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GENERAL NOTES GENERAL NOTES 

Present evidence does not strongly support the hypothesis that pseudo-urinations by coyotes are separate 
behavioral displays that were derived secondarily from normal urinations for their long distance visual 
effectiveness. 

This study was supported by a Killam Foundation postdoctoral fellowship and research grants from 
Dalhousie and Mount Saint Vincent Universities. Additional support was provided by J. C. Fentress through 
NSERC grant A9787. J. Ryon assisted throughout the study and, with N. Bennett and L. White, helped 
with the observations. M. Bekoff and L. D. Mech reviewed the manuscript and provided helpful suggestions. 
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MARMOTS AND COYOTES: BEHAVIOR OF PREY AND PREDATOR 

Where the two species overlap, the yellow-bellied marmot (Marmota flaviventris) composed about 4.0% 

of the diet of the coyote (Canis latrans) (Craighead, 1951). Although coyotes use the mouse-jump on smaller 

prey (Ewer, 1973:160), little is known about their predatory habits on larger prey (Bekoff, 1977). There are 

no reported accounts of marmot reaction to coyote predation. Herein, I report two instances of coyote 

predation on yearling yellow-bellied marmots. These are the only observations by my coworkers or me of 

predation on yellow-bellied marmots in more than 5,000 h of field observations conducted during 20 years. 
The first instance occurred at Marmot Meadow (locality 4, Armitage, 1974) on 6 July 1977. The main 

burrow area located in a rocky outcrop was occupied by 6-year-old female 1065 and her four yearling 

daughters. By 1700 h (MDT), all five animals had emerged from their burrows and were sitting on the rocks 

prior to afternoon foraging. By 1745 h, females 911 and 918 were feeding west of the rocky outcrop (A on 

Fig. 1) in a grass-forb meadow (primarily Bromus richardsonii and Potentilla gracilis) interspersed with 

shrubby cinquefoil (Pentaphylloides floribunda), which locally forms dense clumps. At 1747 h, female 918 

ran to a rock, sat up, and looked north. One minute later, female 909 left the rocky outcrop and moved 

across the open meadow toward area A. Suddenly a coyote dashed out of a clump of shrubby cinquefoil toward 

female 909. A burst of alarm calls came from at least three marmots; female 909 turned back toward the 

rocky outcrop but was caught easily by the rapidly moving coyote, whose angle of approach cut off retreat. 

Females 1065 and 957 remained up on the rocks, female 918 entered a burrow in area A, female 911 ran 

to a rock, stood up, looked, and then returned to the main burrow area; no marmot moved toward the 
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FIG. 1.-Perspective block diagram (Sampson, 1975) of space use by five yellow-bellied marmots at 
Marmot Meadow. Upper-5 days prior to predation; middle-first 5 days following predation; lower- 
second 5 days following predation. Amount of use is indicated by the height of the peak. A = feeding area. 
Each side of each grid block is 3 m long. The location of each animal was determined every 10 min during 
a total of 29 h of observation. 

coyote. The coyote, carrying female 909 by the middle of the back, moved off to the north while female 
1065 continued chirping. The coyote paused twice and looked back before disappearing into the trees. 
Female 1065 ran out into the meadow toward the site of the predation and then returned to the rocks, she 
continued chirping for 44 minutes. During this time she frequently looked in the direction in which the 
coyote had gone. Females 957 and 911 remained on the rocks. Twenty-five minutes after the coyote 
departed, female 918 returned to the main burrow area from area A. During the last 15 min of female 
1065's chirping, the three yearlings did some feeding near the rocks, but primarily remained among the 
rocks and appeared to be "nervous." One hour after the incident, all marmots were feeding. None went 
into the meadow west of the rocky outcrop where the coyote had been. They all seemed more cautious, 
proceeding more slowly, and looking around more often. 

Behavior seemed normal on the following days, except for a marked shift in foraging areas. For the next 
5 days, marmots avoided foraging in area A where the predation had occurred (Fig. 1). On the sixth day, 
the marmots returned to area A and the general pattern of space use was similar to that of the period before 
predation. 

The second instance occurred at North Picnic (locality 7, Armitage, 1974) on 6 July 1980. The central 
part of the locality was occupied by 3-year-old female 88, her three yearling daughters and yearling son, 
and adult male 411. They were using two burrow systems. Male 411 and female yearlings 497 and 381 
lived at Burrow 1; female 88, yearling female 490, and yearling male 383 lived at Burrow 2, which was 
upslope and to the right (when facing the slope) 40 m distant. Burrow 2 was located on a steep slope that 
was heavily vegetated with several tall forbs (e.g., Delphinium barbeyi, Epilobium angustifolium) and 
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shrubs (primarily gooseberry, Ribes inerme). Marmots had made a path from the burrow beneath a goose- 
berry shrub to a small rocky outcrop, which was used as a perch, about 12 m upslope. A band of willows 
extended about 100 m across the slope to the left of the rocky perch. A well-used trail ran along the upper 
edge of the willows. Marmots always moved slowly and cautiously from the burrow to the perch and spent 
several minutes looking upward before moving off into the high vegetation to feed. 

At 0827 h (MDT), several marmots chirped. Both yearling female 381 and male 411 appeared at a rocky 
outcrop below Burrow 1 where they sat alertly and watched downslope. Female 381 continued chirping as 
a coyote passed in full view from right to left about 70 m downslope and disappeared in the trees to the 
south. By 1005 h, only two animals were active: female 597 at Burrow 1 and female 490 on the slope 
between the perch and Burrow 2. At 1015 h, a coyote, with part of its back, head, and ears visible above 
the vegetation, appeared at the rocky perch. The coyote sank from sight behind the shrubs. At the same 
time, I could detect a marmot moving about downslope near the burrow entrance. Eleven minutes later, 
the coyote bounded down the slope, leaping from left to right, and pounced on female 490, which had 
wandered about 9 m downslope from the burrow. Three minutes later, the coyote headed south carrying 
the marmot by the middle of the back. No alarm call was heard. Female 497 stood and looked in the 
direction of the band of willows as the coyote presumably moved along the trail. There were no alternate 
burrows near Burrow 2; the coyote's charge cut off retreat. The coyote easily crashed through the dense 
vegetation which seemed to impede the marmot's movements. Subsequent space-use by the surviving mar- 
mots was not modified. 

These two predations shared several features. Each occurred at a burrow site near tall vegetation, which 
provided concealment for the coyote. Generally, home burrows of marmots are located distant from high 
vegetation and marmots rarely frequent it (Travis and Armitage, 1972). The avoidance of high vegetation 
apparently is an anti-predator strategy. However, high vegetation also provides concealment for the marmot 
and its burrow; there may be some trade-off between concealment for the prey and the predator. 

In each instance the coyote seized the yearling marmot in the middle of the back. I did not observe the 
coyote shake the marmot; the manner in which the marmot dangled from the coyote's jaws suggested that 
its back had been broken. 

Each predation occurred during a period of transition between surface activity and burrow occupancy. 
At Marmot Meadow, the coyote was not seen until it charged; presumably, it achieved its close approach 
before the marmots emerged. At North Picnic, most marmots had immerged and the coyote was undetected. 
Frequently, I have seen marmots, which were fully active, detect coyotes that were 100 m or more distant. 
Successful predation during the transition period suggests that the cautious behavior of marmots as they 
emerge from their burrows, and the time they spend on rocks looking around before moving out to feeding 
areas, are also part of an anti-predator strategy. Predation by coyotes is more likely to be successful on 
marmots when they are active alone, as seen at North Picnic. Marmot activity is concentrated in morning 
and afternoon bouts (Armitage, 1962). This synchronization of activity, which increases the number of pairs 
of eyes available to detect prey, is probably selected for in the development of an anti-predator strategy 
(Bertram, 1978:67). 

In both instances, at least one marmot apparently saw the coyote without giving an alarm cry. Frequently, 
a marmot, when alerted, runs to a perch or to a burrow and looks in the direction of the disturbance without 
calling. What determines whether a marmot will emit the alarm-call is unknown. Research conducted at 
the Rocky Mountain Biological Laboratory and supported by National Science Foundation Grant DEB 78- 
07327. 

LITERATURE CITED 

ARMITAGE, K. B. 1962. Social behaviour of a colony CRAIGHEAD, F. C., JR. 1951. A biological and eco- 
of the yellow-bellied marmot (Marmota flaviven- nomic evaluation of coyote predation. New York 
tris). Anim. Behav., 10:319-331. Zool. Soc., 23 pp. 

1974. Male behaviour and territoriality in EWER, R. F. 1973. The carnivores. Cornell Univ. 
the yellow-bellied marmot. J. Zool., London, Press, Ithaca, New York, 494 pp. 
172:233-265. SAMPSON, R. J. 1975. Surface II graphics system. 

BEKOFF, M. 1977. Canis latrans. Mamm. Species, Kansas Geol. Survey, Lawrence, 240 pp. 
79:1-9. TRAVIS, S., AND K. B. ARMITAGE. 1972. Some quan- 

BERTRAM, B. C. 1978. Living in groups: predators titative aspects of the behavior of marmots. Trans. 
and prey. Pp. 64-96, in Behavioural ecology: an Kansas Acad. Sci., 75:308-321. 
evolutionary approach (J. R. Krebs and N. B. Da- 
vies, eds.). Blackwell Sci. Publ., London, 494 pp. 
KENNETH B. ARMITAGE, Division of Biological Sciences, University of Kansas, Lawrence, KS 66045. 

Submitted 12 June 1981. Accepted 19 October 1981. 

August 1982 505 


	Article Contents
	p. 503
	p. 504
	p. 505

	Issue Table of Contents
	Journal of Mammalogy, Vol. 63, No. 3 (Aug., 1982), pp. 361-546+1C-32C
	Front Matter
	Foraging Behavior of Heteromyid Rodents: Field Evidence of Resource Partitioning [pp.  361 - 367]
	Biochemical Systematics of North American Moles (Insectivora: Talpidae) [pp.  368 - 374]
	Systematics of Spiny Pocket Mice (Genus Heteromys) of the desmarestianus Species Group from México and Northern Central America [pp.  375 - 386]
	Pleistocene Vicariance, Montane Islands, and the Evolutionary Divergence of Some Chipmunks (Genus Eutamias) [pp.  387 - 398]
	Ecological Inferences from Mandibular Morphology of Peromyscus maniculatus [pp.  399 - 408]
	Sexual Behavior of the Gray Short-Tailed Opossum (Monodelphis domestica) [pp.  409 - 414]
	Population Status of the Hawaiian Monk Seal (Monachus schauinslandi), 1978 [pp.  415 - 421]
	Active-Season Dynamics of a Population of Zapus hudsonius in Michigan [pp.  422 - 430]
	Annual Variation of Spring Emergence and Breeding in Columbian Ground Squirrels (Spermophilus columbianus) [pp.  431 - 439]
	Microhabitat Use by Small Mammals in Farmstead Shelterbelts [pp.  440 - 445]
	Vocalizations of Nestling Gray Squirrels [pp.  446 - 452]
	Activity Patterns of Evolving Mole Rats [pp.  453 - 463]
	Night Roosting Behavior of the Little Brown Bat, Myotis lucifugus [pp.  464 - 474]
	Energetic Cost of Lactation in Microtus pinetorum [pp.  475 - 481]
	General Notes
	Digestion and Assimilation of Bovine Blood by a Vampire Bat (Desmodus rotundus) [pp.  482 - 484]
	Nonsynchronous Molting in Three Genera of Tropical Rodents from the Brazilian Caatinga (Thrichomys, Galea, and Kerodon) [pp.  484 - 488]
	Paleocene "Meniscotherium semicingulatum" and the First Appearance of Meniscotheriidae (Condylarthra) in North America [pp.  488 - 491]
	A Method for Continuously Monitoring Sperm Production by Deer Mice (Peromyscus maniculatus) [pp.  491 - 495]
	Nesting Patterns of Adult Voles, Microtus montanus, in Field Populations [pp.  495 - 498]
	Pregnancy Failure in the Red-Backed Vole, Clethrionomys gapperi [pp.  499 - 500]
	Pseudo-Urination by Coyotes [pp.  501 - 503]
	Marmots and Coyotes: Behavior of Prey and Predator [pp.  503 - 505]
	Winter Movements of Mammals across a Large Northern River [pp.  506 - 510]
	Urine Concentration by an Undisturbed, Naturally Arousing Hibernator (Spermophilus lateralis): Water Balance Implications [pp.  510 - 512]
	Lack of Polymorphism in Liver and Muscle Enzymes from Sika Deer (Cervus nippon) [pp.  512 - 514]
	Species-Limits in the Philippine Murid, Chrotomys [pp.  514 - 521]
	Pelagic Sightings of Risso's Dolphin, Grampus griseus, in the Gulf of Mexico and Atlantic Ocean Adjacent to Florida [pp.  522 - 523]
	Functional Adaptation of Eruption Sequence of Pinniped Postcanine Teeth [pp.  523 - 525]
	Dental Anomalies in Nyasa Wildebeest [pp.  526 - 527]
	Dental Ontogeny in the Old World Leaf-Nosed Bats (Rhinolophidae, Hipposiderinae) [pp.  527 - 529]
	New Records of Bats from Southeastern Brazil [p.  529]
	Observations on the Long-Legged Bat, Macrophyllum macrophyllum, in Guatemala [pp.  530 - 532]
	Relationships of the Burrows of Baja California Kangaroo Rats to Ecogeographic and Morphologic Variation [pp.  532 - 536]
	Structure of Surface Mounds of Zygogeomys (Rodentia: Geomyidae) [pp.  536 - 538]

	Reviews
	untitled [pp.  539 - 540]
	untitled [pp.  540 - 542]

	Comments and News [pp.  543 - 546]
	Supplement: Recent Literature of Mammalogy [pp.  1C - 30C]
	Back Matter



