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Growth rate and behavior of Norway rats 
reared on conspecific flesh 
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In an effort to establish the adaptive significance of their aversion to feed on dead adult 
conspecifics, Norway rats were reared from birth on commercial lab chow or on dead adult 
conspecifics (n = 12 males and 18 females per group). At 12 weeks of age, those reared on lab 
chow weighed reliably more (p < .01) than those reared on conspecific carcasses. The difference 
in weight between the two groups (5.4%) was equivalent to 1 week's growth in rats 10-12 weeks 
old. Those reared on lab chow also drank reliably more water (p < .001). Females reared on 
conspecific carcasses produced reliably fewer pups per litter (p < .002); otherwise, their maternal 
behavior was normal. These findings cast doubt on two hypotheses: (1) Hungry rats commonly 
reject conspecific flesh as food beCause it is nutritionally inadequate, and (2) feeding on dead 
conspecifics potentiates preying on live ones. 

Many mammalian flesh eaters living in their natural 
environment are said to treat the intact carcass of a 
dead adult conspecific as suboptimal food, sometimes 
rejecting it entirely, especially if the conspecific has 
been dead only a short time (Bo~kov, 1968; Dawkins, 
1976, pp. 89-90; Lorenz, 1966, p. 120; Polis, in press). 
We view this phenomenon as a special type of food 
aversion, here defined as the tendency by a large majority 
of hungry animals to remain hungry rather than feed on 
a dead conspecific, coupled with the tendency by a 
large majority to feed on comparable nonconspecific 
flesh rather than remain hungry. (For a similar defmi­
tion of the term "food aversion," see Rozin, 1976.) The 
aversion may also manifest itself in reliably longer 
latencies to begin feeding on a dead con specific than on 
a nonconspecific and in reliably smaller amounts con­
sumed from the former than from the latter carcass. 
Such a food aversion has been demonstrated under 
laboratory conditions in domestic dogs, albeit with 
varying degrees of precision (Girden, 1932; Maslow, 
1932; Schiff, 1860; Sherrington, 1947, pp.262-263). 

Norway rats clearly exhibit an aversion to feed on 
dead adult conspecifics. For example, a majority (12 of 
16) of hungry Norway rats remained hungry rather than 
feed within 30 min on the intact carcass of a freshly 
sacrificed adult conspecific, whereas a majority (8 of 11) 
fed within 30 min on a freshly sacrificed roof rat (Rattus 
rattus) , a congeneric species quite comparable to the 
Norway rat in size and other external characteristics 
(Carr, Landauer, Wiese, Marasco, & Thor, 1979). A 
majority (28 of 32) of Norway rats also fed within 
30 min on a dead house mouse (Mus musculus) (Carr, 
Schwartz, Chism, & Thomas, 1981). Likewise, a majority 
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(14 of 19) of hungry house mice rejected a dead adult 
conspecific and fed instead on a dead rat (Carr et al., 
1981). Taken together, these findings suggest that 
neither rat nor mouse flesh is inherently distasteful in 
the sense that quinine is distasteful to most species. 
Rather, the feeding behavior of each species is species 
dependent; that is, members of each species tend to 
reject their own dead as food. 

Considerable evidence supports the view that the 
aversion by Norway rats to feed on dead adult con­
specifics is mediated, at least in part, by the same 
chemical signal(s) that also mediate(s) species recogni­
tion (Carr, Hirsch, Camp ell one , & Marasco, 1979; 
Carr, Dissinger, & Scannapieco, Note 1). Contrary to a 
popular view, adult male rats even exhibit an aversion to 
feed on dead conspecific young (aged 6-9 days), pro­
vided that the subjects had cohabited with other con­
specific young until shortly before testing (Carr, Bell, 
Messori, & Erlichman, Note 2). 

Among many invertebrates and fishes, feeding on 
dead conspecifics and even preying on live ones are so 
common as to be viewed by some (e.g., Fox, 1975; 
Polis, in press; Wilson, 1971) as normal food-getting 
behavior. Yet, among mammals, the tendency to reject 
dead adult conspecifics as food is generally considered 
to be the norm, and the acceptance of such flesh is 
viewed as abnormal behavior, requiring some special 
explanation (e.g., Green, 1925; Lorenz, 1970b, p.94; 
Young, 1936, p. 108). But we agree with Dawkins 
(1976, p.89) and Harris (1979), who argue that the 
fundamental issue is not why a few mammals accept 
conspecific flesh, but, rather, why the great majority 
reject it. 
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In a world in which animal protein is sometimes 
scarce, what advantage is to be gained by remaining 
hungry rather than feeding on a dead conspecific? Why 
permit the protein to pass on to other species in the 
food chain? Indeed, some suggest that conspecific 
flesh should be ideal food for a flesh eater, because it 
consists of the same materials of which the feeder is 
composed, and in the same proportions (Adolph, 1967; 
Errington, 1967, p. 58; Harris, 1979; Lorenz, 1970a). 

But there may be some subtle, deleterious effect of 
feeding on conspecific flesh, heretofore undetected 
because so little research has been done on the topic. 
If so, such an effect is most likely to manifest itself in 
animals whose diet consisted chiefly of conspecific 
flesh during the period of rapid growth from birth to 
early adulthood. To test this interesting possibility, we 
measured the growth rates of two groups of rats, one 
reared on commercial lab chow and the other on the 
carcasses of adult conspecifics. We also observed the 
maternal behavior of females subjected to one of the 
two diets in order to determine if feeding on dead 
conspecifics potentiates feeding on live neonates, as was 
suggested by Lorenz (1970a). 

METHOD 

Subjects and Apparatus 
The subjects were 60 Norway rats (Long-Evans), born in 

our laboratory of stock acquired from Perfection Breeders 
(Douglassville, Pennsylvania). From birth until weaning at 
4 weeks of age, the rats lived with their dams in hardware cloth 
cages (25 x 38 x 71 cm) lined with wood-chip bedding. There­
after, they lived in like-sex groups of four to five in the same 
type of cage. At birth, the litters were assigned randomly to one 
of two treatment groups (12 males and 18 females per group), 
differing only with respect to the type of feed available. One 
group had constant access to water and lab chow pellets (Charles 
River). The other group had constant access to water and the 
carcass of an adult conspecific, sacrificed by cervical dislocation. 
New carcasses were supplied before the old ones were consumed 
completely, usually every day or every other day. Throughout 
the experiment, the rats lived in a temperature controlled 
room (21°C-22°C) on a 12: 12 h light/dark cycle. 

Procedure 
In order to compare their growth rates, we weighed each rat 

in the two treatment groups weekly from the 4th through the 
12th weeks of life. Thereafter, 10 females and 7 males were 
selected randomly from each group and were retained on their 
diet in order to determine its effect on maternal behavior and 
water intake. At 4 months of age, the 10 females in each group 
were paired with sexually vigorous males. On the day of par­
turition, their pups were counted and then the litters were 
reduced (as necessary) to eight pups and equated for sex as 
closely as possible. The litters were examined daily until weaning 
at 4 weeks of age. At 4 months of age, the seven males in each 
group were housed individually and their daily water intake was 
measured for 4 consecutive days. 

RESULTS AND DISCUSSION 

Growth 
Table 1 shows the increase in mean body weight 

during the 4th through 12th weeks of life for the rats 
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Table 1 
Mean Weight (in Grams) of Rats Reared 

on Lab Chow or Rat Carcasses 

Reared on Lab Chow Reared on Carcasses 

Age Males Females Males Females 
(in Weeks) (N = 12) (N = 18) (N = 12) (N = 18) 

4 47.6 45.3 48.2 47.2 
6 106.1 102.6 103.4 94.1 
8 182.8 152.0 167.7 137.5 

10 242.0 188.8 200.4 172.0 
12 267.5 212.3 252.9 201.8 

raised on lab chow vs. conspecific carcasses. A 2 by 2 by 
9 ANOV A (diet by sex by age) with repeated measures 
on the third factor revealed Significant main effects on 
body weight attributable to diet [F(1 ,56) = 10.23, 
p < .003], to sex [F(1,56) = 37.22, p < .001], and to 
age [F(8,448) = 1,862.09, p < .001]. The analysis also 
revealed significant interactions between sex and age 
[F(8,448) = 44.13, P < .001] and between diet and age 
[F(8,448) = 15.03, P < .001], the latter indicating a 
cumulative deleterious effect on body weight due to 
feeding on conspecific flesh. Finally, a significant 
triple interaction [F(8,448) = 2.81, p < .003] indicates 
that the cumulative deleterious effect inhibits growth 
more in males than in females. Slonaker and Card (1923) 
reported a similar sex-linked difference in rats subjected 
to dietary restriction. 

At 12 weeks of age, the mean body weight of the rats 
raised on lab chow was 5.4% greater than that of the 
rats raised on conspecific flesh (234.4 vs. 222.2 g). But 
during the last 2 weeks of the experiment, the rats 
raised on lab chow increased their body weights by 
5.8% per week. Therefore, the cumulative deleterious 
effect stemming from 9 weeks of feeding exclusively 
on conspecific flesh is approximately equal to 1 week's 
growth in rats that are 10-12 weeks old. Viewed in this 
light, the deleterious effect of constant feeding on 
conspecific flesh seems moderate, and the effect of an 
occasional meal consisting of such flesh is likely to be 
beneficial, relative to going without a meal entirely. 

Maternal Behavior 
All of the females paired with males produced litters, 

but the 10 females raised on lab chow delivered reliably 
more pups (N = 126, range = 9-15) than did the 10 
females raised on conspecific carcasses (N = 83, range = 
3-12) [Mann-Whitney U test, U(10,10) = 6.5, p < .002]. 
One female raised on lab chow killed her entire litter 
when the pups were 17 days old. All other females 
exhibited normal maternal behavior (e.g., nest building 
and retrieval of young) and maintained their litters 
until weaning. Therefore, although females raised exclu­
sively on conspecific carcasses tend to produce fewer 
pups per litter, such a diet does not seem to potentiate 
killing and consuming defenseless young, as was sug­
gested by Lorenz (1970a). Indeed, Slonaker and Card 
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(1923) found that female rats maintained on a meat­
free diet were more likely to consume their young than 
were females maintained on the same diet, but aug­
mented with meat. 

Water Intake 
Due, no doubt, to the difference in the water content 

of the two diets, the rats raised on lab chow drank 
reliably more water per day (mean = 46.3 ml, SE = 1.8) 
during the 4 days of testing than did the rats raised 
on conspecific carcasses (mean = 17.8 ml, SE = 1.6) 
[t(12) = 11.72, p < .001]. 

We conclude that Norway rats raised on conspecific 
carcasses develop rather normally and exhibit no obvious 
structural or behavioral deficiencies. Therefore, there 
is little reason to believe that rats living in their natural 
environment commonly reject conspecific flesh as food 
(Calhoun, 1962, pp. 238-239; Steiniger, 1950) because 
it is nutritionally inadequate. Moreover, the relatively 
normal maternal behavior exhibited by the females 
raised on conspecific carcasses provides no support for 
the suggestion made by Lorenz (1970a) that feeding on 
dead conspecifics may potentiate preying on live ones. 
Carr, Choi, Sterling, Arnholt, and DeMarco (Note 3) 
also observed that feeding on dead conspecifics did not 
induce male rats to prey on live conspecifics aged 
17-22 days. 

Polis (in press) suggested that the aversion to feed 
on dead conspecifics may serve to minimize exposure 
to parasites and pathogens, and he cites 12 instances in 
which feeding on conspecifics forms a vector for the 
transmission of an infectious disease. The present 
fmdings do not rule out this possible explanation of the 
tendency by rats and other flesh-eating animals to reject 
dead adult conspecifics as food. 
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