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predators due to the call characteristics (Ba lph and Balph 1966) and 

the hearing ability of red foxes (Isley and Gysel 1975). Sherman (1977) 

also found no significant risk involved for the caller. 

Hamil ton (1963) theorized that if the risk is slight or 

average neighbor is closely related, alarm cal l behavior will become 

prevalent in a population. Since studies have revealed no significant 

risk involved for the animal giving the call (Barash 1975, Dunford 1977, 

Sherman 1977, this study) then calling should evolve through kin 

selection as it would increase the caller 's inclusive fitness. In 

situations in which callers have been vulnerable to predation, alarm 

calls have evolved that are difficult for a predator to loca te (r1arler 

1955, 1957). 

The only cost known to exist for the caller is the actual 

energetic cost of giving the ca ll. Thi s cost is sl ight in comparison 

with the possible benefits that the caller may gain in terms of 

increas ing i ts fitness by warning relatives of danger . 

There are some quest ions that remain to be answered. How does an 

animal know when its kin are nearby? Is familiarity with neighbors 

a more important determinant of whether or not an individual will call 

than genetic relatedness? Is benefit to kin an artifact of an act 

which wou ld occur whether or not kin are present? If kin selection 

is operating on the evolution of al arm call behavior in squirrel s, why 

do not males, who are successful breeders, call? Further research with 

populations of known relatedness is needed to answer these questions. 



Avian versus Ground Predation 

This study dealt onl y with ground predation. An imal s are likely 

to res po nd differently to an avian pr ed~rnr 
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Ti,e Uinta ground squirrel "chirp" and "churr" calls given in 

respo nse to predators al so occur in i ntt·aspecific agon isti c encounters 

(Balph and Balph 1966). The genera lized response of Uinta ground 

squ irrels to either call is alertness (Fi g. 6) . Squ irrel s hearing a 

ca ll or ient toward the caller, thus obtaining further information on 

the elicitor of the call. Some researchers suggest that characteristics 

of squirrel calls may indicate what elicited the calls (Leger and 

Owin gs 1978). Once the elicitor of the call is perceived, then a 

squirrel may react. If another squ irrel elicited the call, those 

hearing the cal l may continue with their previous activities. 

If a predator elicited the cal l, then squirrel responses vary with 

the potential threat that the predator poses (Tabl e 4) . "Chirp" calls 

are er.1itted in the presence of an aeria l predator. Raptors are 

capable of ra pid attack, and alarm calls generally occur when the 

rap tor is a considerab le distance away from the caller (45 - 50 m). 

"Churr" calls are given in the presence of a ground predator which is 

usually not a threat unless it is relatively near the colony (Ba l ph 

and Balph 1966). 

Before the predator has been located by squirrels hearing an alarm 

call, these squirrels tend to remain motionless or move to nearby 

cover . If the predator has been perceived at a considerable distance 

f rom the squirrels, the squirrel s will probably move to a secure 

location . However, if the predator is very near, prey probably freeze 



"Churr" or "ch irp" call is 
given by a squirrel 

l 
Other squirrels hear 

the ca ll and become aler t 
and orient toward the ca 11 er 

A . 1 ~. -----ld ::,1 •• squ1rre sees an A squ1rr e oes not see an agon1st1c 
agonistic encounter encounter between two other squi r r els 
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J j ~ 
The squ1 rrel The preaator The predator 

remains i s close to is not near 
motionless the squirrel the squ irrel 

l 1. 
The squirrel The squ1rrel 

remains moves to a 
mot i onles s secure site 

Fi gure 6. Reactio ns of Uinta ground squirre l s to an alarm cal l. 



Tab l e 4. Responses of Uinta ground squirrels to av i an and ground predators. 

Re l ative Distance Uinta Ground Squirrel Responses Uinta Ground Squirrel Responses 
from the Squ irrel to a Large Aerial Predator to a Ground Predator 
to the Predator I 

Near "Chirp" call is given by one to two Anima l s perceiv i ng the predator 
squirrels who perceive the predator freeze , "churr" given usually only 
and are close to cover , the ca l l i s if squirrel is perceived and 
repeated unti l the raptor l eaves, pursued by the predator, squirrels 
those hear i ng the call may bec ome hearing the call that had not 
alert and some may move to cover if perceived the predator become alert 
they are close to cover and may move to cover 

Far No audibl e respo nse , some ani mals Usua l ly one squirrel gives the 
(moving towa rd perceiving the predator become "churr" ca l l, other squirrels may 
squ i rre l s) al ert become a 1 ert and move to safety 

Far No ca ll is given, squirrel s may No call is given, squ i rrels may 
(not mov i ng become alert br iefly become alert briefly 
toward squ i rrel s) 

N 
U1 
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unless they are very close to cover . The predator response system of 

squ irrels may be refined so that squirrels respond slightly differently 

depending upon the species of predator and its method of hunting as 

suggested by Turner (1973) . 

Calling Inhibition 

In some spec ies that give alarm calls in the presence of a 

predator, usually only one or a few individuals in the population ca ll 

(Ba lph and Ba lph 1966, Sherman 1977, this study) . It seems that 

there may be an inhibitory mechanism operating on animals that hear 

an alarm call which keeps them from giv ing a second call. 

Once animals are aware of the presence of danger, there is no 

need for another animal to repeat the message and reveal its location 

to the predator. It would not be adaptive for an an imal to call unless 

it is in a relatively safe location and/or it is already being 

pursued by the predator. In this study, calls seemed to occur only 

when the caller risked litt le and could gain by ~1arning others of 

danger. 
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