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Agonistic Behavior in Uinta Ground Squirrels

Abstract
A modified "arena" technique was used on an unconfined populatiotr of Uinta gtound squittels
(Spetmaphihu amrat$) in Gtand Tetoo National Park to study the structure of agonistic inter'ac-
tiods. In late summer, 1969, 213 encounters were observed. Six major postural components were
identified and described: idtial cootact, threat, attacl, combat, submhsion, aod escape. Encounters
were mpid, complex, atrd brief; they were divided into: approach, contact, aod break of contact. Fiow
diagrams zte given for the 213 interactioos. Most terminated (ca 75 percedt) at the codclusion
of a rhreat-submission inreraction, but sometimes continued through fights and chases. The most
severe forms of fights (locked) occurred in ooly 11 percent of the cases obsetved. The threat-
submission postures permitted agoahtic intelactiotrs to operate on a visual level to maintain social
dominance with a minimum of physical contact.

Age and sex classes of Uinta ground squirrels have different times for eruering hiber-
natioo, ranging from mid- to late summer each year ( Slade arld BalFh, 1974; Costain,
1975, pers. comm.). Adult females disappear first, followed by males, females, and
later by youog of the year. Social organization at this time is in a state of flux as a
resulr of the vacuum created by disappea.ring adults and rnaturation of young squirrels.
This study examined the strucrure of agonistic behavior in a freeJiving populatioo of
Uinta ground squirrels during the terminal part of their annual above-glound activity
cycle.

Study Afea

This study was cooducted in dre northen part of Jackson Hole, Sfyoming, in Grand
Teton National Park. This area bas been descibed by Reed (1952), and by Craighead
and Craighead ( 1952 ). Elevation is about 1900 m. The clirnate is characterized by long
cold winters, deep snonvs, a short growing season, and low mean annual ternpratures.
Dice (1943) classified the area into rhe "Moun ain Biotic Province." Vegetation is a
mixture of grasses, forbs, and shrubs.

Methods of Investigalion

Since vegetation height and density precluded a direct investigation of agonistic in er-
actions and theh role in social organization, a modified "arena" technique (after Gru-
bitz,1966) was used. His closed arena involving paired squirels was used in an iovesti-
gation of agonisdc behavior of six ground squirrel species. In order to draw squirrels
into an atea of unobscured view in this smdy, a food source was placed in an area of
high squirrel derrsity. The food source was a can, full of sorghum and Purioa rabbit chow,
buried to the level of the top of the can. Presumably this provisioning technique, similar
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to that used in numerous primate and ocher studies, did not alrer the form of agonistic
interactions alrhough it proibably did increase the frequency of such interacrions. Com-
petition over food provided an oplxtrttnity ro observe agonistic interaccions in a popu-
larion unrerrricred in irs moremens.

Prelimi-nary ob,servarions lccated a site containing at least 13 squirrels. A catalogue
of agonistic behaviors was made during June, 1969, on these 13 animals and squirrels
at five other nearby locations. The prioripal study sire was located on 'the periphery of
Iackson Hole Biological Research Station wlrere squirtels were somewhat habituated
to humrans. Park philosophy precluded individually marking squirrels. Obervations were
made from a blind about 4 m from rhe food can. Squirrels were watched at va.rious
intervals from 9 AM to 1 PM daily for 22 drys (7 July to 1! August, 1969) until the
last squirrel io the area disappeared belovr ground for the year. In 1969, Costain ( 1975,
pers. comm. ) conducdng a loog-term ecological study of chis population, trapped rhe
last adult mole oo 31 July, the last adult female oo 2 August, and th€ last youag <n 24
August; the last young seen was on 30 August. Observations averaged 109 minutes each
day, and 2,47O rninutes for the eftire study; 213 agonistic intemctions were observed.
Ao Agfa Optima 500 ( 55 nlm lens ) and a Kodak Super 8 movie carnera were used to
.supplement observations. Supplementary observatioos were made at several locations in
western \Tyoming in the summer of 1974.

Agonistic Behavior Patterns

Agonistic belnvior patterns were divided ioto six major componenrs (Fig. 1). The
classification scheme is an exparuion of that used by Ralph and Srokes (1961) and
Burns ( 1!68); it also inc.ludes information fro,m Gttbirz (1)66) and Eiseoberg ( 1968).

Initil Contact, The first physical cooracr between squirreis was usually io the forms
of: 1) Naso-Nasal Conact in which squirrels rouch no6es, vib,rissae, or mouths; or 2)
Naso-Anal Contact in which sniffing or licking the other squirrel's genital region was
involved.

Tbreat, Pcxrotal cofirrpoflents include open mouth, a semi-arched back, forelegs flexed,
hind legs extended, tail held to one side, tail hairs ermt and head towards rhe oppffient.

Attack, At atacking squirel lunges forward directly at rhe focus animal, usually striking
the opponent with its lim'bs, body or teeth.

Combat, Behavi.or of com,ba,tant squirrels involved prolonged physical cootacts; these
took the forms of: 1) I-ocked Fights, in which squirrels oriented themselves with ven-
trums pressed together while rolling eluut biting at each orher; 2) Modified Fights, in
which a squirrel exhibited ao attack lunge involving brief physical contaar followed by
immediate sepamtion; and 3) Boxi11g, in which squirrels stand uprighr on hindlegs
with forepaws held mwards each other. Stliking or spaffing occurs.

Subnission. Submission lacks all posniral compooents of threat; the head may be raised
or held flat against the substratum, shoulders are low, and tail is straight or slighdy
iifted above the subsfiatum. The squirrel frequendy remains motionless in this posture
with its legs f.lexed and ia eyes half closed.

Etc.1pe. Withdrawal from an agonistic interaction involves a rapid locomotion away
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from the opponent. The retreat terminates when the escaping squirrel enters a burrow,
or when it disappears into the vegetatioo, or when the opponenr stops chasiog ir. Dis-
tances between squirels is relatively uniform throughout the chase and rately exceeds a
meteI.

A Generalized Agonistic Interaction
Agonistic interactions were divided into. 1) a.pproach, 2) cot\tact, and 3) break of con-
tact, akhough in realiry these form a continuu-'n (Grubitz, 1966). Encounters ale rapid,
complex. and brief. usualJy Jess than a minure.

Approaches. Most agonistic interactions started when a squirrel approached a.n anima.l
eating at the food can. The approachiog squirrel frequently moved in a slow, jerky loco-
motion; tail movemeots took no apparent I'ateln as squirrels approached. I7hen the
approach was from a posterio-lareral to posterior direction relative to the squirrel at the
food can, the eating squirrel sometimes whided around to face the oncoming animal.
The approaching squirrel, if unchallenged, moved directly to the food can and the two
animals began earing side-by-side. An agonisric behavioral sequence usually ensued if a
challenge by either squirrel was given; r.hes€ sequences comprised some or all of the
behavioral categories defined above.

Contacr. lnitial contact generally consisted of either a Naso-Nasal or Naso-Anal posture.
A few insrances were observed in which two squirrels approached head qn and moved
side-by-side, each facing head-tetail. Other rypes o{ contact somerimes followed, includ-
ing Cornbat behavior involving Locked Fights, Modified Fights, and Boxing. Any interac-
tion may have exhibited all or part of these behavior partems.

Break ol Contact, Termination of contact occurred wheq one squirrel rurned and ran
(Escape), usually being chased. The pursuing squirrel persisted in the chase only a
shot distance before returning to the food cao or to other activities.

Agonistic Behavioral Sequences
A flow diagram showing rhe sequences of 213 ago sric interactions is given in Figure
2. Inirial contacts were either Naso-Nasal (2i petcent), Naso-Anal (36 percent ), or
Neither (40 percent). The "Neither" category included a situation in which one squirrel
was eating ar rhe fod can and alother squiffel approached and imrnediately began
eating.

After the initial conracr, one of the squirrels usually rhrearened the other (54 per-
cent), submitted (27 percent), or escaped (19 percent). If one squirrel threatened the
other, the interaction usually continued. If one squirrel submitted, rhe agonistic en-
counter was terminated: the two squirrels ate side,by-side, or if one squirrel escaped, the
remain ing  one s rayed;nd  a te  a lone.

\7hen interactions continued. some squirrels respofrding ro the threat submitted
( 16 percenr), some rype of combat ensned 1 54 perc€or ) , o! one cf the squirels escaped
(30 prceot) (Fig. 3). If one squirel submitted or escaped, rhis terminared dre inrer-
a.tion. Combat took the form of locked fighrs ( 19 percent ) , modified figh* ( 35 per-
cent ) , or boxing ( 26 percent ) . The interaction may then have terminated if one or both
squirrels began eatiqg (11 percerrr). If one squirrel escaped (89 percent), however,
the encounter ended with that individual's letfear (71 percenr) or vith the other ani-
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mal giving chase ( 30 percent). In hal{ of the locked fights and all boxing boua, vel-
izations vrere heard. Chases (N:16) seldorn persisted over 5 m (N-2).

Cgntacts and Responses

The types of ioitial contact varied slightly, but differences were not significant. Re-
spooses also varied. A rhJeat, as opposed to submission o! escape) most often enzued
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after the initial contact; this differeoce was significant (X2-1,6.2.2df: p:.001).
Threars most often led to combat (62 pelceot) lather than submission (16 percen )
or escape (22 percent); this difference was also significant (*-24.1,2 df; p-.001).
Cornbative behavior took three forms (Fig. 2); differences were trot significaot. These
interactions terminated in either an escape by one squiffel, which may be chased (29
percent) or both squitrels startiog ro cat; differences between escaping and eating were
significant (X2-27 .6, 1df; p:.001 ).

Discussion

Agonistic interactions are highly variable in Uinta ground squirrels. Usually encounrers
terminated at the conclusion of a threat-su'ornission io eraction, but sometimes continued
through fights and chases. About one-founh o4 all interactions involved combat; the
most severe fotm od fights (locked) occurred in only 11 percent of the cases obaerved.
The outcome of most co,mbats was apparent when one squirrel retreated. Dominarrce-
subordinance hierarchies were established with little overall physical contact aod possible
injury to each other.

Since ground squirrels are diurnal, e large part of agonis'tic behavior is based on
visual exchanges of information berween potential oppooenrs ( Gru,bitz, 1!66). Perhaps
most individuals were littermates or neighbors aod had probably encountered each orher
nurnefous times and in a variety of circumstances before our study. The food can "arena"

probably served only to intensify the agonisric interaction rate anlong rhese young
squirels.

Burns (1968) found that, io the same season as our study, mosr Uinta ground squir-
rels in his Utah pq>ulation seemed ro maintain individual distances of tolerance; they
became aggressive tovrards other squirels tha approached ro wi*rin 0.6-1.5 m o{
them. l.af,ge numbers of young Uinra gro rnd squirrels disappeared frcm his population
during this season. Burns noted rhat the period of disappearance is characterized by
instability in the population resulting from: 1) development of somal behavior; 2)
iocreased aggression in one-year-old males and young females; aod 3) increased move-
ment by young that wefe lost during this pcriod when young females dominared over
males. This disproportionate disappearance seemed directly related to aggression on
rhe part of young females in the Utah pcpulation. Presumably this fact has adaptive
significance in that young females consequently remained in areas rhat already had
proved themselves to be consistently producrive environmenrs. \fhen these young fe-
males then emerged from hibernation rhe following spring, they would already inlubit
such an a.fezl.

The cornplex sequence of agonistic behavior pafterns served to escablish or reinforce
social dominance among Uinta grounC squirrels. The threat-subrnission postures per-
mitted the interactions to operare on a visrul level to maintain social dominance with a
minimum of physical contacr.
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