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it is r e lated t:::> ;ll:'ruistic oeh:3.Vior . 

.28f0r8 t.~e possible evolutio!1ary routes of ala!:'lll call1ag C2..n bz 

dlSC;)V'2l'8d 1 t i s neces s2.l.-Y to det2ril::'ne the 8ya ct fmlction of the 

calls . ld e nt~:ling t he fu.'1ctl o:-; 0: 2.13.r m c ,::, lls is .: i f :icul t 1:r.;C::!.U;:";3 

prcG.c.tion is rarely seen .in t he; f.!. 8 ld, 2 .. .:'11 it is <1.1.:0 C.:':~icult, with 

r16S i speci::!s , to ider!tify ir..divicll?ls and ti1ci::: relatf,dne::; :;. . 

Du.::-ing a three-year field study, S!1Crii!an (1977) il"lVestigate~ the 

function of "L'1e alarm call of the Beldine; ' s ground squirrel (S PC2.'l:!oph~I· ~. 

bc ldingi) that w~s ~iven when a terrestrial prec.ator appro~ched. The 

v-ound s0.u1.rrel po.?ulatlon he studied contained individ<l2.l1y r.lar::ed 

ani rr:a15 0f Jr~'10Wn aC;e and familial rela tionshir.h3 . This .J:l:?.pcr is 2. 

ravie.....- of Sher:r.an IS ;..;ork as compared to the Ii te:::-a ture concernin;; 

a.larm calls of the p:::airie dog (C:,rnomys sp . ) . 

FOSS13IE ?Ji,C:'IC:S OF ALA?i'j C.ULS 

S!;er!ll11 (1977) listed six hypotheses of t'1e po::sible fU!1ctions of 

alarm calls. Toey are: 
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,Ji-iC:::- 2.0:1 0: p1.-';d"'~ t o:r'3 2.. t ten t.iO_1 7. 0 ot:1CT i.Yi::' . 
JJisc():.xa. l~cr;,e Y1t of ;>rec.:: -: :-:' I''...lr;;ul t. 
Alerti~5 =21~tives . 
r.elpinG 1.:1e ,sroup - :i:'elatives and 11O!1:i:'e la:'ives ali~e • 
.Reduction of the li~elihooi of la te- a ttac !:s OJr t..'1e same 
',Ia:::-nir,g of others likely to reciprocate. 

:.p.-:.da t:.;r . 

1:1 orle:T to cistir'G'Jisb ':;~t:·:e c !1 the pCl.: s ible fUJ:ciio:1s of a la:-:n 

calls it is necessa:::-y to undersund the life historj' ilnd social struc-

ture of the animals involved. 

BeJd inc's {ITC<l..'1:i sauirrels - These an1r-.8 Is ar.:; diurnal roj e nts 

til" t i:c~a bi tit alpi:1e 8.:Jd su~lpin3 r::ez.c 01:5 ::"r.. t~e ;·:8S t. 1:1e pop'Jla-

tion studied by Sherman (1977) is active fro~.1 r·iay throut;.1-} Septemb-:::::-..> 

',Tit:: hibernatio:1 taking pl3.cC t.'le rer.:ainder of the yea r. Conspecific 

.;::-ound squirrels interact daily, but unlike prairie dO:';3 t.l-)ey do not 

younG synchr::mously . 

2el:!ing's [rOl.J1G. squirrels give a scgme:1te:: ala:Lm call in t.'1e 

4- to 6 -~dlohertz range Hhen a predatory zaammal approaches and a sine;le-

noted, hiGh-pitched Hhistle on t.l)e approach of avian predators (Turner 

197), Sher~zn 1977). 

Female Beldine's eround squiyrels that are succ~ssful in reari:1G 

young(, are sedentary ~ch~een years, and the dau6hters ma ture ar.d bree:: 

near their birt~places (Sherman 1977). As a result, the Genetic relat-

edness among fc::~les occupying a small area is hiGh. 1':1e young rnaleG, 

in 80r:t:i:'0-r; t to t.~eir s isters, J>ern;a nently cmit;r.J..+.e from their t.i.rth-

places. I';ales do not yeturn to their natal area to cop:.lla te. 

Sorr.e :::~ le ':;eldine's ground s'luirrels are highly polygynOl .. s . 



:r.<'1. tine; tarri tOIies, ::~r do they ap,::.:::...r to behave :p;;...rentally towa:::\i 

~jcir E~te's of:s~ring . 

of 2.1 ; .. 3.195 (51 • 1 r n '7) , 1·~rr.:3n ~'7( • ?e -

arc~nd the n:>.. tal burr 0'4 • The males a Oand on are.J.3 .. ,here the ir ;:.:.. t3S 

H111 r <) 3.r the youn:::;, a:1d i l1'1abi t b:.xro· .... s elsc::bere a.t abo'Jt .the 

t~"le their I"ate ' s YO'.mg arc born. The rr.ales 11111 u::'~2-11y re:::",:':: at 

rrairie do~s - Pr airie dogs are clos ely r e l ated to ground sq~irre13 . 

arr 
'There; three species Ci.!ld four subspecies o f p:cairie d.oC':: ,r!li8h are di vid~:::' 

The white - tailed fO:;:'1':'.3 cons i s t 0:: whi tetc.il , (g, . l~\lc·.rrlis) , U't-J..h (g .. 

p.2.:::'VideILs) , Gllnnison (g, . £ . c;unniso: i), and Zuni (~ . g . Zc:.'1UiChUS) . 

The bl3.ck- ta1.1ed forms consist of : blac k-tai l (C . 1 . ludovic ianus ), Ari -

20na (g, . 1. arizo.1.ensis ), and Ecxica n (g,. mexicanus) . 'The i·:hi t e -

tailed for;.;s liv.J in mounta in parks and opzn :::hrub l an.l Hest of the 

flocky ;:o~nt:l.ins . The bl a.c?;: - tailed forrr.s live on the plains o.::d grass -

lands o f : . .'1e c e n t ral Uni ted S t::!. tc:'.> an:i r.0X't!1ern ;·:exico . 

;:onr. o f th e alarm ca lls of any s pec i e::; c f pTC\.iric dOGS ha'!e C2(:;' 

stujicd as extens ively .::.s t he Sherman ( 1 977) stu:iy of t~,e 3eldinc ' s 

I 

on p-::'i:{l.l.J do.; O1.12.:::;i1 c a lls has ' (;Or:le from s t udie[. of c,8:1eral behavlor . 

13ec3.USC 0: t.'1is 2.a .. cY.. afa.. c.ctalled s tuc.y, in fO:-;;13. tion fl~om many : ~:.:j':'es 

of !: c 'icral ~peci~s of p:~.'airic dOG ,rill be u=ed to ::-.~kc cor.:p2.riso~:::: 



• '.J' .~ ........... . 

o f ab.:::-::.o c ·? lls ..-iven '..,v Dr5..irie dor s . t...I .. ~ u 

( 10~£) s ~ - ~- i ~ n' - t tho ' / ....... C) ve;... \;t:: v c.. . .1 .... 

:or g'::'- O'-"11d pr sdat or s . In contrds t to this, Smith e t a1. (1 ~77) a nd 

',{arln ~ (1970) re porte:l. t ha.t there 1s no di:ferenc <2 i ;;. ~~e a l a r m c:'..ll s 

c j V"·!1 by b l C'. (:): tc.il p1.-o..iric doe;:s f o::: av ia11 a::.:-1 t errestria l J;r sda tors . 

l~ possJ.1. 1e ex~lanati o!1 : 0 :'- t;-,c s c di:f erence s is t hc_t th ~ :;";;:. t t e r re~eE. r::j (: r :; 

used r.,orc wod e r n a ud io recording and sound analysis e::;.ui;;:r,crit t~an t he 

earlier re ~ . e;:trchers. The 13 .. tter studies used sound ;:-. p-3 ctro&:aF~ a11a-

lyses H~ich picKeu;, d iffer8nc ~ s i n freq uc r,cy. bu t no t :" :1 intej~s i ty. 

I t i ::: ro:oslhl e t:-El t t he ca lls d ::' : f s r .:;d ':J ::. ly ':'n l ':J:"~::lle ' : s or intC:ls i t y 

c.!1d not i n ~-e1us ;lcy. Th is would r..ake t he t"w ca lls scunj d i f:~rcnt 

to the hlliTlan ea r. 1 t is also poss ible tl1at diffe rent C010:lic s of the 

sal.:e s f.E' cies have sliG,i1tly different alarm calls. The lite r a ture ccn -

tains no evidence that there are different ala rm calls for terrestria. l 

versus a v ian predators for &ny species of 'finite -tailed r rairic d ogs . 

Li ke Belding's D-'01.md sc;.uirrels, pI'iliric dogs Give a seOi:ented 

alarm c a ll. Prairie doC alarm calls are in t h e range of 0.9 to 8 ki l o-

hertz, ., jereas the ground squirrel calls are in the 4'" to G-;':ilo~ertz 

r .Ulc;8 Cha rine 1970, Sherman 1977, SJili th et ale 1977). 

~0r ~ng t he s pring breedine s eas cn pra iYi9 d~G~ o~ all sp~ cics l~vc 

i n O'oups . Thes e groups usually consist of one 1:i3.1e a nd from tHO to 

f o-.rr fe;-aa l e s (Lone;!mrst 1944, Koford 1958, Tilc ston and Lech1e i tner 

19(6). ':'he blac k-ta iled s pecies have stl·onG soc:c.l tic s Hi thin th8 



active :rart. Contra ry to the black-t.:..i1ej ~fecies, r.::!.les 8f t::2 F~; i t 2 -

t.-a ilec. s:;:·ecies Ii\'3 ~ ep3.Y2.te i'rom t.he fC;;-..J..les exce~; t du::.'i ;~;; t:-l~ 'LrecJ -

Hh i te-ta3..1ed species. 

The fer::ale~ of at 1e2.st two of the ;·:hi te-tailed spec5.es (Zuni 

The approxil'atc a ge of the :,'oung at th::1.t time is si;( Heel:s (LonJ1u.r.:t 

191;~) . The fe :r..::.les go to a different ayea t!len, and either d i.:; anotjer 

blrrro~'1 or clean o~t an ~"loccupied burrow . J.. fter t .... o or three Vlce):s 

differ ere:'. tly fl' O:n t.'1e "hi te-tailcd 0!1 this. 

not ell:::; FYSC until fall/ when they are at an ace of 12 to 16 '"L ei::; (r~ o-

ford 1953). 

Whi tc-tailed species of prairie dogs hibernate throughout the 

..... inter like Belding 's ground squirrels. The ar.tlB.l t1::.e 0: hi'!::~rnation 

v2.ries i·::th geographic J.ocations and .... :eather conditions (Tileston 

and lec~lei bel' 1966). 111(" black-tailed spE':cies do not hiberna tc. 

(U 
Their activity is notic<lbly reduced during the Hinter) uut 0:1 re:a tivcl:; 

f\ 

113.rm, cal;;) days they Hill come above ground to feed (Koford 195::: , 

Tiles tO:l and Lechleitner 1966). 

Contyary to Sheri7:<ln ' s hypothesis nU::lt e r 0:. '"' , it :.:a.s : o'.'nc1 '!..:i2. t 
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a}:.r~,. c.::. ~ l s dlr1_ :-:-:t C:=~i1::~ J.. dj. ve~".-i -:-t:-: c:""' t~.~: ~· l:·c da:':)!-':: ;:; t~~· :.tj'") :---~ t~ 

squir rels (She r :niln 1977, ?itzcero. l d 

.s:b.~:~P.to s ) on -:':iC :J'c.i:1 ;_~-.i l.rie GO:; 
.t.~- sr: .:: .. 

pr~iri8 ~0~3 an~ :e~~i~G ' s ~=c~nl 

l:: (~:: Ur- "J tJj. 
and :'ech Ie ittlS r 197Li-). t " e 0Ppo­

r" 

1-:ou l d s1 t up al,d b1vE. ar. alar !:: call Hhe.,8ver a vehicle approac::'ed . 

:;:':1e eagl e i-iQuld t.'lke off and circle over t he prairie dOGS l;ben t!lcy 

<l ttGnti on Has 

<1 ?':-&i.:-ie do.::;, bu t this seerrled like a boad hunt inc t e ch!:ic;. uc . A 

::;5..;nilar hw;t.i:-:.e; t cchn iq1.:.8 ',:as reportcd by Fi t2ger1.1d and Lec!llei tns .:-

(2.97L;. ) c~mcernil1C coyotes :J.Lld the Gunn iSO!l prairie ::0[; . In t~i<:: c?, :::e 

;:ls ters 'tc::-.ind and to t:-.e :; ide s of the fjrst. '1.~'1C; l e'ls c oy:::;L! got t:-:~ 

dog by a coyote Has not observed, but one of tI1e co:,-otes ;~as shot 3:1':' 

its s t::>!cac11 conta.lned. the rerr..ains of several :!:~clirie dog:3. 

~1ulrrclc biv1nC a2.2.rm calls. 

:!.ist~d 

c our2.corr:e nt of )red3. tor F..:. ... ::-:::;uit) is i ncorrc:ct. All seven 0: the p .. ce-

J C1. tor::; r:;c;n tioned s hIked or chased alarm callc,:,::;. -1.:' is sUGCest.s t~a t 
0 __ 

21~~ .. c;). c.J.l l~n8 -:'..:.. './ in f iict ~!1coura.:;e ~J.:'e'l"'_t')r pUTsui t. 



:::;quiL'f' l s a~c us ua lly t.l-)e fir::t ta ZiC:1t ciar:c:;cr a nd Give C',l~ alter:;). call 

(Tile:::; t en and Lec~l-3i t;:,c r 1966 , Sh er:::an 1'777) . T~ e n.ethod3 of rS2.~in0 

of t~e 'cl:=:. c:-:-

{- " .. ~l ,-, ...l 1_nC~' ._.. ", .r n" -; y' C -10 ,,,:: .,.,. - .,., ,,._.J. - tl.,,~ l- , • ..., ,,+ .... n'.- • -: (I" 'm -..,,.., .,.. +~rf ," ;' v . _ . l" _ 0../ __ .:..~ .... t..1 _ . ~ ... b.:;t '-J\. • .!:-t .J,.J .... :- ~;:, . ~ ...... ! ... . ) ;.~ V ...... J _ ... J.._ ..... . ...... ..... - _ \J'_J. . --

t :l 0G2 3..ni:na l s i.10S~ lil-:el)' to near .:iii. alar:;: call fro~. an adul t :e :~!3.1e 

n!.'c th e yount;; of the caller. ;-:Q(~ever , thc~e are SO::.2 dls::reIalJcics 

to t!Jis .. ,Iso . :ri~st of all , nales 0: t!-.c '.:I laGk-t<lilE:·~; f01';11 a r s !l0.:' :C 

-'-I--", "r" 'n "'C:: " c~ ( .,.. ~r'-""l'T so) 1.. •• - J J~ e; <., •.• u.. o~ .. "' c:. _ J 

call alar!ils as f.requently 2,S the fe:na183? It couln pGSGibly ~ th::>..t 

the ;rule 's In" in role is to defend the t erri tory frora cGnspeciflcs 

tors. 

of the .... hi tc - ta.iled species leav8 ti:o:; yOW1g Hi ti.ii ·l a :!:cw w~e~s . 

Appar.~n tly the young a.re 2.ble to detect predators 0:1 t:ieir O~';:1 by 

-e18 ti :r,e the female leaves t.f)em . The youn8 mit;l1t be rein~ aid~d 2-n 

preda tor detecLon by other adt:.l ts :l.earby (thi", Hould s upport hYPO~:1G -

s:"s nu."".:::~r follY) . Of cour:::; ,3, here ar;ain, f.1o:ce data i s !1eedec concer::-. 
().T"".)"~ \"1... 

ine; thls :nattel.' before a conclusion could be !!lade . 

She::"~:,ja.n (1977) stated that t!1ere Has a lack of evidence supporting 

hypothesis number four (alarm callinG function::; to help the grc>ur) 

;..lith :2plding's [;round. sq,ui-::-rels . 1:: e l ."_ck of cV "dcnc8 he reforred -:'0 

is the fact t hat there were no non-callinG groups or popub. tions 0: 

grO',lJld Equirr~'ls near his study site. This lack of non-callinc .::;rG1 1}!2 

c e~tainly doc::: :1ot r.;ean that alarm ca11iilg does not :~;; ::-.ction to H2..:cn 



Heye not the case, it s~er..s tha.t :'he 

P.edu:tiO!l -::;: t!1e l1.kelHlOoi of later attccks by ~e 23.r.l3 preda-

tor (!::rpotbesis five) sceJ~,S to be a logIcal f'u':lcticn 0: a. l arr.l calls . 

J . I 1 

... 0 1,.18 

p .. "cy (Tr:-,-cl'S 1)71). ;</nen a ~rey species ";2,:::'!lS i ts cO:1s:pecific~, by 

c.:.llL:,; c:..l.:.Y1r.S of 3.P.?YCl.:.:::n1nb dancser, t!1is likely reduces the pro-

there previously , ;::hcrr.;;.Yl (1977) said t~3. t pye-::a tor.::: c.id 'IOt Iy:e::er-

s1 tAS. ric 2.praYently overlooked t.~e :act tna t tn!'; ?reJ a tor.:3 :rot'~rned 

to the S3-me g8n8Y2 .. 1 a::-ea. Sheyman used ;lis liJI!:L ted data. to re :ute 

3.11 the other Ii t pra ture 0!1 reirard folloHinc. ;ie cor-cludeo th'i t 2. la'.."::. 

c.:.lls did not red'.lce t he l11:811hoo1 of later attacks, Sherna:l )!.'?.y t:! 

corrc.:t , but the:;:-2 is moye evidence surJPortl::~ the b;,rpot.hes1s the:.:; 

-:here is aga iYlst it. hcain,.., no positive ccnclu3iorl can t-:: mace '.·:1 ::hc'.l" ... 

rr.ore data. 

r· 
It is ulf:f::'c-..:lt t o d=-sti:l~ish b~·.f'oLc::::,i':~ three .:-' r:c. four fyo;~. 

hyp-::;thes1s six (;larr-1ng of oth€:::, who aYe li~~cly t.o rcCirl'oca t~). In 



""'o" nj """1' -"~"'1" (:;'~"'''''-''''--l,l -"rl T,Le c!1 _'eit.1c::.' l,??,I+ , :'::-.E::c:-2_:1 1 J/7"',·j' . :.......L--u. ... '" _ ..... _ ... ..... U \_ .. I,,.. • .J t..,.._ ..... r __ l..l.u ...... _ . 

C:l t or::: :::t111 c3.1led e'i3n .if only no~ec i p:::-ec: tors wc:::-e I'rese~t. 

this d e e:: not pl'ovo 0::': disprc',re hYPQthcsis s':'x , it c.c ::- ~ ::::lppo::t h:'-r'o-

fUllC:'io;: of 21L'_::':::-: c .:::.lls, 

::tr..d t!1 e litera tL:.::': ': d'=<1 1ine; Hi th the a.1a.:::-m calls of IJr2.iric JOGs, it 

C>:l'3 a::d tHO . 'i'h-3 ::-,r; t i-10 hypotheses sa.y that .:;.la ::"'i!l c.J.ll~ divert 0:':- C. i;;; -

cour~~~ prec::ttor p~sult. 

(~ ' r"t' .. -~c l-tl'V <=>~) ~r t" ' ''' ,or -L li'rel- ' _rw'C +)'Oll o~ ", ' - -,--, c......_ ... -. LJl u __ c.. t ~ . ....._ It ...... .... o..J l.I _l~ -.1 ...... J. v. _ .!. c .. .l.."::'_. ;l calls . 
,. 
l:O;'; -

ever :. t sse!.l!:; 

ing o f ot!;c:rs likely to reciprocate) are also liI~ely fUi1ctio~s . 

l:e:::. c ;J.:::ch i s r:eedcd '!:.8forc fu.:rthcr co::cluslc·ns can 10 d..c2.:-rn . tio iircct 

1" t::r a t ta.cJ~s b:,' :.rlc :::a:::8 preda -:or ) • 

l; l y C C1TPC t . 

~01-:C'icr. .i .:d ir2c t E--viden~ .:. ;:',,;.c;-; 
.J 



LIT~~ATU~S C!TSD 

f 1 -_" . ; , .... ,.. , C'.::.::-c-rvatlons 0:1 U,s 

Koford, C . :So (1958). Fl'2..irie do[;s , ... :hltefaces , <c!ld bliJ8 v:-a;!:..:. . ',:E-:L 
!· :Or.OI~ " 3,1- 78. 

LOllCOL:.:'st , 'tl . (1911')) . C1:32:"~v-Cltio'1S C.:1 t:v:;! ccolocy of t:::": ~L!1:11::;~:1 
r ::'''2.i~ic C:'J~ ~n Co2.0i. ... ZI.Go . i . ,, ':a~nrlJ2.1: ., ?5 , 24 -;~ . 

.!="l~~-~= . :-~~ . :... (1978) . Perso~~l O~S8rV3.ticn d:1 
. (layne C0t.:..llty , Ut al1.t July, J 978 . '--

" I P "0 (i n 7?) " -1-
0

• d t' 't· ~ ;.; 1E:r!iDI1 , . :1 . -; • ! ICpO vlS.!l an ne eVO.Ll: lOl: or 
:-':c i eEe ,! , 197 , V I.; (.-1 25; . 

l udo'.'2.ciz:.:-Ji -:- . - - - - --- ---

Te;:"!::; :;,- vc;~ , G. (1 963). Aco-c:s tlc tehavior o f ani;n5.1s . 2.n : :" C. :w,ne l c2. 
Acou:::tic C<: :"l<l\rioy of ?nip".8. 1 ~. , Elsevicl.' Fu"";:;ll::;hlnc Co ., :; ev~ YOY:":. 
;:? 751-786 . 

Ti1..-;stor.. , J. V., and H. B . lechle itner. (1966 ). SOJ;~ eO~"IB risons of i18 

bl<:'8~~-tailcd and Khi t e -tailed prail'ie doSS in nDyth-central 
~ olor0"do. 1-. 3'.. . ;·; i d l. Nat., 75,292-316. 

Tri'ICrs , ?. . 1. (1971). The e volution of recipro82.1 a ltruis/i' . :;::uart~:. 
:1c'l . Jf BioI., 1~6 . J5- 57 . 

TL:.:'llcr, L. ~.; . (1973). V oeal &~1d '3c.CZt pC H:S I-'C:1::::e 

to predators . {. l-iarrur.c:l ., .54,990-993. 

')~ 

of Spr;:io:1:":il l s .:geEiilLi 

~hrint, G. H. (1970). Sound com:nu.nications of tlack-tailcd , ,,::' ite-to'li:ed , 
and GUill1ison's prairie does. ~m. Hidl . ];at ., 83,le7-1D5. 

~ 


