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ABSTRACT 

An investigation of black-tailed prairie dogs (Cynomys 

ludovicianus) was conducted to gather baseline information on 

dispersal activities and to identify factors responsible for 

dispersal behavior. Study was conducted in Wind Cave National 

Park from 1979 to 1981. Dispersing prairie dogs were 

radiotracked to determine distance of movements and 

survivorship, and a study colony was intensively monitored to 

determine proximate factors that cause dispersal. 

Exchange of individuals between coteries (family groups) 

within the study colony (intracolony dispersal) occurred 

during all times of year, while dispersal away from 

established colonies (intercolony dispersal) occurred only 

during a predictable period in late spring. Both males and 

females dispersed, but males were predominantly yearlings 

while females also included many older individuals. 

Intercolony dispersers appeared to be in good physical 

condition, moved an average distance of 2.4 km from the point 

of capture, and survivors immigrated into existing colonies; 

no new colonies were established by radiocollared animals. 

The mortality rate of intercolony dispersers was significantly 

greater compared with residents of the study colony. 
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Several proximate factors seem to be related to 

dispersal. Prairie dogs prefer the new vegetative growth at 

colony peripheries. An inverse relationship exists between 

animal density relative to this food resource and the relative 

change in animal numbers during the dispersal season, although 

this may not be a linear relationship. There was no 

relationship between absolute coterie density and change in 

animal numbers. Other factors include the shortage of 

unrelated females in the coterie, harassment of females by 

juveniles, and probably genetic influences. 

The initiation of new prairie dog colonies in Wind Cave 

National Park may be related to factors that disturb the 

native" vegetation. Major differences between newly 

established colonies and undisturbed prairie seem to be 

physical characteristics of the site, such as the height of 

vegetation and the proportion of bare ground. This may be 

directly influenced by park management practices (e.g., 

limiting the size of the ungulate herds, controlled burns), 

and should be an important consideration when implementing 

management plans. 
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INTRODUCTION 

Dispersal is a natural biological process. The 

continued occupancy of the same site by both parents and 

offspring, utilizing a limited resource base, may threaten 

survival. The effects of dispersal on the species include 

the maintenance of genetic variability, facilitation of gene 

flow among populations, and the spread of the species over 

large geographical areas (Gaines and McClenaghan 1980). 

Although dispersal may be risky to the individual, benefits 

accruing to the disperser suggest a strong selective force 

underlying this behavior. These benefits may include 

qualitative and quantitative advantages as well as increased 

long-term survival (Lidicker 1962). Howard (1960) contended 

that the best measure of dispersal is the distance an 

individual's genes are transmitted rather than merely the 

distance the animal moves. But, probably because of the 

difficulties in recovering marked animals, I find little 

information on the ultimate fate of dispersers. 

Emigration of surplus individuals in sciurids has been 

reported for thirteen-lined ground squirrels (Spermophilus 

tridecemlineatus) (McCarley 1966), Arctic ground squirrels 

(5. undulatus) (Carl 1971), Uinta ground squirrels (~. 

armatus) (Slade and Balph 1974)1 yellow-bellied marmots 

(Marmota flaviventris) (Armitage and Downhower 1974), 
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Richardson's ground squirrels (~. richardsonii) (Michener and 

Michener 1977), and California ground squirrels (§. Beecheyi) 

(Dobson 1979). Dispersal probably functions in population 

regulation, but there is disagreement among investigators as 

to the mechanism behind this behavior (Chitty 1967, Christian 

1970, Krebs et a1. 1973, Lidicker 1975, Krebs 1978). 

The purpose of this study was to investigate the 

dispersal activities of the black-tailed prairie dog (Cynomys 

ludovicianus). This large colonial ground squirrel is 

indigenous to the North American shortgrass prairie. Its 

range was originally bounded by the Rocky Mountains on the 

west and the tal1grass prairie on the east. Growth of 

colonies is restricted by tall vegetation and topographic 

barriers (King 1955, Koford 1958). 

Prairie dogs are strictly colonial, and only rarely are 

individuals reported away from established colonies (Koford 

1958:15; Smith 1958:30). A primary benefit of prairie dog 

coloniality is reduced predation, while costs include 

increased competition for burrows and mates, and increased 

ectoparasitism (Hoogland 1979, 1981a). Colonies are 

subdivided into cooperative family units called coteries 

(King 1955). Prairie dogs are polygynous; a coterie 

typically contains 1 adult male, 3-4 adult females, and 

several yearlings and juveniles of both sexes (Hoogland 

1981b). Thus, the sex ratio of most prairie dog populations 
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is skewed in favor of females. Members of a coterie restrict 

their activities 'within a well-defined coterie territory, 

which they defend from members of other coteries. Coterie 

members generally are amicable toward each other and hostile 

toward noncoterie members. Prairie dogs frequently suffer 

cuts and other injuries during fights with conspecifics. 

Hoogland (1981b) concluded that the coterie system is a 

mechanism by which the benefits of coloniality are directed 

primarily toward close genetic relatives. 

In northern latitudes, prairie dogs generally do not 

breed until 2 years old (King 1955, Hoogland 1977, 1982, but 

see Garrett et a1. 1982). Breeding occurs during late 

February and throughout March. Gestation is about 34 days, 

infants remain underground for an additional 5-6 weeks, and 

weaned juveniles emerge from their natal burrows in May and 

early June. After emergence, litters within the same coterie 

mix, juveniles using any burrow in the territory and sleeping 

with any other individual of the coterie. Females usually 

remain in the natal coterie for their entire lives, whereas 

males usually spend the first year in their natal coterie and 

disperse during their second year (Hoogland 1982). Female 

prairie dogs may live 5-6 years, while their male 

counterparts usually do not survive longer than 4 years 

(Hoogland 1981b). 
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Prairie dogs are almost entirely herbivorous and prefer 

graminoids over forbs (Kelso 1939, Koford 1958, Smith 1958, 

Hansen and Gold 1977). Burrowing and grazing by prairie dogs 

greatly influence the soil and vegetation. Tall plant 

species are clipped thereby promoting the growth of preferred 

shortgrasses (buff1aograss, Buchloe dactyloidesi blue grama, 

Bouteloua gracilis) (Koford 1958, Summers and Linder 1978, 

Wydeven 1979). King (1955) noted that intensive grazing in 

the middle of the colony results in depletion of grassi forbs 

subsequently invade these highly impacted areas and become 

dominant. Due to these effects, vegetation zones in roughly 

concentric rings may be produced on prairie dog colonies 

(Osborn and Allan 1949, Bonham and Lerwick 1976, Garrett et 

al. 1982). As the colony expands into the surrounding 

prairie, shallow peripheral burrows are excavated in the 

newly modified vegetation (King 1955). These burrows 

eventually become well-developed as the animals spend 

additional time in the area of expansion. 

Movement of individuals between coteries of the same 

colony has been documented (Hoogland 1982), but the mechanism 

responsible for long-distance dispersal between colonies is 

not understood. In King's (1955:51) words, if "positive 

information could be secured about the frequency, cause, and 

method of ... [prairie dog] migration, it would be of 

biological importance." The objectives of this study were 
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1) to gather basic information pertaining to prairie dog 

dispersal including time of dispersal, sex and age of 

dispersing individuals, distance travelled, and degree of 

success; and 2) to identify factors contributing to the 

dispersal of prairie dogs from established colonies. 
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METHODS AND MATERIALS 

The Study Area 

Wind Cave National Park (WCNP) is located at the 

southern edge of the Black Hills, South Dakota. The area is 

rolling mixed-grass prairie with coniferous forest on slopes 

and ridge tops (see King 1955). The prairie dog is a 

protected wildlife species in the park, whose numbers have 

not been officially controlled for at least 15 years. There 

were 11 large prairie dog colonies in WCNP during the period 

of study (Dalsted et al. 1981) (Figure 1). 

Field work was conducted from June to September 1979, 

March to October 1980, and May to November 1981. The study 

colony was located in Wind Cave Canyon, section 6, T. 6 S., 

R. 6 E., at an elevation of approximately 1300 m. The colony 

was located on a 3.6 ha floodplain of an ephemeral 

watercourse. The soil is a deep dark silt loam. The site 

was a horse pasture until 1973, and was burned as part of a 

research project in the spring of 1976. Prairie dogs were 

first discovered at the site in the fall of 1976 and were 

shot by a park ranger (Dean Shilts, WCNP ranger, personal 

communication). Survivors or immigrants repopulated the 

site. When research began in May 1979, the colony covered a 

0.47 ha section of the floodplain. By November 1981, the 

colony had expanded 295% to include 1.86 ha, and 380 new 



7 



F
ig

u
re

 
1

. 
L

o
c
a
ti

o
n

s 
o

f 
p

r
a
ir

ie
 

d
o

g
 

c
o

lo
n

ie
s
 
in

 
W

in
d

 
C

av
e 

N
a
ti

o
n

a
l 

P
a
rk

 
1

9
8

0
. 

N
B

 
=

 N
o

rt
h

b
o

u
n

d
a
ry

, 
P 

=
 p

ri
n

g
le

, 
R

R
 
=

 R
a
n

k
in

, 
S 

=
 S

a
n

c
tu

a
ry

, 
C

 =
 C

e
n

tr
a
l,

 
N

E 
=

 N
o

rt
h

e
a
s
t,

 
SE

 
=

 S
o

u
th

e
a
s
t,

 
N

 =
 N

o
rb

e
c
k

, 
R

E 
=

 R
e
se

a
rc

h
 
R

e
se

rv
e
, 

S
T

 
=

 S
h

ir
tt

a
il

, 
B

F 
=

 B
is

o
n

 
F

la
ts

, 
W

CC
 

=
 W

in
d

 
C

av
e 

C
an

y
o

n
 

(s
tu

d
y

 
c
o

lo
n

y
) 



8 

NE\::> 

wee 
p 

ST~ 



9 

burrow entrances were excavated (189% increase) (cf. Garrett 

et al. 1982). Rapid colony expansion resulted in rapid 

modification of the vegetation; thus, vegetation zones were 

particularly visible on this colony (Figure 2). 

The population of the study colony increased from 32 

individuals in May 1979 to 80 individuals in November 1981 

(150% increase). However, numbers actually decreased from a 

high of 85 in October 1980, a probable result of treatment 

with diethystilbestrol to the prairie dogs during the 

breeding season of 1981 (Garrett and Franklin 1982). 

Definition of Terms 

A colony was defined as the physical area inhabited by 

prairie dogs, which is characterized by burrow mounds and 

modified vegetation. The population refers to the prairie 

dogs inhabiting the colony area. A disperser was considered 

to be any prairie dog found away from a colony, and 

individuals that immigrated into the study colony. A 

successful disperser was defined as a disperser that was 

integrated into a population (interacting amicably with the 

other animals). I defined infant prairie dogs as individuals 

in the natal burrow prior to first emergence. Subsequent age 

classes were determined relative to the prairie dog breeding 

season (February): juveniles from first emergence to 7 

months postemergence, yearlings from 8 to 20 months, 2-year­

aIds from 21 to 32 months, and so on. 
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Procedures 

Trapping and observation of prairie dogs 

All prairie dogs of the study colony during 1979-1981 

were captured and marked to make behavioral observations, 

distinguish between residents and immigrants, determine 

coterie membership, and identify genetic relationships among 

individuals. Trapping occurred following each molting 

period: June and September for adults; June, July and 

September for juveniles. Adults were captured with National 

IScm x IScm x 60cm doubledoor live traps; juveniles usually 

required the use of National I3cm x I3cm x 40cm single-door 

live traps. Trap treadles were smeared with vegetable oil to 

prevent blowing away of the oat bait. Adults were captured 

by randomly placing traps near active burrow entrances (those 

with loose dirt, fresh scats). Young prairie dogs were 

captured immediately after first emergence from natal burrows 

to determine maternal and sibling relationships. The nest 

burrow was encircled with traps as soon as young were first 

seen emerging, and nearby burrow entrances (that might be 

connected to the nest burrow) were blocked. In this manner, 

all litters within a coterie were captured and marked before 

litter-mixing occurred. 

Each captured prairie dog was transferred to a conical 

bag for handling, number and size of head scars counted, and 

molars checked for wear. Dispersers usually were fitted with 
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a radiocollar. Fur dye (Nyanzol D) provided excellent 

temporary identification (King 1955, Tileston and Lechleitner 

1966, Hoogland 1977). Each prairie dog was marked with a 

unique combination of stripes, rings, circles, and other 

gross patterns. Permanent identification was insured by 

placing a National #1 eartag in each ear. After the dye 

pattern was lost through molting, the animals were retrapped, 

identified by eartag numbers, and remarked with dye. 

Observations at the study colony were made from a blind 

constructed on an uphill edge of the colony. Because prairie 

dogs do not colonize rocky slopes (Koford 1958), this 

location probably had little influence on colony expansion 

activities. In 1979, habituation by the prairie dogs near 

the blind required nearly a month. Habituation to a new 

blind constructed in 1981 required only a week, perhaps 

because animal density directly in front of the new blind was 

lower and the prairie dogs had become more accustomed to my 

presence. 

The locations of territorial disputes were regularly 

recorded on a map of the colony. Determining exact locations 

was made possible by a 15-m grid system (Figure 2) and large 

plastic markers at well-used burrow mounds. In this manner, 

territorial boundaries were delineated and coterie 

compositions identified. Thus, any change in coterie 

composition due to immigration or emigration was easily 
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observed. Vegetation zones were remapped every 2-3 months to 

quantify changes in colony size and types of vegetation 

available in each coterie territory. 

Aging prairie dogs Qy tooth wear 

Tooth wear on the molars was determined by holding the 

mouth open with a large pair of ring pliers. Wear on the 

molars was classified as 1) high cusps, 2) cusps slightly 

worn, 3) cusps rounded with dentin visible, 4) molars 

completely flattened at or near the gum line. By 1981, tooth 

wear data from known-age residents of the study colony 

indicated the first 2 categories to be yearlings and 2-year­

olds, respectively. Adult sized individuals with high cusps 

in 1979 fit into the third class in 1981, indicating that 

they were probably 3-year-olds. The fourth category was 

classified as ~ 4-year-olds. Dispersers and immigrants 

captured in 1980 and 1981 were aged according to these tooth­

wear classes. 

Radiotelemetering of dispersing prairie dogs 

Radiotelemetry has been used by several investigators to 

monitor movements of rodent species (Banks et ale 1974, 

Cranford 1977, Mineau and Madison 1977), but not for the 

semifossorial prairie dog. Radiocollars were designed 

especially for this study by Cedar Creek Bioelectronics Lab, 

2660 Fawn Lake Drive N.E., Bethel, Minnesota. Each collar 
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weighed about 30 g (approximately 3% of the body weight of an 

adult prairie dog), and transmitted at frequencies of 

164.1-164.9 Mhz. The effect of the radiocollars on the 

behavior of 5 residents of the study colony was investigated 

in 1979 (Table 1). The behavior of the experimental animals 

was not significantly different from that of uncollared 

colony residents (X 2 = 7.53, df = 9, P > .50). Because 

prairie dogs commonly groom each other, the collars were made 

of a polyester/fiberglass cord that proved to be impervious 

to gnawing. Prairie dogs have large heads, and it is 

improbable that the radiocollars could slip off. Three 

residents of the study colony wore collars for 5 months 

during 1980. 

Dispersers found away from colonies were captured with 

nets and burlap bags. These individuals were radiocollared 

and immediately released at the capture location. The 

dispersers were tracked with a hand-held yagi antenna and 

portable AVM receiver. To avoid chasing the disperser or 

otherwise affecting its movement, the tracker maintained a 

distance of approximately 0.5 krn behind the prairie dog. 

Tracking continued until the the disperser died, stopped 

moving at dusk, or entered a colony. Locations of dispersers 

were checked daily, and eventually weekly, until the 

transmitters failed (approximately 3 months). A mortality 

was counted if the disperser's body was found or its collar 
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Table 1. A comparison of the behavior of radiocollared and 
uncollared prairie dogs of the study colony, July 
1979. The colony was scanned at hourly intervals. 
Activities of both radiocollared and uncollared 
individuals were recorded simultaneously. 
Percentages of total are within parentheses 

EREQUENCY (f OBSERV8IIONS 
RAD IOCOLLARfJ) UNCOLLARFD 

ACTIVITY PRAIRIE OCGS PPA IR IF. roc,s 

SIlTING 16 (5) 49 (5) 

STAND AlERT J2 (4) 44 (5) 

WALKING 36 (]J) 85 (9) 

RUNNING 6 (2) 16 (2) 

ALLOJRC(l'1 I NG 2 0) 10 (1) 

ll.lJTaJmlING 2 (1) ]2 (D 

HEAD OUT 2 (1) 13 (1) 

SUNNING 2 (1) ]2 (1) 

AGONISTIC 4 (1) III (2) 

FEEDING 25] (75) 691 (73) 

TOTAL 333 9lt6 
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was found. In case of the latter, a predation was counted 

only if the collar was severely chewed and accompanied by 

blood or body parts. If a disperser was lost during 

tracking, data on dispersal distance for that individual were 

disregarded. 

Immigrants to the study colony were radiocollared to 

facilitate the collection of survival data, and to monitor 

any additional movement. Because it was not possible to 

simultaneously track numerous animals, not all dispersers and 

immigrants were radiocollared. 

Vegetation analyses 

In 1979, 5 newly established colonies were located that 

were no more than 3 months old. Because of the young age of 

these colonies, I assumed that the condition of the 

vegetation was not due to prairie dog modification. 

Vegetation species groups and characteristics were analyzed 

by sampling 30 plots at regular intervals along a transect 

across the greatest length of the colony (Daubenmire 1959). 

Vegetation height was measured to the nearest cm. These new 

colonies were compared with disturbed, but uncolonized, 

sites: 1 recently burned, 1 surrounding a buffalo watering 

hole, and 3 cattle pastures randomly located on private land 

outside the park boundary. In addition, undisturbed prairie 

sites were randomly located inside the park in 1979 and 1980, 

and compared with the above areas. 
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A small controlled burn was conducted by WCNP staff in 

the fall of 1979 beside a large colony. In March and October 

1980, active burrows were counted on burned and unburned 1 ha 

plots. The sample plots were situated in colony expansion 

areas with similar soil, topography, and vegetation. 

Statistical procedures 

Data were analyzed by parametric chi-square tests, t­

tests, F tests, Fisher's Exact Tests, and analysis of 

variance. For the latter, significant differences between 

means were determined using Duncan's New Multiple-range Test. 

Because data for the vegetation analysis were recorded as 

percentages, an arcsine transformation was used to correct 

for non-normal distribution. Exact probability for multiple­

cell chi-square analysis followed Baker (1977) but modified 

by Ken Koehler, Statistics Department, Iowa State University. 

All significance levels are reported from one-tailed 

statistical analyses. Means are expressed ± one standard 

deviation and sample sizes are indicated by parentheses. 



19 

RESULTS AND DISCUSSION 

Attributes of Dispersers 

Two distinct types of prairie dog dispersal occurred. 

Intracolony dispersal was movement away from the natal 

coterie into another coterie of the same colony. This 

usually resulted in colony expansion due to plant 

modification and burrow excavation on the colony periphery 

(King 1955). Interco1ony dispersal was movement away from 

the natal colony and generally involved long-distance 

movements. Intercolony dispersal may result in either colony 

expansion or the initiation of new colonies. 

Dispersal season 

Intercolony dispersal occurred only during an annual 

5-week period, the peak occurring in early June (Figure 3). 

Dispersal seasons coincided with spring precipitation and the 

emergence of litters. Thus, dispersing individuals probably 

had good food and cover for travel, and emigrated at a time 

when animal density was highest on prairie dog colonies (King 

1955, Koford 1958). Prairie dogs have never been reported 

away from established colonies in WCNP at other times of the 

year (Rich Klukas, WCNP Research Biologist, personal 

communication). 
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Intracolony dispersal at the study colony was observed 

throughout the year. However, most intracolony dispersal and 

unexplained disappearances of animals occurred during winter 

and spring (X2 = 24.5, df = 4, P < .005) (Figure 4). The 

spring period coincided with sightings of intercolony 

dispersers, and was the only time that immigrants arrived at 

the study colony. Many of the unexplained disappearances 

during spring were probably due to emigration. Because these 

animals do not hibernate, winter may be a critical time of 

year (Koford 1958). Thus, most disappearances in winter were 

believed to be in situ mortality. 

Sex and age of dispersers 

There was a significant sexual difference in the age of 

intercolony dispersers captured in WCNP during 1980 and 1981; 

males tended to be yearlings, while females included both 

yearlings and older individuals (X 2 = 16.9, df = 2, P < .005) 

(Table 2). If dispersers represented a random subset of the 

population, then a female-skewed ratio should result because 

females generally outnumber males in prairie dog populations 

(Koford 1958, Hoogland 1977). However, there was no 

statistical difference between the sexes of dispersers 

captured during this study (X 2 = 0.58, df = I, P > .25). 

Moreover, the sex ratio of yearlings (prereproductives) was 

unexpectedly skewed in favor of males (2.6:1). 
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Table 2. Sex and age of intercolony dispersers (including 
3 roadkills) during 1980 and 1981. Relative 
frequencies are within parentheses 

FREQUEl'JCY 

AGE rnLE FEmLE 

YEARLING 31 (91) J2 (42) 

2 YEARS 2 (6) 8 (29) 

>2 YEARS 1 (3) 8 (29) 

TOTAL 34 28 
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During the dispersal seasons at the study colony, 

disappearance and intracolony dispersal was also more likely 

for yearling males than yearling females (P < .001, Fisher's 

Exact Test), and for yearling males than adult males 

(P = .001, Fisher's Exact Test) (Figure 4). Dispersal of 

predominantly prereproductive individuals is common in 

sciurids (McCarley 1966, Armitage 1973, Barash 1973, Michener 

1982) and occasional in cricetids (Gaines and McClenaghan 

1980). A male-skewed sex ratio of dispersers prior to first 

breeding may reduce inbreeding (Howard 1960, Lidicker 1962) 

and allow females to remain and breed in a familiar area, 

enhancing reproductive success (Michener 1982). 

Given the risks involved in intercolony dispersal (see 

p. 41-42), it is difficult to understand why older females 

dispersed. Though seemingly healthy (body weight, general 

appearance), several were extremely old (molars worn to the 

gum line). There was little movement or disappearance of 

female residents of the study colony. The typical pattern 

was for yearling males to disperse and females of all ages to 

remain in their natal coteries. 

Hoogland (1982) reported that males disperse within 

their natal colony as yearlings. After about 2 years, these 

adult males again move to different coteries within that 

colony leaving their mates and female offspring. In this 

study, there was a conspicuous absence of adult males in the 
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sample of intercolony dispersers (Table 2). The difference 

in lifespan between males and females may account for this. 

By their third or fourth year, males appeared to be in poorer 

condition compared with females of the study colony. The 

longer-lived females probably were capable of long-distance 

movement at older ages. 

Distance of dispersal 

During 1980 and 1981, 16 dispersing prairie dogs were 

radiocollared and tracked to their destination (Table 3). 

Destination refers to their death or to their establishment 

within a previously existing colony. Note that the distance 

travelled was measured from the point of capture while en 

route. Therefore, these values should be considered minimum. 

The dispersal routes were generally meandering; the 

straightline distance (X = 2.4 ± 1.7 krn) was somewhat less 

than the actual distance travelled (X = 3.0 ± 2.1 krn). The 

mean distance travelled by males was significantly greater 

than that of females (males: If = 3.9 ± 2.4 krn, N = 8; 

females: X= 2.1 ± 1.5 km, N = 8; t = 1.79, P < .05). The 

adaptive value of distance-differential dispersal between the 

sexes is the reduced chance of inadvertently mating with a 

close genetic relative (Howard 1960). Difference in 

dispersal distances between the sexes has been reported for 

thirteen-lined ground squirrels (Rongstad 1965), woodchucks 

(Marmota monax) (Snyder 1976), meadow voles (Microtus 
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Table 3. Characteristics of inter colony dispersers 
radiocollared during 1980 and 1981. Included 
are individuals captured on roadsides away 
from colonies and immigrants captured at, and 
subsequently dispersed away from, the study 
colony. Rate of travel was calculated using 
actual dispersal distance/hours 

TIME DISTANCE {KM} RATE OF 
DISPERSER DAYS HOURS SIRAIGHILINE ACIUAL IRAVEL 

F 103 1 0.8 1.9 2.2 2.8 
F 109 1 3.0 0.5 0.8 0.3 
MIll 2 4.8 1.8 2.6 0.5 
M 112 2 5.8 5.5 6.7 1.2 
F 114 1 1.0 1.7 2.6 2.6 
M 136 1 1.5 4.3 4.9 3.3 
~1 138 1 4.5 4.5 6.4 1.4 
F 140 1 1.5 2.6 3.4 2.3 
F 142 1 0.5 0.9 1.0 2.0 
F 200 1 2.5 3.9 4.8 1.9 
M 201 2 5.0 2.9 3.3 0.7 
F 213 1 0.3 0.5 0.5 1.7 
F 221 1 2.5 1.3 1.5 0.6 
M 222 1 5.5 4.2 5.6 1.0 
M 223 1 0.2 0.5 0.5 2.5 
M 22~ 2 ~ Q2 (h.a LJl 
MEANS eN= 16) 2.51:2.0 2.4±1.7 3.00.1 1. 6±D. 9 
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pennsylvanicus) (Tamarin 1977), Richardson's ground squirrels 

(Michener and Michener 1977), and California ground squirrels 

(Dobson 1979). 

Dispersers not captured as immigrants into the study 

colony were captured on the sides of park roads. Aside from 

the fact that animals were most likely seen here, the weedy 

vegetation along roadsides also offered good cover for 

movement (Koford 1958). Routes taken by 2 dispersers are 

illustrated in Figure 5. Except for occasional dashes across 

open prairie, dispersers usually followed ravines, drainage 

areas, canyons, and other protected areas that provided some 

concealment from predators. Dispersers frequently travelled 

through extremely rough terrain (dense forests, mountainous 

areas) uncharacteristic of normal prairie dog habitat. The 

meandering routes usually resulted in slow rates of travel 

(X = 1.6 ± 0.9 kmjhr) (Table 3). Most dispersers seemed to 

have no destination in mind, the movement being almost 

investigatory in nature. They generally moved from one point 

of cover to the next, frequently changing directions. 

However, if their route brought them near a prairie dog 

colony, a straightline dash for the colony sometimes resulted 

(for example, male 112; Figure 5). 

It appeared that some movements were merely short-term 

exploratory journeys. For example, female 114 was a 

lactating female captured as an immigrant at the study 
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colony. Upon her release, she left the colony, travelled 2.6 

km in 1 hr to another colony, and was immediately seen "ID 

kissing" (King 1955) with an adult and 6 young prairie dogs. 

This was so uncharacteristic of both the rate of travel and 

the reception usually afforded an immigrant that it is likely 

she returned to her horne coterie. Another example was male 

67, a resident of the study colony. He reappeared in a 

different coterie after an absence of nearly a week during 

the dispersal season of 1981. But such cases were atypical. 

Most dispersers moved slowly and if they found a colony, 

their dispersal ended. 

Condition of dispersers 

Slade and Balph (1974) surmised that dispersing Uinta 

ground squirrels were as healthy as resident squirrels. 

Likewise, there were no obvious physical differences between 

dispersing and resident prairie dogs. Using scarring data as 

an index of social conflict prior to dispersal, I compared 

intercolony dispersers with study colony residents. I found 

that, in most cases, dispersers were less scarred than 

residents (Table 4). However, the average age of adult 

(> 2 years) dispersers in 1981 was younger than the average 

adult resident of the study colony; therefore, scarring data 

for this cohort may not be comparable. But yearling male 

dispersers for both years were significantly less scarred 

than yearling male residents (1980: t ~ 2.93, N ~ 16, 
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P < .01; 1981: t = 2.92, N = 46, P < .01). 

Body weight may be an indicator of physical condition. 

Weights of dispersers were significantly less than those of 

residents of the study colony (males: t = 3.11, N 60, 

P < .01; females: t = 3.66, N = 58, P < .01) (Table 5). 

However, when compared with residents of another colony 

(Rankin Ridge) in WCNP, there was no difference between 

female mean weight (t = 0.57, N = lOS, P > .50), and male 

dispersers were insignificantly heavier than male residents 

(t = 1.45, N = 81, .05 < P < .10). Therefore, I cannot 

conclude that dispersers were in poorer physical condition 

than residents. 

There is some evidence that good physical condition may 

be necessary for successful immigration. Immigrants were 

probably subjected to considerable stress when attempting to 

enter a new colony. During the 1980 dispersal season, the 4 

surviving immigrants into the study colony lost or maintained 

body weight while the residents were gaining weight 

(Figure 6). This placed the immigrants at a distinct 

disadvantage during the subsequent winter. Reduced weight at 

the onset of winter can result in poorer survivorship (Koford 

1958, Michener 1974, Slade and Balph 1974). Of the 4 

immigrants, only the heaviest survived to participate in the 

1981 breeding season. 
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Success of dispersers 

A primary benefit of coloniality in prairie dogs is 

reduced predation (Hoogland 1981b). This may be due to 

increased "selfish herd" effects (Hamilton 1971) and 

increased awareness of predators via visual and vocal signals 

(Hoogland 1981a). Further, the collective result of 

vegetation clipping by colony members is a clear field of 

vision and, consequently, early detection of predators (King 

1955, Koford 1958). In other words, prairie dogs effect 

changes in the environment of the colony that contribute to 

their survival. Observed predations of prairie dogs in 

colonies are rare (Garrett et al. 1982). Chances of survival 

for an individual that leaves favorable habitat and travels 

into unfamiliar habitat are poor (Errington 1946, Metzgar 

1967, Ambrose 1972). 

Figure 7 illustrates the ultimate fate of 28 

radiocollared dispersers captured during 1980 and 1981. Of 

these, 17 were immigrants to the study colony, and 11 were 

captured on roadsides in WCNP. No individual initiated a new 

colony. Because dispersers were always observed moving 

alone, they had no opportunity to take advantage of social 

behavior that promotes survival in a colonial situation. To 

initiate a new colony, an individual must avoid predation 

until a suitable site is found, excavate a secure burrow 

system, await the chance arrival of another disperser of the 



39 



F
ig

u
re

 
7

. 
T

h
e 

fa
te

 
o

f 
ra

d
io

c
o

ll
a
re

d
 
d

is
p

e
rs

e
rs

 
c
a
p

tu
re

d
 
d

u
ri

n
g

 
1

9
8

0
 

an
d

 
1

9
8

1
. 

P
e
rc

e
n

ta
g

e
s 

in
d

ic
a
te

 
th

e
 
p

ro
p

o
rt

io
n

 
o

f 
th

e
 
o

ri
g

in
a
l 

to
ta

l 
in

 
e
a
c
h

 
c
a
te

g
o

ry
. 

* 
=

 d
e
a
th

 
d

u
e
 

to
 
p

re
d

a
ti

o
n

, 
a
c
c
id

e
n

ts
, 

o
r 

a
g

g
re

s
s
io

n
 

fr
o

m
 
c
o

n
s
p

e
c
if

ic
s
. 

**
 =

 o
b

se
rv

e
d

 
in

te
ra

c
ti

n
g

 
a
m

ic
a
b

ly
 
w

it
h

 
c
o

lo
n

y
 
re

s
id

e
n

ts
 

a
n

d
 

d
e
fe

n
d

in
g

 
a 

te
r
r
it

o
r
y

 
w

it
h

in
 
th

e
 

c
o

lo
n

y
 



R
A

D
IO

C
O

LL
A

R
ED

 D
IS

PE
R

SE
R

S 

CA
PT

UR
ED

 O
N 

RO
AD

SI
DE

S 

de
! 

~
~
 

I
ll

il
 1

'1
' 

I
I
 

"D
EA

TH
 (

27
%

) 
1

-
-
-
-
..

 
d

d
 

~
~
 

IM
MI

GR
AT

ED
 T

O 
A

 C
OL

ON
Y 

(7
3%

) II
 ,

 

~
&
 
~
 

J
II

II
 i

l
l
 

"D
EA

TH
 (2

7'7
0) 

1
-
-
-
-
-
-

&&
 

~
~
 

" 
IN

TE
GR

AT
ED

 I
NT

O 
A

 C
OL

ON
Y 

(4
5%

) 
~
&
 

~
~
 II

 J
 

JI
I 

II
 

IM
MI

GR
AN

TS
 T

O 
ST

UD
Y 

CO
LO

NY
 

00
 

~
~
 

II
I!

l 
I
'l

l'
 

I
I
I
 

'I
l
l
 

"D
EA

TH
 (

41
%

) 

I 
· 

rJr
J 
~
 

l 
l'

I'
1

 I
II

 
"IN

TE
GR

AT
ED

 I
NT

O 
EM

IG
RA

TE
D 

FR
OM

 
ST

UD
Y 

CO
LO

NY
 (

29
'70

) 
ST

UD
Y 

CO
LO

NY
 (2

9'7
0) 

~
~
 
~
 

~e
! 

~~
 

II
' 

IJ
 

I 
II

I'
 

'D
EA

TH
 0

8%
) 

&
~
 

~
~
 

'D
EA

TH
 0

2%
) 

~
~
 

<}
<}

 

I
i
 I

 
SU

RV
IV

ED
 T

O 
TH

E 
FO

LL
OW

IN
G 

BR
EE

DI
NG

 S
EA

SO
N 

(1
2%

) 
~
&
 
~<

} 
-

-
I 

I 

'I
 

"IN
TE

GR
AT

ED
 I

NT
O 

A.
 

DI
FF

ER
EN

T 
CO

LO
NY

 0
8%

) 

~
~
 
~
 

I 
I
' 

~
 

o 



41 

opposite sex, and survive for months until the onset of 

breeding. Thus, the probability of development of a new 

colony must be extremely small (Koford 1958:16). 

Rather than start a new colony, immigration into a 

previously existing colony may increase the probability of 

survival. However, immigrants to the study colony were met 

with a great deal of hostility from residents. Although 

prairie dogs are territorial and repel any individual not of 

their coterie, they seemed particularly agitated by the 

presence of a newcomer to the colony (see Wilson 1975: 

273-274). Immigrants were prevented from entering the colony 

properi consequently, they wandered throughout the tall 

unmodified grass that surrounded the colony, and occupied 

shallow peripheral burrows that were excavated by the 

immigrants themselves or by residents during the normal 

course of colony expansion. Five of the 17 (29%) immigrants 

were eventually tolerated by the residents and filled a 

vacancy in a coterie territory, but only 2 (12%) survived to 

participate in the following breeding season. If the same 

rate of success applied to road-captured dispersers 

integrated into other colonies (Figure 7), then possibly 2 

others (18%) succeeded in making a genetic contribution to a 

different population. Poor survivorship of immigrants was 

probably due to 1) increased predation because of their 

peripheral position in the colony relative to residents, and 
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2) a decline in their physical condition after arrival. The 

latter may have been promoted by aggression from residents, 

and by their peripheral location resulting in less time 

feeding and more time watching for predators (Hoogland 

1981a). 

Overall, dispersing prairie dogs were significantly less 

likely to survive compared with those individuals that 

enjoyed the benefits of colonial life [dispersers: 15 of 28 

(64%) died; residents: 18 of 193 (10%); X2 = 40.1, df = 1, 

P < .001]. Predation was not the only cause of death; 3 died 

in burrows from wounds inflicted by residents, and 1 died 

after apparently falling from a cliff. Disperser success did 

not vary according to sex (X2 = 0.08, df = 1, P > .75) or age 

(X2 = 2.52, df = 2, P > .25). 

Factors Affecting Dispersal 

A number of proximate factors responsible for dispersal 

have been suggested by several investigators. However, many 

of these studies were not specifically directed toward 

dispersal activity and little evidence was produced in 

support of the theories. In the present study, I examined 5 

possible factors: 1) animal density in relation to food 

supply, 2) shortage of available mates, 3) eviction of 

residents by invading prairie dogs, 4) harassment of adults 

by juvenile prairie dogs, and 5) genetic fac~ors. 
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Density in relation to food supply 

Dispersal as a density-dependent response has been 

suggested by several investigators (Errington 1957, Davis et 

al. 1964, Carl 1971). The fact that intercolony dispersal of 

prairie dogs occurred during the time of peak colony density 

(i.e., period of juvenile emergence) implied such a 

relationship. To examine this possibility, I compared peak 

animal density in coteries of the study colony to the 

relative change in animal numbers in those coteries during 

the dispersal seasons of 1980 and 1981 (Figure 8a); there was 

no significant relationship (F = 0.52, N = 15 coteries, 

P > .10; r = -.20). Further, intraco1ony dispersal occurred 

at any time of year, not just during periods of peak animal 

density. 

As mentioned above, discrete vegetation zones may be 

produced on colonies due to time-differential effects of 

prairie dog grazing. Garrett et al. (1982) noted a 

pronounced feeding preference for the grass-dominated edge 

zone (Figure 2). The well-developed burrows in the middle of 

the colony (interior zone) were used almost exclusively for 

sleeping nests and nurseries, but most feeding activity 

occurred at the periphery. A significant inverse 

relationship existed between animal density relative to the 

preferred edge zone (anima1s/ha of edge) and the relative 

change in animal numbers during the dispersal seasons 
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(F = 8.66, N = IS, P < .025; r = .-63) (Figure 8b). But this 

may not be a linear relationship. If the 2 data points in 

Figure 8b representing high-density coteries are excluded, no 

significant relationship exists (F = 1.97, P > .25). Because 

I have little data for high-density coteries, no definitive 

conclusion can be reached. However, a curvilinear 

relationship is possible; that is, a response to high 

density-low food supply is elicited only after a certain 

critical point is attained. 

Eberhardt (1970) pointed out a problem with the type of 

analysis presented above. Because population size is used in 

the calculation of both the dependent and independent 

variables, some correlation would be expected even in the 

absence of a true relationship. However, 2 lines of evidence 

suggest the importance to prairie dogs of the preferred 

grazing area, and imply that dispersal may result from a 

shortage of this resource. 

First, coterie territories of the small (1.9 ha) study 

colony were almost always situated so that coterie members 

had access to the edge. In the few cases where individuals 

were confined to areas in the interior zone, they did not 

fare well. For example, in March 1980, 3 prairie dogs were 

restricted to the interior zone due to development of "split 

coteries" (Hoogland 1981b). During the following 3-month 

period, the physical condition of these individuals 
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deteriorated rapidly: 1 eventually died in a burrow, another 

disappeared, the third survived after he abandoned his 

interior territory and was accepted by his brother in a 

coterie adjacent to the colony periphery. During this time 

period, only 3 of the other 39 residents that had access to 

the edge died or disappeared (P = .033, Fisher's Exact Test). 

Two other prairie dogs were similarly confined in May of 

1981. However, unlike the previous year, this occurred when 

vegetation was growing in the middle of the colony. These 2 

individuals survived, but they were prevented from grazing in 

the preferred edge zone. By October, they both weighed 

significantly less than their cohort average (t = 3.13, 

N = 17, P < .01). Reduced body weight during fall may lessen 

chances of winter survival. Because prairie dog colonies 

frequently cover 50 ha or more (Cheatheam 1977, Koford 1958), 

the presence of interior territories probably is common. 

Food shortages must be at least periodic occurrences during 

the time of juvenile emergence, as well as during periods of 

drought. This kind of crisis would affect all individuals 

regardless of sex or age. This may account, at least in 

part, for dispersing females of all age classes (Table 2). 

Adult males probably were less capable of long-distance 

movements than adult females. 

Second, even though females of the study colony rarely 

moved, an exception occurred in 1 coterie during the 
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dispersal season of 1981. In this case, the coterie density 

was high and the territory was severely lacking in the 

preferred edge zone. Within a 3-week period, 3 (2 adults, 1 

yearling) of 6 females moved or disappeared from this coterie 

while no changes occurred in other coteries (N = 26 females) 

(P = .004, Fisher's Exact Test). These observations are 

consistent with Dobson's (1979) conclusion that female 

California ground squirrels disperse in response to shortages 

of food. 

Bailey (1926, 1931), King (1955), Koford (1958), and 

Coppock (1981) reported prairie dog populations concentrated 

near the borders of colonies. If a territory is located 

adjacent to the colony periphery, increased demand for food 

at the time of juvenile emergence would cause the coterie to 

expand into the prairie surrounding the colony. However, if 

restricted to a territory in the center of the colony, 

dispersal may be the only alternative for individuals facing 

a food shortage. 

Shortage of available mates 

The coterie is the reproductive unit for black-tailed 

prairie dogs (Foltz and Hoogland 1981, Hoogland 1981b). 

Inasmuch as most coterie members are close genetic relatives, 

it follows that inbreeding degeneration may result. However, 

Hoogland (1982) reported that prairie dogs avoid inbreeding 

through behavioral mechanisms; specifically, dispersal of 
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males prior to first breeding or absence of breeding behavior 

if such dispersal does not occur. 

In this study, males of the study colony almost always 

dispersed from their natal coteries as yearlings. Of 33 

yearling males, 30 moved away from close genetic relatives 

(X 2 = 22.1, df = I, P < .001). Of the 3 that remained in 

their natal coteries, 2 divided their natal territories after 

an unrelated female immigrated, and defended the area and the 

female newcomer against their relatives. In the third case, 

all female relatives had died or disappeared prior to the 

breeding season of his yearling year; thus, breeding 

opportunities were not inhibited by relatives. Because older 

males typically move to different coteries before their 

daughters attain breeding age, incestuous mating between 

father and daughters is unlikely (Hoogland 1982, this study). 

In only 4 of 9 cases (44%) in the present study was a father 

still present at the time of his daughter's first breeding 

season. Two of these females did not copulate; the other 2 

were part of a "split" coterie and copulated only with an 

unrelated male. These data suggest that relatedness of 

individuals affects the likelihood of breeding, and that 

dispersal (for males) may be the only alternative for 

reproduction. 
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Eviction from the coterie territory 

Christian (1970) suggested that dominant individuals 

force subordinates into suboptimal habitat when density 

reaches high levels. However, for canids, Bekoff (1977) 

believed that social interactions during juvenile ontogeny 

was a more important determinant of dispersal than 

aggression. King (1955) reported little overt display of 

dominance among prairie dogs. But the older male of the 

coterie holds a specialized dominance position in that his 

primary responsibility is defending the group from 

territorial interlopers. I frequently observed females and 

yearling males respond submissively to the approach of their 

dominant male. It follows that this dominant animal might 

respond to high density by forcibly evicting some coterie 

members. I have no data to support this possibility. As 

mentioned above, intercolony dispersers generally were less 

scarred than residents of the.study colony. Although common 

in other highly social animals (e.g., vicuna, Franklin 1974; 

marmots, Barash 1973, Armitage and Downhower 1974), prairie 

dogs in this study were never expelled by their fellow 

coterie members. 

Agonistic behavior between coterie members was 

pronounced only during the time when females defended their 

unweaned infants against any intruder, from within or outside 

the coterie. The rate of territorial encounters was compared 
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during 5 time periods in 1980, including female defense of 

nest burrows (Figure 9). Note that the peak in aggression 

occurred just prior to the dispersal season (early summer). 

The peculiarity of this was that much of the aggression was 

directed toward yearling males within their own coterie. I 

rarely observed the dominant male trespassing near the nest 

burrow, but yearling males (and other females) were 

frequently chased by the mother as they attempted to enter 

her burrow. It is logical that, after a certain level of 

intracoterie aggression is reached, some coterie members 

might emigrate during the following dispersal season (King 

1955). 

Most territorial disputes were settled between adult 

males of adjacent coteries. Because dominant males 

occasionally move to other coteries, the remaining coterie 

members may be threatened with aggression from invaders after 

his departure. Forcible expulsion by invaders was observed 

by Hoogland (assistant professor, Princeton University, 

personal communication), but I have never observed this at 

the study colony. After a new male immigrated into a 

coterie, the residents typically avoided contact with him 

until accustomed to his presence. Yearling males frequently 

emigrated soon after but were never chased out by the 

newcomer. Nevertheless, the mere presence of a new dominant 

male may represent an intolerable change to some resident 
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yearling males, and the possibility of passive displacement 

may be an important factor pertaining to dispersal. 

Harassment of adults Qy juvenile prairie dogs 

During the first few months following emergence, 

juveniles constantly followed and interacted with adults 

(King 1955, Tileston and Lechleitner 1966). This interaction 

may take the form of jumping on the adult's backs, biting 

their tails, crawling under their chins as they attempted to 

feed, or other antics that generally interfered with normal 

activities. King (1955) suggested that some adults may 

emigrate to avoid this incessant harassment. Juveniles may 

also effect dispersal of adults in other species (Harper 

1970). In the present study, lactating females were 

particularly irritated by this juvenile behavior, frequently 

drubbing the young with their forepaws and running from their 

approach. Males seemed less bothered and spent more time 

than females in playing with and grooming the young. 

Considering the physiological strain of gestation and 

lactation, females especially needed uninterrupted time for 

feeding [females molted later and weighed less when lactating 

(lactating: 705.0 ± 47.5 g, N = 13; nonlactating: 

851.3 ± 58.1 g, N = 13; t = 7.03, P < .001)]. 

Two lines of evidence suggest that harassment by 

juveniles may cause dispersal of females. First, when males 

occasionally "split" a coterie, resident females used the 
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entire original territory but the new male defended his newly 

acquired subterritory from other males and juveniles. 

Therefore, although females rarely dispersed at the study 

colony, they could occasionally escape the attention of their 

young by spending their time in such a subterritory. During 

the first 3 months following juvenile emergence in 1980 and 

1981, 11 females moved into subterritories away from their 

young. No female remained near her offspring if presented 

with an opportunity to do otherwise (i.e., development of a 

"split" coterie). For the same time periods, only 3 of 9 

males dispersed to coteries with less young (P = .002, 

Fisher's Exact Test). In other words, male movement was 

independent of the number of juveniles present; if females 

had the opportunity to escape harassment by juveniles, they 

did. 

Second, 2 intercolony dispersers that immigrated to the 

study colony were lactating females (7% of female 

dispersers). Therefore, females occasionally may disperse 

long distances away from their young. One of these 

immigrants remained and became part of an established 

coterie. The other apparently returned to her original 

coterie in a colony 2.6 km away where she was observed with 6 

juveniles. This is an unusually large litter size for 

prairie dogs (Hoogland 1979, this study). This is weak 

evidence but may indicate that the presence of juveniles 
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affects dispersal behavior. To this point, I have no data to 

show that the absence of young resulted in more time for 

feeding and other activities, but the implication is 

possible. 

Genetic factors 

Genetic differences among individuals have been 

recognized as a possible influence on dispersal. Blair 

(1953) thought that some individuals in rodent populations 

possess an inherent tendency to disperse. Howard (1949) 

found nonrandom dispersal distances and speculated that an 

innate mechanism was responsible. Lidicker (1962, 1975) 

referred to an "emigratory drive", some individuals being 

genetically predisposed to respond to increasing density 

before environmental pressure is exerted on the population. 

Krebs (1978) took Chitty's (1967) analysis of population 

fluctuation in rodents and espoused the view that dispersal 

is a genetic response to increasing animal density. 

Several investigators have found genetic differences 

(electrophoretic loci) between residents and dispersers (ref. 

in Gaines and McClenaghan 1980). Results of these studies 

are unclear because single locus studies may not be 

meaningful for a likely polygenic trait such as dispersal. 

However, if there is a genetic basis for dispersal, 

heritability is likely in offspring of dispersers. Hilborn 

(1975) found that the tendency to disperse was nonrandomly 
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distributed among litters of 4 species of Microtus. 

Moreover, Beacham (1979) found that littermates tended to 

disperse at the same age. 

I examined the above relationship among male offspring 

of females of the study colony. Because females rarely 

dispersed, daughters were not included. Although males were 

not found to disperse before their first breeding season in 

other investigations, this was a common occurrence in the 

colony I studied (Garrett et al. 1982). The dispersal 

behavior of direct male descendents of 11 females is compared 

in Table 6. Sons and grandsons were separated into 2 

categories: 1) those that dispersed prior to their first 

breeding season and 2) those that remained in their natal 

coterie during their first breeding season. Overall, there 

was a significant difference in the likelihood of early 

dispersal (X 2 = 23.58, df = 10, P = .01). Note that all male 

descendents of female 52 dispersed. If this female is 

excluded, the difference is not significant (X2 = 12.16, 

df = 9, P = .22). Therefore, although it may be difficult to 

predict the tendency for early dispersal by maternity, there 

may be situations in which all male offspring of a particular 

blood line follow a predictable dispersal pattern for no 

obvious environmental reason. There was no relationship 

between the mother's weight at parturition and subsequent 

early dispersal of her sons (N = 13 females, r = .07, 
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Table 6. Comparison of the number of males born in 1979 and 
1980 that dispersed prior to their first breeding 
season and those that remained in their natal 
coterie during their first breeding season 

NurllBER OF ~~LE DESC[~lDENTS 
F5~1t\LE DISPERSED DID nOT D ISPERSE 

52 6 0 

15 1 6 

48 1 3 

5 0 1 

16 0 3 

24 1 5 

27 0 } 

19 J. 1 

3 0 2 

54 2 0 

18 0 3 



59 

P > .50). There also was no relationship between early 

dispersal and total area per animal (N = 8 coteries, 

r = -.08, P = .50) or preferred feeding area per animal 

(N = 8 coteries, r = .11, P = .50). Further, I found no 

relationship between litter size and proportion of males that 

dispersed prior to their first breeding season 

(N = 12 litters, r = .11, P = .50). These results suggest 

the presence of an innate mechanism but are difficult to 

interpret because of the various social factors that may 

influence early dispersal (e.g., maternal effects, behavioral 

differences among littermates) (Bekoff 1977), and because of 

subtle environmental factors that are difficult to measure. 

Clearly, a more lengthy study relating this information to an 

electrophoretic analysis is necessary. 

Conclusions 

Dispersal of prairie dogs is likely the result of a 

variety of factors. It is probable that different 

individuals respond to different pressures depending on 

conditions particular to that animal. This study found that 

environmental factors include shortages of food and mates, as 

well as social factors within the coterie. But because of 

benefits that the species derives from dispersal, this 

behavior would be selected for even in the absence of 

environmental stimuli (Howard 1960, Lidicker 1962). 
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Intracolony dispersal is a low risk venture. Although 

it may be difficult to enter a different coterie, the prairie 

dog remains in a familiar setting thereby still benefiting 

from a colonial situation (i.e., reduced predation). 

Dispersal within the study colony was limited almost entirely 

to males. These individuals were prereproductive yearlings 

and adults moving away from closely related females, and 

suggests that males were moving for reproductive purposes. 

Data are limited on intracolony dispersal of females, but 

food shortages and harassment by juveniles may be proximate 

causal factors. This is consistent with Dobson's (1979) 

conclusion that male California ground squirrels disperse to 

avoid inbreeding, while females move in response to food 

shortages. 

Intercolony dispersal is a high-risk venture. The 

disperser is unprotected in unfamiliar surroundings, and 

survivorship is poor. Because of the risks involved, it is 

logical that this kind of movement should occur only during 

the time of year when food and cover are abundant. These 

long-distance dispersers fall into 2 distinct categories (cf. 

King 1955): 1) yearling males and 2) females of all ages. 

The stimulus for yearling male emigration may be primarily 

innate; yearling males moved farther than females, movements 

were made without prior experience or an instructor to 

imitate, travel frequently was across unfavorable habitat 
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bypassing favorable habitat, and the stimulus was of short 

duration when the animal reached reproductive maturity 

(Howard 1960). The male-skewed sex ratio of yearling 

dispersers may also indicate an innate mechanism. However, 

lack of unrelated females in the coterie may also stimulate 

dispersal of yearling males. The all-age female dispersers 

most likely were reacting to both environmental and innate 

stimuli. The shorter dispersal distances of females may 

indicate that they were moving just far enough to secure an 

adequate food supply, a factor affecting all individuals 

regardless of age. Data from the study colony suggest that 

such pressure does result in female movement. But, if 

environmental conditions were optimal, the development of new 

colonies could not occur without the evolution of a dispersal 

tendency in both sexes. 

It is difficult to determine if intercolony dispersal is 

a more extreme response to the same factors that cause 

intracolony dispersal. It seems likely that a prairie dog 

could lessen some dispersal pressure in its coterie by simply 

moving to a different territory within the same colony. 

However, because the exchange of genetic material between 

colonies obviously benefits the species, long-distance 

dispersal should be selected for. It is tempting to 

speculate that most all intercolony dispersal is innate. 

Additional study of prairie dog life requisites and behavior 
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may answer this question, as well as illuminate the relative 

importance of factors presented in this report. 
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MANAGEMENT OF PRAIRIE DOG DISPERSAL 

The increase in the size and number of prairie dog 

colonies in WCNP has been a chronic problem since control 

programs were discontinued in the mid-1960s. In 1967, there 

were an estimated 254 ha of prairie dog colonies in the park 

(Lovaas 1972). Aerial photographs in 1978 indicated an 

excess of 500 ha (Dalsted et al. 1981). This worsening 

situation is a concern of park managers because 1) the native 

prairie component of the park is shrinking every year due to 

encroachment of forest and modification by prairie dogs, 2) 

prairie dogs are believed to be competing for forage with 

other grazing wildlife, e.g., buffalo (Bison bison) and elk 

(Cervus canadensis), and 3) park managers are being accused 

by local landowners of maintaining a reservoir of prairie 

dogs infesting adjacent rangeland. 

The prairie dog historically was an integral component 

in the prairie ecosystem. However, records indicate that 

numbers of colonies increased since the time of Lewis and 

Clark, peaking during the early 1900s before massive 

extermination campaigns eliminated prairie dogs from much of 

their range (Koford 1958). Increased tillage and the 

introduction of domestic livestock in the late 1800s may have 

significantly contributed to the spread of prairie dogs. 

Generally limited by tall vegetation and other visual 
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barriers, colony growth probably was encouraged by the heavy 

grazing that occurred throughout western United States during 

the period (see Bentley 1898). Without exception, all the 

large colonies in WCNP have a history of plant community 

disturbance prior to colonization. For example, Bison Flats 

started around a water hole that was regularly trampled by 

bison, Pringle after long-term cultivation, and Norbeck and 

Sanctuary were heavily grazed areas in which bison and elk 

were pastured (Cole 1958). 

Plant groups and physical characteristics of newly 

colonized sites in 1979 were compared with undisturbed 

prairie in 1979 and 1980, and with disturbed sites in 1980 

(Table 7). Although there were significant differences in 

abundance of plant groups among the different areas, highly 

significant differences occurred only in physical 

characteristics: bare ground (F = 75.9, P < .001) and 

vegetation height (F = 225.5, P < .001). Thus, colony 

initiation may be a response to those characteristics that 

result from the disturbance of native vegetation. 

Mead (1899) observed that "the foot of the buffalo was 

necessary for their [prairie dog] existence." Coppock et al. 

(1980) reported that bison may actively seek prairie dog 

colonies during certain times of year for the more palatable 

and nutritious grasses growing on colony edges compared with 

unmodified prairie. The associated trampling of colony 
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peripheries probably promotes the expansion of colonies into 

the surrounding tall grasses. Implied in this symbiotic 

relationship is a direct correlation between the size of the 

bison herd (and possibly elk) and the increase in colony 

surface area in the park. But records of total colony 

acreage are limited due to infrequent mapping of prairie dog 

colonies. There are only 3 years with data since 1964, yet a 

strong correlation exists between the size of the combined 

bison and elk herds and total acreage of colonies (r = .99). 

Regular monitoring of prairie dog colonies is necessary to 

validate the relationship, but this possibility must be 

considered when determining numbers to be periodically culled 

from the herds of large ungulates in the park. 

The control of rank growth of graminoids and invasion of 

woody species by controlled burning also may influence colony 

expansion. Following a fire in 1977, Northtown (Figure 1) 

rapidly expanded into the area affected by the burn (Rich 

Klukas, personal communication). A small burn was conducted 

adjacent to the Pringle colony in the fall of 1979. Burrow 

excavation during the following year was significantly 

greater in the burned area compared with an unburned but 

similar area on the opposite side of the colony (burned: 67 

new burrows; unburned: 4) (X2 = 60.5, df = 1, P < .001). 

Fire initially reduces vegetation height and stimulates 

succulent new growth, conditions that are likely favorable to 
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prairie dog invasion. 

The management needs of a national park are different 

than those of the rancher whose land is devoted exclusively 

to production of crops and livestock. The preservation of 

wildlife populations requires control of animal numbers, not 

complete eradication. Yet, park managers have a 

responsibility in regard to the rights of their neighbors. 

The inability to control numbers of prairie dogs within the 

park may threaten the livelihood of adjacent landowners. 

Because WCNP is a relatively small area, prairie dogs 

probably are capable of dispersing onto adjacent land from 

any location in the park [5 of 16 (31%) radiocollared 

individuals dispersed out of the park]. However, most 

dispersal activity could be controlled by directing 

management efforts toward populations located within 2 krn of 

the boundary (X dispersal distance = 2.4 ± 1.7 krn). Further, 

because animal density is likely to be greatest near colony 

peripheries, intensive efforts should be directed toward 

specific areas. The use of visual barriers to control colony 

expansion and diethystilbestrol to control reproduction has 

been tested by Garrett and Franklin (1982), but further 

research is needed. 

The ranching community in the vicinity of the park must 

play an active role in avoiding conditions that encourage 

prairie dog invasion. Dispersing animals may find less 
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trouble immigrating into a colony on private land compared 

with colonies in a protected area. Poisoning programs and 

varmint shooting result in lower animal densities on colonies 

immediately outside the park. Presuming that animal 

populations in the park are regulated by natural means, 

dispersing prairie dogs may find the vacant burrows, sparse 

vegetation, and fewer predators on private rangeland more 

attractive. There is some evidence that they initially may 

survive better. Of the 3 prairie dogs that were radiotracked 

onto private land, all successfully immigrated into a colony; 

only 40% (10 of 25) of the dispersers that remained in the 

park survived the summer following the dispersal .season 

(P = .034, Fisher's Exact Test). However, survival in the 

longterm probably is lower on private land due to private 

extermination attempts. 

It follows that the movement of prairie dogs from the 

park onto surrounding rangeland will continue unless a 

concerted effort is made between park manager and private 

landowner. Heavy grazing by livestock may be the single 

greatest controllable factor influencing the spread of 

prairie dogs (Koford 1958, Smith 1958, u.S. Forest Service 

1978). Wise management of grazing animals both within and 

outside of the park will produce healthy range, promote the 

welfare of the livestock industry, and insure the fair 

preservation of this native wildlife species. 
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