations can demonstrate consid-

erable annual fluctuations. The pocket mouse

has specifically adapted to this environment

(Schreiber 1978a), and the other species, be-

cause of their eurytopic habits, are able to

survive at low population levels. Even
though total population numbers may exhibit

large annual oscillations, the proportional

distribution of species probably remains

stable over the long term.

Energy Budgets and Ingestion Rates

Energy flow in the individual is a function

of the temperature gradient between body

temperature (Tg) and ambient temperature

(T^). Heat is lost from the body when
Ta<Tb and gained by the body when
Ta>Tb. The rate of metabolism is inversely

proportional to the temperature gradient at

temperatures below thermoneutrality and di-

rectly proportional to temperatvires above it.

Small rodents, with a relatively large body

surface to body weight ratio, gain heat from

the environment and dissipation of this heat

load against a thermal gradient would re-

quire evaporative cooling and subsequent

water loss, a luxury desert rodents cannot af-

ford. However, these nocturnal animals

rarely encounter ambient temperatures that

exceed body temperatures (Table 2), so

energy expenditure is mainly from thermoge-

nesis and activity. Females experience addi-

tional demands during pregnancy and lacta-

tion. Seasonal changes in the insulatory

Table 1. Monthly trapping results for the Hanford Study Area, Benton County, Washington.
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properties of the pelage influence metabolic-

rates, but in small mammals this effect is

minimal. Therefore annual energy expendi-

tures of individuals are primarily the result of

reproduction.

Rcithrodontoniijs megalotis: This rodent

was the smallest of the four species captured

and it had a scattered distribution on the

study area. Although never abundant, it is an

opportunist, which enables it to exploit a va-

riety of microhabitats.

Pearson (1960) calculated resting metabol-

ism (m/ O2 g-i hr-i) in this small cricetid as—

E, = 11.41 - 0.27 Tb (Tb<24.5 C) (4)

Adding the increment for activity (2.9 ml

Og/g/hr, Chew and Chew, 1970) to E^,

E^ = 14.31- 0.27 Ta (5)

Harvest mice construct elaborate, well-

insulated nests which reduce energy ex-

pended for thermoregulation at lower tem-

peratures. Thus,

En = 9.2 - 0.18 Tb (Tb<24.5 C) (6)

Harvest mice may be gregarious during the

colder months; if so, their metabolic costs

would be effectively reduced. Without nest-

ing material, huddling can reduce metabolic

rates 27-39 percent (Pearson 1960, Trojan

and Wojciechkowska 1968). With a nest,

huddling reduces energy expended in heat

production by about 13 percent (Grodzinski

and Gorecki 1967) and significantly lowers

food consumption (Gebczynska and Geb-
czynski 1971). I used the latter figure (13

percent) to determine the savings from
huddling in a ne.st.

Although R. megalotis is active throughout

the year, its surface activity is presumably re-

duced during the colder months to minimize
thermal stress. A male, with a radioactive

tag, was monitored for three nights in No-
vember (Table 3). The average time spent

above ground was 3.3 hours. I accepted this

time as representative of both fall and winter

activity. This estimate is probably a max-
imum because individuals may go several

days without any surface activity during in-

clement weather. In fact, both Pearson (1960)

and Gaertner (1968) allude to hypometabol-
ism and possible torpor in Reithrodontomys.

In the spring and summer, food availability

and a more energetically favorable micro-

climate probably extend surface activity. Ac-
tivity during these seasons was estimated as 4

hours/night, a value also used by Pearson

(1960).

Estimated annual energy expenditure for

an individual harvest mouse is shown in

Table 4. Daily cost for maintenance in males

(mean weight 10.76 g) and females (mean
weight 9.48 g) is 9.11 and 8.02 kcal, respec-

tively. This amounts to 0.85 kcal/g/day, of

which thermoregulation accounts for about

74 percent and activity for 26 percent.

Maintenance costs were 25 percent lower in

Table 2. Mlcroenvironmental temperatures at the Hanford Study Area.

Time interval

Mean temperature, °C
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Table 3. Activity patterns and average amount of time spent on the surface by a male Reithrodontomys megalotis.

Date Time out time Total time"

November 27-28

November 28-29

November 29-30

21:26

1:30

2:43

3:54

4:45

7:08

23:29

1:50

2:54

4:03

5:20

7:33

2h:03m

Oh :20m

Oh:llm

Oh :09m

Oh :35m

Oh:25m

2h:03m

Oh:20m

Oh: 11m
0h:09m

Oh:35m

Oh :18m
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the spring and summer than in the fall and

winter. For a 9 g individual of this species in

central California, Pearson (1960) estimated

daily energy costs averaged 7.6 kcal. His

lower value reflects both the smaller average

weight and the higher microenvironmental

temperatures encountered by that popu-

lation.

The coefficient of digestibility of this spe-

cies, based on the ash tracer method, was

0.856. After adding the energy cost of pre-

adult growth (Eg^)^ ingestion rate for a male

was calculated as:

In, = 3473/0.856 = 4057 kcal/yr (7)

Based on a diet of 5.92 kcal/g (mean calor-

ic value of stomach material, Schreiber

1979), a male would consume 686 g per year

or about 1.9 g per day.

Weight gains were determined for each

growth stage. At birth harvest mice weigh

1.5 g (Svihla 1931). This was increased 0.4 g
to account for embryonic tissues. Weaning
weight, prorated from that for deer mice,

was calculated as 5.4 g. Mean body weight

for adult males and nongravid (NG) females

was 10.12 g (N = 34). Caloric density for

adult tissue was 1.58 kcal/g (Schreiber and

Johnson 1975); other caloric values and
growth efficiencies were given in the meth-

ods. Mean litter size (n) was 3.6 (N = 8), with

females producing 1.11 litters per year (L).

The annual ingestion rate for a female was
calculated as:

If = (2928 + 318)/0.856 = 3791 kcal/yr (8)

These mice expend 16.7 percent of this

growth energy between conception and
birth, 35.7 percent between birth and wean-

ing, and 47.6 percent after weaning. Females

would annually consume 642 g or 1.8 g per

day based on the above diet. Huddling during

the colder months would reduce total energy

expenditure 5.7 percent.

Peromyscus maniculatus: Deer mice were
the second most abundant rodent in the study

area (Table 1). Because this species is also ac-

tive periodically throughout the year, their

activity patterns are presumably similar to

those determined for harvest mice. For Ep I

adjusted the minimum rate measured by
McNab and Morrison (1963, Table 1 and Fig.

3) by 24.5 percent, as suggested by Chew and

Chew (1970), to obtain the average resting

metabolism:

E, = 9.3 -0.2 Tb (Tb> 27.1 C) (9)

Correcting this for the energy used during

activity:

The insulating effects of a nest reduce E^

to:

E„ = 7.4 -0.13 Tb (Tb<27.1C) (11)

Daily, males require about 14.1 kcal and
females 12.1 kcal for maintenance (Table 5)

or 0.63 kcal/g/day in the spring and summer.
Adding the growth increment and using a

coefficient of digestibility of 0.879 calculated

for animals living in the wild, the ingestion

rate for males was:

I„, = 5344/0.879 = 6080 kcal/yr (12)

In addition to maintenance costs, females

in the study areas produced an average of

1.32 litters per year with a mean number of

4.7 young (N = 44). At birth, deer mice weigh
an average of 1.8 g (Svihla 1934); embryonic
tissues add 1.1 g. Weaning takes place in

about 25 days, when animals weigh about 11

g (Svihla 1934, Chew and Chew 1970). Mean
adult body weight of males and NG females

was 17.5 g (N = 162) and adult tissue of this

species has a caloric value of 1.56 kcal/g

(Schreiber and Johnson 1975). Previously

cited values were used for other tissue energy

and growth efficiencies. Ingestion rate for fe-

males was:

If = (4425 + 753)/0.879 = 5891 kcal/yr (13)

Of the 753 kcal used for growth, 16.9 per-

cent was used before birth, 56.1 percent from

birth to weaning, and 26.9 percent after

weaning. Deer mice on the study area con-

sumed diets with a mean caloric value of 5.75

kcal/ g (Schreiber 1979). Therefore, to meet

the required energy demands, males would
consume 1.06 kg/yr and females 1.03 kg/yr,

or about 2.9 g/day. This amounts to 14.6 per-

cent and 16 percent of the body weight in

males and females, respectively. Johnson and

Groepper (1970) estimated a 20 g deer mouse
in the North Plains consumed 1.9 g of food

daily or about 9 percent of its body weight.

Deer mice on standard rations at temper-
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atures 10-15 C reportedly consumed an aver-

age of 3 g/day (Hatfield, 1940) or 2.8 g/day

at 28 C (Sealander 1952).

Energy requirements effecting reproduc-

tive stress may substantially increase (e.g.,

200 percent) between birth and the end of

weaning (Stebbins 1977), so my estimates for

females may be somewhat low. Besides

huddling, which effectively reduces metabol-

ic costs 5.5 percent (Table 5), deer mice no

doubt also resort to additional means of re-

ducing energy expenditure during periods of

stress. Marten (1973) found this species may
sharply reduce its activity through the sum-

mer and activity becomes compressed into

the early part of the night, when conditions

probably permit a more favorable heat ex-

change. For the same reason, diurnality may
increase in colder months. In winter, pelage

(insulation) increases and also contributes to a

lower metabolism. Howard (1951) suggested

huddling is an important part of energy re-

duction in deer mice, with torpor occurring

in grouped animals. Torpor in this species has

also been observed by others (e.g., Morhardt

and Hudson 1966, Morhardt 1970). Addition-

ally, Kritzman (1974) and O'Farrell (1975a)

suggested possible summer estivation or hy-

pothermia for animals at the Hanford Reser-

vation. Although the rhythmicity of torpor in

natural populations is unknown, it could

serve both to conserve water in the summer
and reduce energy costs at low temperatures

or during periods of food scarcity. Hart

(1958) also suggested possible alterations in

the ability to metabolize food during such

periods of stress. As an additional factor, food

caches may offer a significant buffer during

periods of severe weather and with sufficient

stored food, individuals would spend less time

on the surface exposed to unfavorable micro-

environmental temperatures.

Peromijscus maniculatus is omnivorous,

demonstrating marked seasonal variation in

its diet (Johnson 1964). On other parts of the

reservations this species relied heavily on in-

sects for food from spring until fall (Kritzman

1974), probably switching to a more gran-

ivorous diet as this food source diminished. It

would appear then that competition for

available seeds between this species and the

more abundant P. parvus would be reduced

due to their periods of activity, deer mice be-

coming more dependent on seeds in the cold-

er months when pocket mice are dormant.

Additional research is necessary to properly

evaluate these aspects of deer mice energet-

ics.

Onijchomijs leucogaster: At an average

weight of 25 g, the stout-bodied northern

grasshopper mouse was the largest rodent

species on the study area. It was present in

Table 5. Annual maintenance energy expenditure for Peromijscus maniculatus at the Hanford Study Area. Body
weight: males = 19.17 g, females 16.83 g.

Time interval
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low numbers throughout the year. Traps

holding these mice were often adjacent to

those with mutilated pocket mice, indicating

O. leiicogastcr's carnivorous tendency and
predatory feeding habits. To my knowledge,

no metabolic-temperature function equation

presently exists for this species, so I used the

equation for O. torridus (Chew and Chew
1970), a species of similar size. Average rest-

ing metabolism is:

Er = 7.24 -0.17 Tb (Tb>27.1C) (14)

This species uses a nest (Ruffer 1965) and,

assuming Pearson's (1960) correction for its

insulating properties,

E„ = 5.86 - 2.12 Tb (Tb<27.1 C) (15)

above-ground activity increases energy ex-

penditure; so,

E^ = 10.14- 0.17 Ta (16)

presumably, this species has periods of activi-

ty similar to harvest mice and deer mice. An-

nual maintenance costs were estimated as

4857 and 5215 kcal for males and females, re-

spectively (Table 6). Generally, metabolic

costs are about 25 percent greater in the

colder months than in the warmer months.

Nest burrows are shared by male-female pairs

(Ruffer 1965); such huddling would produce

a 5 percent savings in energy.

Males digest an average of 90.3 percent of

their caloric diet. E^,^ = 303 kcal for this spe-

cies, so ingestion rate was calculated as:

I^ = 5160/0.903 = 5714 kcal/yr

(without huddling)

= 4893/0.903 = 5419 kcal/yr

(with huddling) (17)

Grasshopper mice weigh 2.2 g at birth

(Svihla 1936), excluding embryonic tissues

(~0.6 g). Females raised an average of 1.07

litters per year with a mean litter of 3.3

young (N = 14). Young are weaned at about

23 days at an average weight of 13.2 g (Pin-

ter 1970) and the mean weight of mature

males and NG females was 22.6 g. Using a

caloric value of 1.61 kcal/g for adult tissue

(Schreiber and Johnson 1975) and other val-

ues cited earlier, energy cost for growth from

conception to subadult is 660 kcal. The ma-

jority of this growth energy is expended after

birth. Prenatal growth accounted for 10.6

percent, weaning period for 43.5 percent,

and postweaning growth for 45.9 percent.

With a digestibility coefficient of 0.892,

ingestion rate for females is:

If = (5215 + 660)/0.892 = 6587 kcal/yr

(without huddling)

Table 6. Annual maintenance energy expenditure for Onychomys leucogaster at the Hanford Study Area. Body

weight: males = 24.3 g, females 26.2 g.

Time
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(4928 + 660)70.892 = 6265 kcal/yr

(with huddling) (18)

Males and females which huddle must

daily digest 15.6 (0.69) and 17.2 kcal (0.76

kcal/g), respectively. Diets of grasshopper

mice include a variety of insects and seeds

plus some animal flesh and green vegetation.

Stomach material of this species at Hanford

had a mean caloric value of 5.22 kcal/g

(Schreiber 1979), about 8 percent lower than

the value reported for North Plains individ-

uals (Johnson and Groepper 1970). Based on

this caloric diet each male and female in the

population studied would annually consume

about 1038 g (2.9) and 1200 g (3.3 g/day) of

food, respectively. By comparison, in the lab-

oratory on diets of beef liver (72 percent wa-

ter), grasshopper mice consumed 4.1 g/day

(Whitford and Conley 1971).

The incidence of seeds in the diet of this

species may significantly increase in the fall

and winter (Flake 1971), suggesting it relies

on seed caches when insects are less avail-

able. Less surface activity would decrease

metabolic demands in the colder months. To
facilitate this energy savings individuals may
restrict more of their winter "hunting" activ-

ity to burrow systems. Burrows serve as hi-

bernacula for insects, lizards, and torpid

mice, all potential food sources for O. leuco-

gaster. The generally high fat deposits of this

rodent probably conserve body heat when it

is forced to be active on the surface during

the cold months.

Ecological Relationships

Individually, P. maniculatiis and O. leuco-

gaster process between 2^2 to 3 times as

much energy during the year as P. parvus,

the most common species (Table 7). The
smaller size of the pocket mouse and its peri-

odic use of torpor account for this difference.

Based on the relative numbers of individuals

(Table 1), however, P. parvus dominates as

the primary "energy mover" in the small

mammal community of this cold desert eco-

system. At the population level, the annual

contribution of pocket mice to community

energy exchange is nearly 4 times that of

deer mice, 11 times that of grasshopper mice,

and about 17 times that of harvest mice.

Even at high population levels, however, the

granivorous pocket mouse does not signifi-

cantly affect its primary food resource, cheat-

grass (Schreiber 1978b). Thus, it is reasonable

to assume the euryphagic and less abundant

species represented in this paper would also

have an insignificant impact on their diverse

food resources.

These results additionally refine our under-

standing of energetics of small mammal com-

Table 7. Estimated annual ingestion rates of selected Great Basin rodents.

Species
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munities. Unfortunately, the question of the

ecological significance of these consumers re-

mains imanswered and a matter of consid-

erable discussion (e.g., Naumov 1975, Chew
1978). As deserts come under increasing pres-

sure for development, the understanding of

community function and of the relative

cost/benefit of perturbing its various com-

ponents becomes imperative. Research must

now focus on integrating information on

bioenergetics with other parameters, such as

resource allocation, nutrient cycling and
inter- and intraspecific competition, and de-

veloping new hypotheses on the role of small

mammal consumers.
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