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Body composition and caloric content were examined in six species 
of rodents common in the northern Great Basin desert: Perognathus 
parvus, Eutamias minimus, Peromyscus maniculatus, Reithrodontomys 
megalotis, Onychomys leucogaster and Dipodomys ordi. A total of 920 
individuals were analyzed for seasonal variation in ash content, fat, 
water, lean dry tissue and live weight caloric content. Although season-
ally active and year-round active species exhibit somewhat different 
trends in body composition, the differences were not usually significant. 
Ash content ranged from 3.0 to 4.6 per cent of the total body weight, 
demonstrat ing no significant differences between species or seasons. 
Mean water content averaged from 58.7 to 71.9 per cent of the body 
weight. Seasonally active species (P. parvus, E. minimus) demonstrated 
significant declines in the percentage of body water prior to winter 
torpor. Rehydration in the spring was apparently associated with in-
gestion of green vegetation. Fat content varied widely, ranging from 
1.1 to 13.1 per cent of the total weight. Values were generally lower 
than those reported for species f rom more mesic habitats. Fall fat 
deposition in P. parvus and E. minimus was insufficient to serve as 
a winter energy reserve but may be critical as insulation during torpor. 
Lean dry tissue comprised 23.8 to 27.6 per cent of the body weight, 
demonstrat ing little seasonal variation. Its energy content ranged from 
4.50 to 4.89 kcal/g. Linear regression equations describing the relationship 
of body components to body weight are given. Generally, live weight 
caloric content (kcal/g body weight) varied directly with fatness and 
inversely with body hydration. Annual mean values for adults were 
1.55 kcal/g in P. parvus, 1.61 in O. leucogaster, 1.56 in P. maniculatus and 
1.58 in R. megalotis. Values for E. minimus and O. ordi taken in the 
summer and fall averaged 1.49 and 1.39 kcal/g, respectively. 

I. INTRODUCTION 

Rodents are an important component in the consumer populations of 
arid regions. They form an important link in the desert food chain and 

* This work is a part of the U.S.-International Biological Program, Desert Biome 
and is Contribution No. 190 f rom the Eastern Deciduous Forest Biome. Publication 
No. 670, Environmental Sciences Division, Oak Ridge National Laboratory. 

[343] 



344 R. K. Schreiber & D. R. Johnson 

serve as functional regulators in the transfer of some energy through 
the ecosystem. This t ransfer is not only a function of the rate of energy 
expenditure for maintenance and activity, but is also a function of the 
accumulation of energy (kcal/g live body weight) and its rate of turnover. 
Determination of seasonal variation in body composition and caloric con-
tent is therefore a prerequisite to comprehensive investigations of energy 
transfer in desert rodents. Several recent studies have dealt with the 
bioenergetics of rodents in arid regions (e.g., C h e w & C h e w , 1970; 
K e n a g y, 1973; and S o h o 1 1, 1973) but little data exist on body 
composition and seasonal fat deposition in such species. 

Objectives of this study were: 1) to determine gross body composition; 
2) to describe seasonal fat cycles, 3) to determine live weight caloric 
content, and 4) to derive equations describing the seasonal relationships 
between body weight and gross body components (i.e., water content, 
lean dry content, fat) of six species of northern Great Basin desert ro-
dents [i.e., deer mouse (Peromyscus maniculatus), Great Basin pocket 
mouse (Perognathus parvus), harvest mouse (Reithrodontomys megalotis), 
northern grasshopper mouse (Onychomys leucogaster), least chipmunk 
(Eutamias minimus) and Ord kangoroo rat (Dipodomys ordii)]. 

II. MATERIALS AND METHODS 

Rodents were collected f rom September 1969 to August 1971 at the Hanford 
Atomic Energy Commission reservation (Benton County) near Richland, Washington 
and from May to November 1971 in the Curlew Valley of southern Idaho (Oneida 
County) and northern Utah (Box Elder County). These areas are characterized by 
low annual rainfall (15—25 cm) with hot, dry summers and cold winters. Predo-
minant woody vegetation includes big sagebrush (Artemisia tridentata), bi t terbrush 
(Purshia tridentata) and rabbitbrush (Chrysothamnus nauseosus and C. viscidiflorus). 
Common grasses are cheatgrass (Bromus tectorum) at Hanford and crested wheat-
grass (Agropyron cristatum) and Idaho fescue (Festuca idahoensis) at Curlew Valley. 

Animals were collected using Museum Special traps baited with rolled oats paste. 
Sex, weight and reproductive status were recorded for each animal. Age classes 
(adult and immature) were established by weight and pelage. All gravid or lactating 
females were considered adults and were treated separately. Specimens were fro-
zen in plastic bags prior to laboratory analysis. 

Carcasses were split midventrally, stomach contents removed and initial body 
weight recorded. Specimens were dehydrated in a vacuum oven to a constant weight 
at 70°C. The dried carcass was crushed and sewn between two pieces of fil ter paper 
for fat extraction in a Soxhlet apparatus using anhydrous diethyl ether as the 
solvent. Following extraction, packets were dried to a constant weight and the 
fat content calculated by subtraction. The remaining lean dry residue was ground 
in a Wiley mill (40 mesh/inch screen) and ash content determined by combustion 
In a muffle furnace at 600°C for 2 hours. Caloric values of the lean dry tissues were 
ascertained by combustion in a Par r semi-micro oxygen bomb calorimeter charged to 
35 atmospheres. Samples were dried for approximately 24 hours at 50—60°C, pressed 
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into pellets and the average of 3 firings used as the caloric equivalent of the tissue. 
Live weight caloric content of the carcass was calculated as the sum of the caloric 
values of the fat and lean dry body weight fractions divided by the total weight of 
the animal. A caloric value of 9.2 kcal/g" was accepted for fa t tissue ( S a w i c k a - 
K a p u s t a , 1968). 

Body composition and caloric content of rodents have been expressed variously as 
percent of the dry weight ( G ó r e c k i , 1965; S a w i c k a - K a p u s t a , 1968;  
M y r c h a , 1968; F 1 e h a r t y, et al. 1973), f a t - f ree body weight ( B a b i n e a u 
& P a g e , 1955, B a i l e y , et al., 1960; P i t t s , 1960, 1962; H a y w a r d, 1965  
and B l a k e , 1972), lean dry (»basic«) body weight ( J a m e s o n & M e a d , 1964;  
M y r c h a , 1969; E w i n g s, et al. 1970 and E v a n s , 1973), carcass weight 
(excluding head, skin and gut content) ( P i t t s & B u l l a r d , 1968; P u c e k ,  
1973) and wet (fresh) or total body weight ( F o r b e s , 1966; M y r c h a, 1969;  
S t a r t i n , 1969; M o r t o n & T u n g , 1971; Y o u s e f & D i l l , 1970, 1971 and 
S c o t t , et al. 1972). The latter method of comparison was used since it provided 
a s t raightforward ratio and permitted direct calculation of regression equations for 
predicting body composition f rom live weight. 

The Duncan new multiple range test was used to test for statistical significance in 
comparisons of int ra- and inter-specific values and seasonal differences in body 
composition. Significance is indicated at the 5% level. 

To determine the relationship and predictability of body components (Y) based 
on fresh or live body weight (X), data were analyzed by linear and curvilinear 
regression. Preliminary t reatment showed no significant improvement in fit by 
curvilinear regression so simple linear regression (Y = a + bX) was used. P. parvus, 
P. maniculatus and E. minimus were analyzed by month or meteorological season, 
i.e., spring (March—May), summer (June—August), fall (September—November) and 
winter (December—February). Because of small sample size for R. megalotis, 
O. leucogaster and D. ordii, data for each species were pooled for the entire year 
and single regression equations derived for each sex. Regression equations are pre-
sented in the appendix. 

For analysis, species were separated on the basis of annual activity patterns, 
that is whether they normally exhibited torpor. This distinction is somewhat 
arbi trary but points out some of the physiological differences exhibited by the 
rodents. Although some evidence indicates both Reithrodontomys spp. (P e a r s o n, 
1960; G a e r t n e r, 1968) and P. maniculatus ( M o r h a r d t & H u d s o n , 1966;  
H u d s o n , 1067; M o r h a r d t , 1970) exhibit at least short periods of torpor, we 
have treated them together with D. ordi and O. leucogaster as non-dormant species 
since they are active during all months of the year. P. parvus and E. minimus 
demonstrate facultative torpor, i.e., they remain active as long as it is energetically 
feasible. E. minimus is active late into the fall, exhibiting periodic arousal and 
above-ground activity during the winter and only sporadic torpor the rest of the 
year. On the other hand, consistent winter and daily torpor is well documented 
in P. parvus ( I v e r s o n , 1967; G u t h r i e , 1972). 

III. DISCUSSION OF RESULTS 

A carcass is composed of four major components: (1) ash, (2) water, 
(3) ash-free lean dry tissue, and (4) fat. Only the latter two furnish 
energy but changes in the water content or ash indirectly affect caloric 
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content. Values for live weight caloric content represent the amount 
of energy available to the next trophic level and respond to the com-
binatorial effect of fat deposition, body hydration and lean dry tissue. 
As fat contains nearly twice the calories of lean dry tissue, changes in 
fat content will have a proportionally greater influence on caloric status. 

Mineral composition (ash) of all six species ranged f rom 3.0—4.6%  
of the total body weight and showed no significant differences between 
species or seasons. Values were similar to those reported for other species 
{e.g., B a i l e y et al. 1960; G ó r e c k i , 1965; F l e h a r t y et al. 1973)  
and support the suggestion that this component varies within narrow 
limits in small mammals. It is reasonable, therefore, to assume ash content 
has no appreciable effect on seasonal variation in live weight caloric 
content. 

1. Species Seasonally Active 
Water 

P. parvus and E. minimus had their greatest water content in July, 
when temperatures were highest at the study sites, apparently reflecting 
the degree of water conservation afforded by reduced surface activity 
and estivation. Conversely, both species showed dehydration in the fall 
(Fig. 1). This loss of body water may be important in reducing cellular 
metabolism during torpor and in increasing over-winter survival by 
lowering the body's freezing point. 

The water content of E. minimus in September, October and November 
was significantly lower than values in July, a decrease from 71.2 to 64.4%  
in the 5-month span. Similar results have been reported in other sciurids. 
The water loss may be part ly associated with the 5—9°/o increase in fall 
weight. W i l l e m s (1971) reported an increase in body size in E. mini-
mus significantly increased the rate of water loss per unit body weight. 
Although no sample was available for the spring and early summer, data 
for other Eutamias indicates spring rehydration ( J a m e s o n & M e a d , 
1964) with recurrence of above-ground activity. 

Torpor in P. parvus begins in September and lasts until February 
and March. Animals trapped in these colder months showed significantly 
lower water content than animals trapped in other seasons (Fig. 1). The 
mean water content of animals emerging in March was significantly 
greater than animals in the fall months, indicating rehydration following 
ingestion of green vegetation. S t a r t i n (1969) found a clear correlation 
between increased consumption of green vegetation and increased body 
water in Dipodomys merriami. On the average, gravid or lactating females 
exhibited greater water content than non-gravid females, something one 
might expect due to the amniotic fluid and higher water content of 
embryos. 
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Fat * 

Both torpor-exhibiting species showed a propensity for fat accumula-
tion in the fall (Fig. 2). However, total body fat accounted for a relatively 
small percent of the total body weight, ranging from about 1.3—9.1% 
in P. parvus and f rom about 1.1—5.4°/o in E. minimus. These fat deposits 
would be insufficient to serve as a major energy reserve during cold 
weather even with extensive periods of torpor ( S c h r e i b e r , 1973). 
Nonetheless, fat may effectively increase insulation and may be of 
primary importance following spring emergence when food is scarce. 

Fig. 1. Monthly variation in water content expressed as percent of the total body 
weigh: in adults of two species of seasonally active desert rodents. The solid dot 
represents the mean; wide bar, the 95% confidence limits; narrow bar, one standard 
deviat.on from the mean; vertical line spans the range of values. Numbers in 

parentheses indicate sample size. Trend lines are hand drawn. 
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Winter survival is possible because of intermittent torpor and reliance 
on extensive food caches. 

In E. minimus fat deposition increased rapidly between September 
and November, a 41°/o increase in total body fat in 3 months (Fig. 2). 
F o r b e s (1966) reported a 100% increase in body fat f rom July to 
October in this species in Minnesota. Corresponding autumnal increases 
have been recorded in other chipmunks (T e v i s, 1966; P a n u s k a, 

Fig. 2. Monthly variation in fat content expressed as percent of the total body 
weight in adults of two species of desert rodents active seasonally. Other symbols 
as in Fig. 1. 

1959; C a d e , 1963; J a m e s o n & M e a d . 1964). Fat content in July 
was significantly lower than in October and November. Values for 
October and November were significantly different and indicate the 
accelerated fall storage. Behavioral and physiological adjustments such 
as reduction of activity and respiration in response to low temperatures 
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no doubt facilitate this fat deposition as would cessation of reproduction. 
Being diurnal, any fall activity probably occurs during the highest daily 
ambient temperature when energy expenditure is minimized (i.e., nearest 
thermoneutrality). This species also consumes a high caloric diet in the 
fall months ( S c h r e i b e r , 1973). 

The fat content of P. parvus varied little during the 10 months animals 
were active above ground, although seasonal trends were evident (Fig. 2). 
Highest fat levels occurred before and after winter dormancy. Values 
were the lowest during the peak of reproductive activity in April and 
May. Gravid or lactating females showed generally higher monthly mean 
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Fig. 3. Monthly variation in lean dry content expressed as percent of the total body 
weight in adults of two species of seasonally active desert rodents. Other symbols 
as in Fig. 1. 

fat content than non-reproductive females and males but differences 
were not significant. Likewise, values for immature animals were not 
statistically different f rom adults. 

Lean Dry Component 

This body constituent represents the metabolically active tissue of the 
animal. Monthly variations in E. minimus amounted to less than l°/o 
change and were not significantly different (Fig. 3). These results compare 
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favorably with those for other species of Eutamias ( J a m e s o n & 
M e a d , 1964). Caloric value (±SE) of this tissue averaged 4.89 (±0.0?) 
kcal/g. 

In P. parvus monthly differences were more evident, the highest 
values occuring in the late fall and early spring (and presumably over 
the winter) and lowest values occuring in the summer (Fig. 3), similar 
to trends reported in kangaroo rats (S t a r t i n, 1969; Y o u s e f & 
D i l l , 1971). Percentages for July and August were significantly different 
f rom fall months. Likewise, the April value differed statistically f rom 

Fig. 4. Monthly variation in live weight caloric content (LWCC) expressed in 
kilocalories per gram of body weight in adults of two species of seasonally active 
desert rodents. Other symbols as in Fig. 1. 

March and May, possible denoting a period of physiological transition 
f rom winter dormancy to above-ground foraging and incipient repro-
ductive activity. Par t of the seasonal change in lean dry composition 
(protein) may also be associated with seasonal molts. Caloric content 
of this tissue averaged 4.68 (±0.05) kcal/g. 
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Live Weight Caloric Content 

Energy content of E. minimus and P. parvus reflect the degree of 
fatness and body hydration. Mean caloric content (kcal/g total body 
weight) in E. minimus showed a 7% increase from July to November 
(Fig. 4), corresponding to increased fat levels and body dehydration from 
summer to fall (Fig. 1, 2). The November mean caloric value was 
significantly higher than those for July, August and September. In 
a similar manner, P. parvus exhibited an increase in live weight caloric 
content f rom summer to fall and evidently retained these higher values 
until the early spring (Fig. 4). On a kcal/g basis, values for the colder 
months (October, February, March) are significantly higher than those 
for other months when the species is active above ground. The values 
for February and October exceed July values by 13°/o. In general, peaks 
in energy content were directly related to fat levels and inversely 
related to water content. 

The annual mean live weight caloric contents for adult, gravid/lactating 
and immature animals are summarized in Table 1. In P. parvus, values 
were highest in adults and lowest in immatures; however, differences 
between age classes were not significant. Likewise, values for E. mini-
mus demonstrated no significant differences. 

2. Species Active Year-around 

Water 

In the four species of rodents active all year, body water ranged from 
53.5 to 73.8°/o of the total body weight, demonstrating seasonal and 
interspecific differences (Fig. 5). P. maniculatus showed a gradual increase 
in the percent of body water f rom spring to fall. The fall peak was 
significantly different f rom the spring and summer means. In R. mega-
lotis, the peak occurred in the summer. Body water then declined steadily 
to the winter low, a trend also reported in populations in the Great 
Plains (F 1 e h a r t y, et al. 1973). The significant decline in body water 
from the summer to winter indicates this species undergoes substantial 
dehydration in the colder months. If dehydration is one of the pre-
requisites for torpor, such a t rend supports suggestions ( P e a r s o n , 
1960; G a e r t n e r , 1968) that cold weather torpor occurs in Reithro-
dontomys. Interestingly, populations of R. megalotis and P. maniculatus 
f rom the Great Plains showed consistently higher water content than 
those f rom the Great Basin, suggesting that body hydration is related 
to the aridity of the habitat. H a y w a r d's data (1965) for six geographic 
races of Peromyscus also imply this correlation. Additional comparative 
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studies of inter- and intraspecific geographic differences in body com-
position of rodents are needed to test this hypothesis. 

Dehydration was consistent from spring to winter in O. leucogaster; 
means for spring and summer were significantly higher than those of 
the fall and winter. Water content was significantly higher in the spring 
and summer and significantly lower in the fall and winter than that 
of P. maniculatus. The low winter values of O. leucogaster and R. viega-
lo:is were significantly different. Winter dehydration in the lat ter two 
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Fig 5. Seasonal variation in water content expressed as percent of the total body 
weght in adults of four species of desert rodents active year-around. O = Ony-
chanys leucogaster, P = Feromyscus maniculatus, R = Reithrodontomys megalotis 
anc D = Dipodomys nrdii. Other symbols as in Fig. 1. 

species may result, in part, f rom the switch in diet f rom insects with 
high water content to consumption of seeds which contain less water 
and require more water for metabolism. 

Limited data for D. ordi suggested a cycle similar to that of D. mer-
riani where animals showed lower water content in the colder months 
than in the warmer months (S t a r t i n, 1969; Y o u s e f & D i l l , 
1970, 1971). Compared to the other non-hibernating species of rodents, 
this species averaged higher percentages of body water (Fig. 5). This, 
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no doubt, reflects its known behavioral and physiological adaptations 
for conserving water. 

Fat 

Fat content was highly variable in the four species; individual values 
ranged f rom 1.3 to 13.1% of the total body weight (Fig. 6). P. maniculatus 
showed a discernible decrease in the percentage of body fat from spring 
to winter; the two extreme values were significantly different. R. mega-
lotis averaged higher fat content than P. maniculatus except in the spring 
whereas, in Kansas, F 1 e h a r t y, et al. (1973) reported consistently 
higher values in P. maniculatus. Mean values for both species were 
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Fig. 6. Seasonal variation in fat content expressed as percent of the total body 
weight in adults of four species of desert rodents active year-around. Other 
symbols as in Fig. 1. 

lower than those reported for Kansas grassland populations. Mean values 
for O. leucogaster were significantly greater than those for P. maniculatus 
in the summer and winter and were uniformly higher than mean 
seasonal values for R. megalotis and D. ordii. D. ordii showed little change 
in fat content. Its fat values were significantly lower than the other 
three species and were also lower than those values reported in other 
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species of kangaroo rats (S t a r t i n, 1969; Y o u s e f & D i l l , 1970,  
1971; S c o t t , et aï. 1972; B r e y e n, et aï. 1973; S o h o 1 1, 1973). 

In general, all six species in this study averaged lower fat levels than 
species f rom more mesic habitats (e.g., C o n n e 1 1, 1959; H a y w a r d, 
1965; G a e r t n e r ; 1968; F 1 e h a r t y, et al. 1973). Although we lack 
sufficient long-term data to speculate on the possible evolutionary signi-
ficance of these apparent low fat levels, others ( H s i a - W u - p i n g &  
S u n - C h u n g - l u , 1963; F 1 e h a r t y, et al. 1973) have suggested 
lipid cycles may denote physiological adaptation to regional environmental 
conditions which in turn influence geographic range of the species. Before 
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Fig. 7. Seasonal variation in lean dry content expressed as percent of the total body 
weight in adults of four species of desert rodents active year-around. Other symbols 
as in Fig. 1. 

this question can be resolved, species must be collected over a sufficient 
span of time to demonstrate any effective seasonal or yearly changes in 
body composition in concert with related trends in food (energy) availa-
bility. For example, P u c e k (1973) has recently shown that fat levels 
varied seasonally in two species of forest rodents but that these seasonal 
cycles differed significantly from year to year. 
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Lean Dry Component 

Species active above ground the entire year showed only slight seasonal 
variation in the lean dry component (Fig. 7). Means for spring/summer 
and fall/winter in O. leucogaster were significantly different, reflecting 
the effects of cold weather dehydration. Average values for R. megalotis 
and P. maniculatus were similar and remained mostly stable throughout 
the year. A trend for a relative increase in lean dry composition f rom 
spring to fall was evident in D. ordii, corresponding to that reported in 
D. merriami (S t a r t i n, 1969; Y o u s e f & D i l l , 1971). 

2 . 2 

2.1 

2 . 0 

1.9 

1.8 

0 
1 1-7 
o o 
$ 

1.6 

1.5 

1.4 

1.3 

1 .2 

Fig. 8. Seasonal variation in live weight caloric content (LWCC) expressed in kilo-
calories per gram of body weight in adults of four species of desert rodents active 
year-around. Other symbols as in Fig. 1. 

In the desert where precipitation is scant and erratic, food may be 
a factor limiting fat content (S c h r e i b e r, 1973). Hence, leanness may 
be a natural condition in desert rodents and may contribute to their 
observed ability to forage efficiently and avoid predation. 
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Tissue caloric equivalents in kcal/g (±SE) were: 4.73 (±0.10) O. leuco-
gaster, 4.89 (±0.13) P. maniculatus, 4.66 (±0.07) R. megalotis and 4.50 
(±0.05) D. ordii. 

Live Weight Caloric Content 

Energy content of these four species (Fig. 8) showed close agreement 
wi th values reported for other rodents (F 1 e h a r t y, et al. 1973 and 
the l i terature cited there). Values for P. maniculatus decreased 8% from 
spring to winter, paralleling fat trends; however, seasonal differences 
were not significant at the 5°/o level. O. leucogaster showed an opposite 
t rend, caloric content increasing by 23% from spring to winter; the 
ext reme values were significantly different. The summer mean for 
R. megalotis was significantly higher than that of the other three seasons, 
an annual pattern which is the converse of that shown in grassland pop-
ulations (F 1 e h a r t v et al. 1973). Caloric values for D. ordii were the 
lowest of all species in the study, the combined result of generally high 
body hydration and exceedingly low fat content. Although its values 
were consistently lower than those given for D. merriami f rom the Mo-
jave desert (S o h o 1 1, 1973), there was apparently a similar trend 
toward greater caloric content in the colder months. 

Annual mean live weight caloric equivalents are given in Table 1. In 
general, values were highest for adults followed by gravid/lactating fe-
males and immatures. Because of its relatively small amounts of body 
fat adult D. ordii showed significantly lower caloric values than adults 
of the other five species. 

3. Comparisons 

Comparison of data indicates that although seasonally active and year-
around active species exhibit somewhat different trends in body compo-
sition, the differences are not usually significant. Of the six species 
investigated, P. maniculatus showed the least amount of annual variation 
in body composition. This low profile of change may be related to its 
opportunistic feeding, that is, its relative ease in switching diet as the 
seasons change and thereby taking advantage of the available sources of 
energy (e.g., insects, seeds, foliage, fungus). P. parvus and E. minimus, 
which undergo winter torpor and summer estivation, demonstrated the 
most discernible fluctuations in body composition. 

Body water decreased in the winter in all species except P. maniculatus 
which showed only a slight decline from the fall. The inverse relationship 
between body water and fat, as demonstrated in some rodent species 
(S e a 1 a n d e r, 1951; H a y w a r d, 1965; B u c k n e r & B e r g e r o n , 
1972), was obvious in P. parvus and E. minimus but was not apparent in 
the species active year-around. Seasonal changes in fat content were 
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evident in all species but the amplitude of change and the amount of 
fat deposited were insignificant in terms of an energy reserve for use 
during inclement weather or food scarcity. Fat deposition prior to winter 
torpor in P. parvus and E. minimus may provide the insulatory advantage 
necessary to ensure overwinter survival of viable populations. Similar 
winter accumulation of fat in O. leucogaster, a species active all year, 
may reflect reduced above-ground activity, lower metabolism and hunting 
activity more restricted to burrow systems which serve as hibernacula 
for insects, lizards and torpid mice — all potential food resources. All 
species demonstrated relatively low fat levels, indicating little energy in 
excess of that required for maintenance, growth and reproduction is 
available for storage. All species except E. minimus showed at least a 
small increase in lean dry composition during the fall. Some variation of 
this body component through the seasons may be the result of growth 
and chemical maturation of the young adults entering the population. 

Annual mean live weight caloric contents of adult P. parvus, O. leuco-
gaster, R. megalotis and P. maniculatus showed no significant differences 
(Table 1). Values were in close agreement with those reported in other 
rodent species ( G ó r e c k i , 1965; F 1 e h a r t y, et al. 1973). O. leuco-
gaster had the highest live weight caloric values, apparently the result 
of its generally higher percent of body fat. In shrews caloric content of 
the body is dependent on body hydration and independent of body fat 
content (M y r c h a, 1969). Our data, however, indicates caloric content 
in Great Basin rodents responds to both body hydratation and fat accumu-
lation. Therefore accurate calculation of seasonal net productivity in these 
species necessitates the use of seasonal live weight caloric content incor-
porating changes in both body hydration and fat composition. 
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Sezonowe zmiany składu ciała i wartości kaloryczne gryzoni 3 6 1 

R. Ken t SCHREIBER i Donald R. JOHNSON 

SEZONOWE ZMIANY SKŁADU CIAŁA I WARTOŚCI KALORYCZNE GRYZONI 
GREAT BASIN 

Streszczenie 

Zbadano skład ciała i wartość kaloryczną u sześciu ga tunków gryzoni pospoli-
tych na pus tyni Great Basin: Perognathus parvus, Eutamias minimus, Peromyscus 
maniculatus, Reitkrodontomys megalotis, Onychomys leucogaster, Dipodomys ordi. 
Ogółem zbadano 920 osobników mierząc sezonowe (Rye. 1—8) zmiany zawartości 
popiołu, tłuszczu, wody, masy beztłuszczowej i kaloryczności żywej wagi. Jakkolwiek 
ga tunki a k t y w n e cały rok różnią się nieco składem ciała od gatunków ak tywnych 
tylkc w określone sezony roku, to jednak różnice zwykle nie są istotne (Tab. 1—4, 
appendix) . Zawar tość popiołu waha się od 3,0 do 4,6% i nie wykazu je zależności ani 
od sezonu ani od gatunku. Udział wody zmienia się od 58,7 do 71,9% ciężaru ciała. 
Ga tunk i a k t y w n e okresowo (P. parvus, E. minimus) wykazały istotne zniżenie za-
wartości wody przed popadnięciem w odrętwienie zimowe. Rehydracja wiosenna 
była związana ze z jadaniem zielonych roślin. Zawartość tłuszczu zmienia się znacz-
nie, od 1,1 do 13,1% ciężaru całkowitego. Jes ienna depozycja tłuszczu u P. parvus  
i E. minimus jest n iewystarczająca jako zapas energetyczny na okres zimowy, ale 
może mieć ważne znaczenie jako izolacja na czas odrętwienia . Beztłuszczowa masa 
ciała s tanowi 23,8 do 27,6% ciężaru ciała i podlega tylko niewielkim zmianom sezo-
nowym. J e j kaloryczny ekwiwalent wynosi 4,50 do 4,89 kcal/g. Przedstawione zostały 
równania regres j i opisujące zależności pomiędzy częściami składowymi ciała a jego 
ciężarem. 

Ogólnie można stwierdzić, że kaloryczność świeżej masy ciała zależy wpros t Jd 
ilości tłuszczu w organizmie a odwrotnie od jego uwodnienia. Średnia wartość rocz-
na dla P. parvus wynosi 1,55 kcal/g, O. leucogaster — 1,61, P. maniculatus — 1,56, 
R. megalotis — 1,58. Odpowiednie wartości dla E. minimus (1,49) i D. ordi (1,39) 
zostoły us ta lone la tem i jesienią (Tab. 1). 

APPENDIX 

Linear regression equations describing the relat ionship of body components to 
body weight in six species of desert rodents appear below. Data were grouped and 
analyzed to provide equat ions having the highest possible predictabil i ty. For ail 
species, body water and lean dry content were positive l inear funct ions of the body 
weight. Coefficients of determinat ion (r2) indicate a m a j o r pa r t of the variabi l i ty 
in these two body components was a t t r ibu tab le to variat ion in body weight. Fa t 
exhibited large individual differences and data best fit l inear mult iple regression 
equations incorporat ing body weight, water and lean dry composition. Regression 
ccefficients indicate the effect , per unit change, of the independent variable (X) 
under considerat ion upon the dependent var iable (Y). 
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Appendix Table 2 
Seasonal relationships of body components in adult Eutamias minimus. Linear 
regression equations and correlation coefficients (r) for water (Yvv), lean dry (YLD) 
and fat (YF) compared to field weight (Xj). Equations for fat (YP) include coef-
ficients for variation in other body components (X2=water , X 3 =lean dry weight). 

component S e a s o n M a l e F e m a l e 

Y W 

YLD 

YF 

Summer 

Fall 

Summer 

Fall 

Summer 

Fall 

Y=0.706Xj 
r =0.93** 
Y=6.680+0.45lX1  
r =0.68** 
Y = 1.395 + 0.298Xj 
r =0.94** 
Y = 0.253X! 
r =0.76** 
Y=0.251X1 —0.224X2 —0.269X3  
r =0.75** 
Y=0.030X,-
r =0.71** 

-0.043X2-0.105X3 

Y = 0.709Xj 
r =0.96** 
Y=3.719 + 0.555X1  
r =0.84** 
Y = —1.268 + 0.293Xj 
r =0.96** 
Y=2.358+0.184Xj 
r =0.85** 
Y=0.138X,-0.088X.,-0.203X3  
r =0.52* 
Y=0.030X1  
r =0.41* 

* Significant at 0.05 levels, ** Significant at 0.01 level. 

Appendix Table 4 
Relationships of body components in three species of Great Basin rodents. Linear 
regression equations and correlation coefficients (r) for water (Y\y), lean dry {YLD) 

and fat (YF) compared to field weight (Xj). 

Body 
component Species Male Female Combined 

sample 

YW 

YLD 

YF 

O. leucogaster 

R. megalotis 

D. ordii 

O. leucogaster 

R. megalotis 

D. ordii 

O. leucogaster 

R. megalotis 

D. ordii 

Y = 0.665X, 
r =0.85** 
Y = 1.189 + 0.553X, 
r =0.89** 

Y=0.244X, 
r =0.40* 
Y=0.457 + 0.214X] 
r =0.89** 

Y = -5.49+0.879X1  
r =0.95** 
Y = 0.670X, 
r =0.96** 

Y=2.44+0.143X, 
r =084** 
Y=0.264Xj 
r =0.92** 

Y = 0.790-
r =0.18 

Y = 0.050X, 
r =0.88** 
Y =—0.512 + 0.088 X, Y=0.04lX,  
r =0.61** r =0.52* 

0.011X, 

Y=0.697X! 
r =0.98** 

Y = 0.266X, 
r =0.96** 

Y=0.02lXj 
r =0.42* 

* Significant at 0.05 level, ** Significant at 0.01 level. 
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