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& v o < O

Zefore the possible evolutlionary routes of alarm calling can be
discovered it is riecessary to determine the exact function of the
calls, Identifying the function of alarm calls.is difficult because
predation is rarely seen in the f{ield, and it is also difficult, with

M6st speciss, to identify individuals and their relaiedness.

During a three-year field study, Sherman (1977) in wvestigated the

funcilon of the alarm call of the Belding's ground squirresl (Sperimophilais

beldingi) that was given when a terrestrial predator approached, e
ground squirrel populaticn he studied contained individually maxrked
animals cf known age and familial relationships. This paper ic a

review of Sherman's work as compared to the literature concerning

alarm calls of the prairie dog (Cynomys sp.).

FCESIBLE FUNCTICHNS OF ALARIG CALLS

Sherman (1977) listed six hypotheses of the pozsible functions of

alarm calls, They are:
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in order to distinguish btotwecn the possible funciions of

calls it is necesszry to understznd the life history and soe¢ial struc-

ture of the animals involved.

Belding's grcund sguirrels - These animals are diurnal r

that inhabitdt alpine and subalpine meadows in the West, The

Reducticn of the likelihood of later attacks by the same pred

tion studied by ohermwn (19?7) is active from riay through Septembe;b

#ith hibernation taking place the remainder of the year. Cons
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ground squirrels intcrzct daily, but unlike prairie dogs they do not

(3

group their burrows into circumscribed aggregetions n

Young synchroncusly.

Belding's ground squirrels give a segmented alarm call in

the

ate

r do they produce

4~ to €-%ilchertz range when a predatory mammal approaches and a single-

noted, high-pitched whistle on the approach of avian predators (Turner

1973, Sherran 1977).

Female Belding's ground squirrels that are successful in rearing

young, are sedentary between years, and the daughtiers mature ard breed

1ear thelr birthplaces (Sherman 1977). 4s a result, the genetic r=lat-

edness among females occupying a small area is high. The young males,

in contrast to their sisters, permancntly emigrate from their btirth-

places. Iales do not return to their natal area to copulate.
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2le Zelding's ground squirrels are highly polygynous
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haorman (1977) reportad that in 1975 the most successiul male ceocouated

FPemales ars eexually recoptive during a 4~to C-hour period,during
which tinme they mate with an average of 2.1 nales (Stizrman 1977). Fe-
malec rear their young alonc’ and exclude nondescendants from the ax
arcund the natal burrow. The males abandon areas where their nates
will rear the younz, and inhabit burrows elsewhere at about .the
tine thelr mate's young arc born., The males will uzuzlly remalin 2t
these new Turrows until after mating the following spring.

Frairie dogs - Prairie dogs are closely related to ground sguirrels,

§
]

"hereft species and four subspecies of prairie

nto two rmain forms. These forms are the black- and the whita-tailed,
The white-iailed forms consist of: whitetail, (C. leucurus;, Utah (C.

rvidens), Gunnison {C. g. gunnisoni), and Zuni (2. g. zuanicnus).
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The black-tailed forms consist of: blacktail (C. 1. ludovicianus), Ari-

zona (C. 1. arizoaensis), and lexican (C. mexicanus). The white-
tailed forms live in mountain parks and open chrubland west of the
Rocky :lountains., The black-tailed forms livec on the plains and grass-
lands of the cantral United States and noxrthern Mexico.

Fone of the alarm calls of any species cf prairie dogs havc teen
studied as extensively as the Sherman (1977) study of the 3elding's
Sround sguirxrels For the mot part, the information that is available

pridfdb dog alerm calls has come from studiec of general behavior.
Lecause of this lackofadctailed study, information from many ciudies

ol several species of prairie dogs #1ll be used to mzke comparisonc

[§]

dogs which are dividac



ihe call for avian predators was said to be more "shrill" thasn the czll
for ground predators. In contrast to this, Smith et al. 1977) and

daring (1970) reported that there is no difference in the alarm calls
cktall prairie dogs for avian and terrestirial predators.

.

A possitle explanation for these differences is that the lattier resezrcicr:s

usced more modern audio recording and sound analysis eguipment than the
earlier researchers, The latter studies used sound spsctrograph ana-

lyses which pickfup differences in frequency, tut not in intensity.

It is rossible that the calls differed only in loudness or intensity
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and not in freguency. This would make the two calls scund different
to the human ear, 1t is also possible that different colonies of the
sane specles have slightly different alarm calls., The literature ccn-

tains no evidence that there are different alarm calls for terrestria

[42]
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versus avian predators for any species of white-tailed rriairie dog
Like Belding's‘ground squirrels, prairie dogs give a segmented

alarm call., Prairie dog 2larm calls are in the rznge of 0.9 to 8 kilo-

hertz, whereas the ground squirrel calls are in the 4~to (-kilcheriz

range (Waring 1970, Sherman 1977, Smith et al. 1977).
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During the spring breeding seascn prairie dogs of all species
in groups. These groups usually consist of one nmale and from two to
four females (Longhurst 1944, Koford 1958, Tileston and Lechleitner

1966). The black-tailed species have strong sociecl ties within the
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group that remain throughout the yenx, anily groups (oY cowsries) of

Lo g
[
m

th for: actively defend a territory)and the nales take the mos
active part. Contrary to the black-tailed cpecies, males cof the white-

separate from the females except during the Lreed-

nl

tailed species 1iv
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ing season (Lvr hurst 1544, Tileston and Lechleitner 19£5). Iurxrow
rstems 2nd feeding a2reas are the only cites which are defended by
white-tailed species.

The ferales of at least two of the white-tailed species {Zuni

and Gunnison) leave their young shortly after they appear above grouni.
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The approxiratc age of the young at that time is six weel:

=,

T . . 3
1944, The females go to a different area then, and either diz another

burrow or clean out an unoccupied burrow, Afier two or three weeks
ithe young alsc disrerse from the natal burrow. The black-tailed sgpecie:
differ preatly from the white-tailed on this. Doih females and males

ford 1958).
White-tailed species of prairie dogs hibernate throughout the
inter like Belding's ground squirrels. The zctuzl time of hibernation
varies with gecographic locations and weather conditions (Tileston
and Lechleitner 1966). The black-tailed species do not hibernatc.
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4, .
elr activity is not¢%?b13 reduced during the V¢ntcr but on relatively

o

warm, calm days they will come above ground to feed (Koford 1952,

Tileston and Lechleitner 1965).

DISCRINMINATING ANCHG THE POSSIBLE FUNCTICHS COF ALARIT CAL

Contrary to Sherman's hypothesis numter oaz, it was fovnd that
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hese specie
those animals nost likely to hear an alarm call from an adult female

are the young of the caller. iHowever, there are sonz discreraincies

0

to this zlso. Tirst of all, males of the Dlack-tailed form ars nezr

much {or neerly so) as females, so why don't ithe asales
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call alerus as frequently as the females? It could possibly be that
the male's main role is to defend the territory from conspeci
and the female's main role is to give warialing ; dansexr from preda=-
tors. luch more data is necded tefore any ztitaterent can ke made con-
this. Another liscrepancy 1s with the fzct that the females
of the white-tailed species leave thie young within a few weeks,
Apparently the young are able to detect predators on their own bty
the time the female leaves them. The young might be deing aided in
predator detection by other adults nearby (thi= would support hypothe-
sis numter four)., Of course, here again, more data is needeld concern-
Gymas) AL

ing this matter before a conclusion could be made.

Shernan (1977) stated that there was a lack of evidence supporting
hypothesis number four (alarm calling functions to help the group)
Wwith Pelding's ground sguirrels. The lack of evidence he referred

is the fact that there were no non-calling groups or populations of

&

ound squirrels near his study site. This lack of non-calling sroups

certainly dooc not mean that alarm calling doss not Fu-nction o warn



ihz sroup a5 &4 wnole, A&s mentiosed above, for spzcies ol white=
tailed prairie dogs there 1s evidence that the alarm calling lunctions
ding the group. If thics were not the case, it seems that the

prairie dogs of these speciss would call less ailer dispecrsal cf the

females and youns. There was 110 néention that white-talled spscies dic

Reduction of the likelihood of later attecks by the same preda-

tor (hypothesis five) seems to be a logical functicn of alarm calls.

Fredators are known to practice reward following by returning to the

¢

me site or sites similar to where they last succezded in capturing

prey (Trivers 1971). When a prey species warns its conspscifics by

batility of a predator teing successful. The chance of that predztor
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returning to the szme cite is greatly reduced 1f it was unsuccessfu
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entially return to th
sitese, He apparently overlooked the fact that the predators returned
to the same general area., Sherman used his limited data to refute

211 the other literature on reward following. He concluded that alar:

()

czlls did not reduce the likelihood of latér attacks, Sherman may t
correct, but there is more evidence supporting the hypothesis than

there is against it. Agaiq‘no positive conclusion can be made without

C'
1t is difficult to distiuguish hypothests three and four Iron

/

hypothesis six (warning of other who are likely to reciprocatel In
order for reciprocation to tzke placp)*nl‘vid al rccognition must take

the individuals musti be closely associatad with esach oinox,.
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ing the thixl condition would bz very diffieunlt, If not impossitle.

Cherman (1977) found that nonreciprocaiors squisrels not givins
warning calls) were not ouviously discriminated agninst. The oscizco-
cators still called even if only nonrecipreccators were rresent., Hhile

this dcec not prove or disprove hypothesis six, it dccs cupport hyro-

function of 2larm cz2lls, but much more data ore necscoary kefore a

v dia

valid conclusion can be nade,
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Tron 3herman's work on alarm calle of Zeldinc's growid squirrels
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ard the literaturc dealing with the alarm calls of prairic dogs, it

is posczible to Loy
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ir. deterning the possiltle functlons of zlarrm calls,
there 1s & limited amount of evidence available thiat refutes:hyrothosés
one and two, Thase two hypotheses say that zlarm calls divert or disz-
courzge predator pursult, Sherman stated that hypothesis number three
(2lextiii: :clative:) is the most likely function of alaria calls. llow-
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the group, and six (warn-

ever it ssens that hypotheses four (helping
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ch is needed Lefore further coazcluslicns can be drawn.
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evidence has been found in support of hypothesis five (rsiuction cf

later attacks by the came predator). However, i:dircct evidencs nsuch

A

as revaxd following by predators, shows that this hypothesis is posz-
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