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GENERAL NOTES GENERAL NOTES 

the peak fruiting season in April and June. Two of the peak periods of pregnancy also 
correlate with times of high rainfall, but in October and November, months of heaviest 
rainfall, the pregnancy rate was low. Negus and Aelita (1966) showed in Microtus montanus 
that dietry supplements of plant origin elicit improved reproductive performance, especially 
postpartum matings, and suggested that hormone-like substances in plants may influence 
reproduction on natural populations. A similar phenomenon may occur in natural populations 
of C. brachyotis where the seasonally high intake of specific plant material (fruit) contributes 
to postpartum mating and two or more pregnancies per year. 

I am indebted to Drs. E. Balasingam of School of Biological Sciences, University of 
Malaya, Kuala Lumpur, and to Illar Muul of the United States Army Medical Research 
Unit, Institute for Medical Research, Kuala Lumpur, for their valuable advice. I am also 
grateful to P. Ramachandran, A. Mottan, and Sharrif bin Mansor for their help in obtaining 
the bats. I thank Dato (Dr) Abu Bakar bin Ibrahim, Director, Institute for Medical Re- 
search, Kuala Lumpur, for permission to publish these data. 

This work was supported in part by the University of California International Center 
for Medical Research and Training (Hooper Foundation, San Francisco School of Medicine) 
with research grant TW 00144 from the office of International Research, National Institutes 
of Health, U.S. Public Health Service. 
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INTERMENT BEHAVIOR IN THE YELLOW-BELLIED MARMOT 
(MARMOTA FLAVIVENTRIS) 

This paper describes a behavioral pattern in which one member of a species attempts to 
inter another member of the same species while that individual still is alive. 

Interment behavior was observed in one of six colonies of yellow-bellied marmots 
(Marmota flaviventris) now under study in the vicinity of the Rocky Mountain Biological 
Laboratory, Gothic, Colorado, and in a colony in Yellowstone National Park. Incidents of 
interment behavior were observed in 4 different years and involved at least 12 different 
adults. Marmot behavior relevant to this paper has been discussed in detail elsewhere 
(Armitage, Anim. Behav., 10:319-331, 1962, and 13:59-68, 1965). 
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The following incidents in a colony in Colorado illustrate the nature of this behavior 
and the context in which it occurs. The colony is situated in a large meadow (about 
200 meters long and 100 meters deep at its broadest point). The main burrow system is 
located in a rock pile at the northern edge of the meadow. At the southern edge of the 
meadow on an aspen-covered soil and rock mound is a second burrow system ordinarily 
used only by yearlings. A dominant male (no. 677) and a dominant female (no. 646) oc- 
cupied the main burrow system in 1965. A second adult female (no. 424) used the 
south burrow. Both females had young. Each female usually foraged near her own 
burrow, but on several occasions female 646 moved south and chased female 424 into 
the southern burrow. 

On 20 July 1966 at 0859 hours (Mountain Standard Time), female 646 moved across 
the meadow and chased female 424 and her young into the southern burrow. For 10 
minutes female 646 scratched at the soil around the burrow entrance, carried rocks over 
to the burrow entrance, and dropped them into the burrow. Female 646 carried the rocks 
with her incisors. An examination of the burrow 10 minutes after female 646 departed 
revealed that the entrance of the burrow of female 424 was completely blocked with rocks 
and soil. We reopened the entrance. Six days later, two adult males and four yearlings 
were introduced into the colony at the northern burrow system. One adult male emigrated, 
and the other (no. 434) was observed only when male 677 was inactive. On 4 August, 
male 434, with tail flagging, approached male 677. After a brief confrontation, during which 
both males remained motionless, male 434 ran toward his burrow and disappeared. Male 
677 pursued, halted at the entrance, moved off a short distance, picked up several small 
stones with his incisors, and carried them to the burrow entrance. Subsequent examination 
revealed that the entrance into which male 434 fled was filled, but that two other 
entrances within a distance of one meter on either side of the filled burrow and opening 
into the same burrow system were untouched. 

Several instances of this behavior observed in Yellowstone National Park did not result 
in complete blockage of the burrow entrance and are described briefly. In three instances 
a dominant adult kicked sticks or stones into the burrow entrance or tried to push sticks into 
the burrow with the incisors. The dominant animal always was excited and usually displayed 
tail flagging. In two instances the dominant animal ran back and forth excitedly in front 
of the burrow entrance and rubbed head and shoulder against a rock above burrow 
entrance. 

The eight observations had several common features. The activity was associated with 
an agonistic interaction between a dominant and a subordinate animal, with the subordinate 
animal escaping into a burrow. Rarely did the dominant marmot follow the subordinate 
into the burrow on other occasions, subordinate animals were seen to crouch in the burrow 
and to bare their incisors at the dominant animal who, although excited, did not attack. 
In all instances of interment behavior, the dominant animal subsequently directed its activi- 
ties at the burrow and its surroundings. The intensity of the response varied from head 
rubbing along the boulder over the entrance of the burrow to filling in the burrow with 
soil and rocks. 

Interment behavior is reminiscent of "redirection activity" (Marler and Hamilton, Mecha- 
nisms of Animal Behavior, p. 184, 1966) but differs in one important respect. The behavior 
did not occur in an attack-withdrawal conflict situation, but clearly occurred only in a 
dominant attacking animal. Interment behavior apparently is a special form of agonistic be- 
havior by which the aggressive elements of the behavior are transferred to the burrow when 
the dominant animal is in a high state of excitement and is unable to reach the subordinate 
animal. 

This research was supported by NSF grants G-16354 and GB1980.-KENNETH B. ARMI- 
TAGE AND JERRY F. DOWNHOWER, Department of Zoology, The University of Kansas, Law- 

rence, 66044, (present address of Downhower: Division of Biological Science, Cornell 
University, Ithaca, New York 14850). Accepted 2 September 1969. 
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