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Abstract:

The BLM has encouraged recreational shooting as a means of controlling prairie dog populations and
as a recreational use of public lands. I investigated the impacts of recreational shooting on prairie dog
population dynamics, activity patterns, and vegetation conditions in prairie dog towns. I monitored
shooting pressure on BLM hunted colonies, measured the strength of association between shooting
effort and changes in population size/structure and activity patterns, and compared vegetation between
hunted and unhunted colonies. Marked subsamples were used to estimate prairie dog densities during
the spring and fall on 10 hunted colonies in 1994 and 9 hunted and 8 non-hunted (control) colonies in
1995. Mean number of prairie dogs killed on colonies open to hunting was 27% in 1994 and 53 in
1995. In 1995, prairie dog density declined 33% on hunted colonies and 15% on non-hunted colonies.
The percentage of marked prairie dogs recaptured during the fall was higher on non-hunted colonies
(53%) than on hunted colonies (41%). I also found a positive correlation between shooting pressure
and change in density on hunted colonies. Although age structure did not change from spring to fall,
recreational shooting may have resulted in higher female mortality during 1995. Prairie dogs spent
more time in alert postures and less time foraging on hunted than on unhunted towns. Prairie dogs
could also be approached more closely on non-hunted colonies than on hunted colonies. Of the 4
approaches I used to monitor prairie dogs: (mark-recapture, burrow counts, vegetation analysis, and
counting prairie dogs), above ground counts were the best approach for assessing prairie dog
populations.
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ABSTRACT

The BLM has encouraged. recreational shooting as a means of controlling prairie dog
populations and as a recreational use of public lands. I investigated the impacts of
recreational shooting on prairie dog population dynamics, activity patterns, and vegetation
conditions in prairie’dog towns. I monitored shooting pressure on BLM hunted colonies,
measured the strength of association between shooting effort and changes in population .
size/structure and activity patterns, and compared vegetation between -hunted and
unhunted colonies. Marked subsamples were used to estimate prairie dog densities
during the spring and fall on 10 hunted colonies in 1994 and 9 hunted and 8 non-hunted
(control) colonies in 1995. Mean number of prairie dogs killed on colonies open to
hunting was 27% in 1994 and 53 in 1995. In 1995, prairie dog density declined 33% on
hunted colonies and 15% on non-hunted colonies. The percentage of marked prairie dogs
recaptured during the fall was higher on non-hunted colonies (53%) than on hunted
colonies (41%). I also found a positive correlation between shooting pressure and change
in density on hunted colonies. Although age structure did not change from spring to fall,
recreational shooting may have resulted in higher female mortality during 1995. Prairie
dogs spent mote time in alert postures and less time foraging on hunted than on unhunted
towns. Prairie dogs could also be approached more closely on non-hunted colonies than
on hunted colonies. Of the 4 approaches I used to monitor prairie dogs: (mark-recapture,
burrow counts, vegetation analysis, and counting prairie dogs), above ground counts were
the best approach for assessing prairie dog populations.




INTRODUCTION

Background

Recreational shooting of black-tailed prairie dogs (Cynomys ludovicianus) has

occurred in the Missquri Breaks of central Montana for decades. The Bureau of Land
Management (BLM) has encouraged recreational shooting as a means of controlling
prairie dog populations and as a recreational use of public lands since 1979. The current

program in Phiilips County includeg advertisements in magazines, posting signs to identify
legal shooting areas, and distributing maps showing locations of prairie dog colonies
(Reading et al. 1989). |

“The nurpber of prairie dog shooters has apparenﬁy incr'eased over the past 6 years

thréughout their range (BLM, unpubl.), but the impacts of recreational shootiﬁg on prairie
dgg populaﬁon dynamics and behavior have not been adequately measured; nor has the
interaction between recreational shooting and other fac.tors that influence prairie dog
populations (poisoning, other herbivore populations, predator populations, drought, and
sylvatic plague) been investigated. If shooting effecﬁvely reduces prairie dog numbers, it
has potential benefits for the livestock industry. Ifit redtipes numbers or distribution,
shooting may have detrimental impacts on plants and animals dependent on vegetation
disturbances prodﬁced by prairie dogs. The recent reintroduction of black-footed ferrets.

(Mustela nigripes), an endangered species that is dependent on prairie dogs as prey

(USFW 1988), in Phillips County adds urgency to the need for information.




Black-tailed prairie dogs are large diurnal ground squirrels which live in large
colonies. Colony residents live in contiguous family groups called coteries (King 1955) -
which typically contain one adult male, 3-4 adult females, and several yearlings and
juveniles (Hoogland et al. 1987). The range of the species extends from southern Canada
to northern Mexico (Hillman and Clark 1980). They selectively feed on graminoids and
have historicaily béeﬁ regarded as competitors with liv'gstock (Bonham and Lerwick 1976,
Agnew e't al. 1986). -Although some research questions their impacts on forage (Hansen
and Gold 1-977, O'Meilia et al. h1982, Collins et al. 1984, Krueger 1986, Uresk and Paulson
1989), the perception of damage has lead, and still leads, 'to extensive population control
efforts. Efforts over the past 100 years have reduced prairie dog colonies to
approximately 2% of their original lgnd area (BLM 1982, Campbell and Clark 1982,
March 1984, Peterson 1988, Lee and Henderson 1989, Miller et al. 1990) primarily
through widespread poisoning programs (Anderson et al. 1986, Dunlap 1988).
Loss of prairie dog populations reduces vertebrate bio&iversity in the prairie

'ec'osyste'm. Over 100 vertebrate species use prairie dog colonies as habitat (Clark et al.
1989, Sharps and Uresk 1990). Prairie dog communities support hjgher numbers of small
mammals and arthropods, more terrestrial predators, higher avian species diversity, and

. higher avian density than surrounding areas (Hansen and Gold 1977, O’Meilia et al. 1982,
Agnew et al. 1986, Krueger 1986, Reading et al. 1989). Prairie dog activity increases
nutrient content and digestibility of forage, but may decrease forage production. ]?espite
apparent lovs} biomass of stahding vegetation, bigon (Bison bison) and domestic cattle

preferentiaH); graze on prairie dog colonies. (O’Meilia et al. 1982, Coppock et al. 1983).
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Detling and Whicker (1988) concluded that prairie dogs create unique patches of
| biological diversity in grassland ecosystems.
Reductions in number, size, and distribution of prairie dog colonies increases the
risks for all species associated with that community. Small isolated populations of prairie
dogs may be more suscept1ble to disease, 1nbreed1ng, and catastrophic events. Sylvatic

plague (Yersinia pestis), a disease that is probably exotic to North America (Cully 1993)

appeared in Phillips County around 1990 and continues to fragment prairie dog
populations. Highly specialized animals like the black-footed ferrets may be more
vulnerable to the effects of prairie dog popuiation fragmentation than prairiq dogs
themselves. _ 2
Prairie dog management in central Montana is as much an economic as a biological
issue. Local area ranchers worry about the invasion and spread of prairie dog colonies
onto their private lands and about the potential competition with cattle for available
forage. Managers employed by resource agencies are trying to balance the concerns of
- ranchers with the need to preserve the uhique biological communities associated with -
prairie dog towns by con‘_crolling the distribution and size of colonies rather than
" completely elimihating them.
Sport shootin;g can be an effective control mechanism for prajrie dogs. (Stockrahm °
1979, Knowles 1988) that miéht be more socially acceptable than poisoning. Recreational
shooting also has the advantage of potentially liﬁﬁting prairie dog numbers rather than
eliminating color;ies. If recreational shooting operates in this manner, it could preserve the

positive biological effects of prairie dogs (including maintaining habitat for species such as
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the black-footed ferret), while reducing damage to livestock interests, and providing
public fecreétional use of BLM lands, and economic benefits to local bﬁsinesses.

The goal of this study was f_o determmine if current levels of recreational shooting
have a detectable impact on prairie dog population( dynamics, activity patterns or‘
yegetation condition in prairie dog towns in south Phillips County, Montana. Specific
objectives were fo: |

1. Estimaté intensity and segsonal pattern of recreational shooting in colonies

-advertised (tﬁose identified on maps distributed to hunters) and unadvertised to hunters by
BLM.

2. Estimafe po;;ulation size, age/sex structure, population turnover, activity
patterns, and végetation compésition and cover in hunted énd non-hunted colonies.

3. Measure the strength of association between shooﬁng effort and changes in

population size/structure, activity patterns, and vegetation for sample colonies.




STUDY AREA AND METHODS

This study was cénducted in the southern portio.n of BLM's Phillips Resource Area
‘and on the adjacen"c Charles; M. Russell National Wildlife Refuge (CMR). The study area
covered approximately 130 km” north of UL Bend National Wildlife Refuge including
adjacent lands on the refuge. The topography of the BLM lands is mostly flat upland
plains and rolling hills, whereas the CMR has a more highly eroded “breéks” topograpﬁy.
Elevation in the study area varied from 900-1200m. Soifs' in this area of central Montalia
are derived from glacial till, sedimentary bedfock, and alluvium from mixed rock sources,
resulting in complex and diverse soil patterns (BLM 1982). ‘Climate is continental with
mean annual precipitation of 11-13 in (28-33 c¢m) and ter'nperature' of 40 to 100 degreps F.
Grasslands typical of the Northern Great Plains dérhinate the area, but sage (Artemisia

spp.) and greasewood (Sarcobatus vermiculatus) are common. Common grasses found in

the study area included blue grama (Bouteloua gracilis), western wheatgrass (Agropﬂ. on
smithii), needle-and-thread (Stipa comata), Sandbérg bluegrass (Poa secunda), and green
needlegrass (S;cipa viridula). The two pﬁmafy land uses in the study area were livestock

grazing (cattlé and sheep) and farmihg of small grains and hay:




Sampling Procedures

Field work was conducted from June-Sep;cember 1994 and June-Auguét 1995.
Sarﬂple colonies wére selected from a BLM map of active prairie dog colonies. I selected
five pré.irig dog colonies marked on BLM location niaps (advertised colonies), five
colonies not identified on maps (unadvertised colonies), and colonies (4 in 1994 and 10 in’
1995) in z;.reas closed to hunting (control colonies) for intensive study. Advertised and
unadvertised colonies were matched by size, topography, soil type, and habitat type. In
1994, T included 4 non-hunted colonies (control colonies) on the CMR for behavioral,
burrow density, and vegetation studies. In 1995, the number of control colonies was
* increased to 10 but 2 of these colonies were lost ;co plague during the summer. Study
colonies ranged in size from 8 ha to 40 ha on the BLM study area and from 8 ha to 60 ha
on the CMR study area.

Hunter activity was determined from hunter questionnaires placed in each hunted
colony. Hunters were asked to record the number of rouﬁds fired, number of prairie dogs
hit, and time spent shooting on each BLM colony. I also recorded the number and
location of hunters seen in the field and interviewed them for additional shooting
information. Data from the hunter registers were supplemented with results from BLM
and Montana Fish Wildlife and Parks (FWP) prairie dog hunter surveys (unpubl. 1994).

Prairié dog population parameters were estimated using mark-resight techniques

(Pollock et al. 1990) on BLM colonies in 1994 and 1995 and on CMR colonies in 1995. I

trapped each colony using 25 Tomahawk live traps (Tomahawk Live Trap Co.,
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Tomahawk, Wisconsin) for 3 de;ys, at the beginning and end of the field season. I
identified individual prairie dogs by attaching a numbered, self-pie.rcing fingerling tag
(National Band and Tag Co., Newport, Kentucky) in each ear. I dyed ‘prairie dogs in the
spring wi‘tthodal-D‘ (Lowenstein agd Sohs, Brodklyﬂ, New York) using different patterns
for adult males, adult females, and juveniles. These markihés could be easily seen from a
distance of 300m. In léte summer of 1995, 1 mgrked animals with a diﬁ‘erent color of fur
dye so that I could make independent population estimates in the fall.

I calculated burrow density (active and inactive) in mid-summer on all sample
col(;nies. In addition, BLM personnel counted éctive and inactive bprrows along 10
parallel belt transects on 27 colonies in 1994, once in the spring and again in the fall. Ten
coloniés in the BLM sample were eliminated by plague during 1994, but burrow densities
in 17 of the original 27 colonies were sampled in 1995. Fresh diggings, freshly cut
veget;ltion in or around a burrow entrance, and prairie dog droppings near burrow
entrances ipdicated an active burrow. -

I observed prairie dog behavior and movements to determine the approximate
location of coterie boundaries. This allowed me to select vantage points from which 2-4
contiguous‘céterigs could be observed. The size of these observed areas ranged from
8000 m” on smaller colonies to 36,000 m® on larger colonies. Colony boundaries were
delineated with wooden stakes placeci approximately 50 m apart.

After approaching a vantage point by foot, I counted the number of marked and

unmarked animals on the study area with the aid of binoculars or a spotting scope. During

observations, I recorded 5 categories of prairie dog activities: 1) foraging, 2) standing or
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alert postufe, 3) resting or sitting, 4) interacting, and 5) moving. I made counts .at 5-
minute intervals for 15 minﬁtes during each observation session. A total of 45
observations on each hunted and 30 on each non-hunted colony were made during the 2
year study. Observations were equally divided among morning; mid-day and evening time
periods.

I measured prairie dog behavioral response to disturbance in two ways: 1) number
of anim;als stayiﬁg above ground when approached within 75 m (1994) and 2) closest
approachable dis"cance (1994 and 1995). These measurements were taken on focal
individuals or focal animal groups in randomly selected parts of the 'study colony. I
attempted to sample during all time periods on hunted and non-hunted colonies
throughout the summer. |

Vegetation composition and percentage cover of each plant species were measured
in all sample colonies using a 11-category caﬁopy coverage system ( <1%, 1-10%, 11-
20%, ... 9‘1-100%) based on a modification of Daubenmire's (1970) method. Plants were
grouped into 4 categories: 1) grasses, 2) forBs, 3) shrubs, and 4) total cover. I measured
vegetation at. 5-m intervals along 5 50-m transects inside eacil colony in 1994 and both
inside and outside each colony ‘in 1995. Ten 2x5 dm plots were sampled at 5-m intervals

along each line.

Analysis.

Mark-recapture population estimatés (White et al. 1982) were used to determine

population densities. I used Chapman's (1939) modification of the Lincoln-Peterson index
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to determine population density based on resightings of marked prairie dogs during the
first 3 observation periods fo_llowing each trapping and marking effort. Mann-Whitney 2-
sample tests were employed to compare the change in population density from spring to |
fall and the proportion of marked animals recaptured in the fall betwgen hunted and non-
hunted colonies. I used t-tests to compare active burroW densities on advertised,
unadvertised, control colonies and on c'olonies; included in BLM surveys. I used Chi-
square analysis of two-wéy contingency tables to compare seasonal and anriuai changes in
sex ratio and age structure on all sampled colonies. '

I compared behavioral patterns bej:ween BLM 'hunted and CMR non-hunted
colonies using t-tests. Difference in yegetation on hunted and non-hunted of colonies was
tested using Mann—Whitne;y tests. I also used Mann-Whitney tests to compare vegetation
inside with vegetatioﬂ outside of BLM colonies. The criteria for rejection of a statistical
test was P <0.10.

Hunting pressure was assessed by comparing responses to my questionnaires by
hunters on advertised aﬂd unadvertised colonies. i{esults from these hunter surveys
provided data to test the strength of the_ association between shooting pressure and
estimated changes in pbpulat_ion densities and to determine seasonal aﬁd annual variation
in shootiﬂg pressure among colonies. BLM persbnpel coded and énalyzed the BLM and

FWP’s hunter survey information using the computer program SPSS (Statistical Package

for the Social Sciences; BLM-FWP unpubl.).
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RESULTS -

Hunting Patterns and' Hunter Attitudes

I observed substantial differences in summer hunting pressure on BLM colonies
during the two years of the study (Table 1.). In 1994, thirteen groups of hunters registered
on 10 sample colonies, whereas in 1995 33 groups registered on 9 sample colonies,
despite a 2 _inonth shorter field season. In addition, the number of hunfers,- shots fired,
prairie dogs hit, and time spent hunting more than doubled froﬁ 1994 to 1995.

Resident versus nonresidént hunte‘r composition also varied between years. The
proportion of Montana residents hunting pr.airie,dogs increased from 10% in 1994 to 50%
in 1995. In 1994, most hunters (90%) had hunted prairie dogs previously, but 1n 19951

observed a greater proportion of first time hunters (30%).

- Shooting pressure varied widely among the colonies. Two of the 10 colonies, B-

72 and B-148, received 57% of total shooting pressure during 1994 and 1995 (Table 1).
Colony B-148 received a reported‘ 697 shots, the highest shooting intensity of any sample
colony. Only 3 colonies: B-72, B-148, and S-07, received more than 100 reported shots

during a single summer.
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Table 1. Hunting Pressure on 10 BLM Colonies in 1994 and 9 Colonies in 1995.

Town status # hunters # shots # hits hours hunting
1994

B-42 5 93 26 3.3
S-07 3 39 19 25
B-72 7 151 41 55
B-148 4 164 51 5.75
B-90 4 59 21 15
B-164 0 0 0 0.0
B-67 6 39 u 1.75
B-156 2 40 12 0.75
B-91 3 44 15 2.25
B-128 2 74 33 35
Advertised 24 386 114 12,5
Unadvertised 1 317 115 12.7
Total 36 703 229 26.8
1995

B-42 13 34 21 4.75
S-07 14 290 105 11.0
B-72 17 437 109 20.75
B-148 20 533 172 23.25
B-90 9 41 23 3.75
B-164 0 0 0 0.0
B-67 6 8 3 1.25
B-71 9 75 40 5.5
B-91 7 80 45 6.0
Advertised 52 600 201 36.5
Unadvertised 43 898 317 39.7
Total 95 1498 518 76.2

Shooting pressure also varied seasonally and between years (Fig. 1). In 1994,
peak shooting pressure occurred during late spring and early summer with a second
smaller peak during early fall. In 1995, shooting pressure again peaked in May and June

but remained relatively high for the remainder ofthe summer.



12

g, 12
10
June August
Figure 1.  Seasonal pattern of recreational shooting on BLM hunted colonies during the 1994 and 1995

field seasons.

According to hunter register data, shooting pressure also varied between
advertised and unadvertised colonies. The total number of shots recorded in 1994 and
1995 was 986 on advertised and 1215 on unadvertised colonies (Table 1). Highest
shooting pressure occurred on advertised colonies in 1994 but on unadvertised colonies in
1995. | found strong correlation between the number of shots fired (r = 0.79) and number
of hunters (r = 0.86) with the number of prairie dogs reported killed.

The BLM - FWP mail survey in 1994 and my interviews indicated dissatisfaction
among prairie dog hunters, especially veteran hunters, with the purported low number of
prairie dogs on BLM colonies. Majority of hunters interviewed (>50%) did not feel that
recreational shooting was an effective control for prairie dog populations. However, a
few groups of hunters claimed that they could reduce or ‘shoot out’ an average size
colony. Despite their perceptions of low prairie dog numbers, most hunters seemed to

enjoy their recreational experiences while on BLM lands.
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Effects of Hunting

- Estimate prairie dog density (animals/ha) in spring 1995-(6/10 to 6/24) varied from

16 to 63 on hunted colonies and 8hto 40 on non-hunted colonies (Table 2). Late summer
1\/995 o/ 1to 9/ 15) estimates varied from 13 to 42 on hunted and 9 to 38 on non-h‘untéd
colonies. Average density was higher during the spring and fall on hunted colonies (34
brairie dogs/ha) compared to non-hunted colonies (23 préjrie dogs/ha). Population

density decreased 33% in hunted colonies and 15% in non-hunted colonies over the

summer (Table 2). This difference indicated that the decrease in density durfng the 1995

field season was greater (df = 16, p = 0.06) in hunted than in uniiunted colonies.
P£oportion of marked prairie dogs recaptured in the fall was 0.45 (1994) and 0.42
(1995) on hunted colonies, and was 0.53 for non-hunted colonies in 1995. In 1995, the
proportion ¥ecaptured was higher (df = 16, p = 0.038) on colonies closed to hunting than
on hunted colonies. Despite the higher shooting pressure in 1995, the proportion of
marked animals recaptured on hunted éolonies was siéniﬁcantly different (df =17, p =
_0.645). |
The average number of prairie dogs reportedl as-killed, based on a 60% compliance on
hunter registers and accurate assessments of shé)oting by hunfer;, on BLM hunted colonies
was 23 per colony in 1994 and 57 per colony in 1995. On hunted colonies, I found a
strong correlation between the number of shots (r = -0.7(2; p = 0.02) and the number of
hits (r = -0.79; p = 0.01) (Fié.Z) with the estimated change in population density from

early to late summer.
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Table 2. Prairie dog density estimates and changes in density from spring to fall on portions of
study areas in 1995.
BLM1995 study area size number of dogs/ha  number of dogs/ha change in density

Town # nf early late % change
B 67 10000 16 13 -19
S 07 12500 38 20 -47
B 42 12500 37 27 -27
B 164 11000 40 29 -27
B 90 9000 40 28 -30
B 91 10000 42 31 -26
B 148 12000 47 23 -51
B72 11000 46 27 -41
B 120 6600 63 42 -33
Mean 41 27 -33
CMR 1995

UL 1 22725 18 19 +5
UL 2 20000 19 13 -31
UL 3 10000 40 26 -35
UL4 30000 8 9 +12
C 19 8300 38 32 -16
Cc 20 20000 21 15 -29
C25 17500 14 1 -21
C1 13000 40 38 -5
Mean 24 20 -15

| tested the impacts of sport shooting on age structure and sex ratio by comparing
the ratio of adults to juveniles and adult male to adult female prairie dogs between spring
and fall estimates (Table 3). Chi-square tests of heterogeneity indicated no significant
differences among hunted and non-hunted colonies for spring age (X2= 19.4; p = 0.37)
and sex (X2= 17.1, p = 0.52) or fall age (X2= 25.2; p = 0.12) and sex (X2= 11.0; p =
0.89) ratios. Thus, | pooled colonies into 2 categories, hunted and non-hunted The ratio
of adults and juveniles captured in the spring was not different from the ratio captured in
the fall during either 1994 or 1995 (Table 3). Similarly, I did not find seasonal differences

in the sex structure on hunted and non-hunted colonies in 1995 (Table 3). However,
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differences in the ratio of females to males captured in the spring compared to the ratio

captured in the fall approached significance (p = 0.06) on hunted colonies during 1995.

600 T
500
400
300
200 - ¢ Seriesl
# of Shots
100
m Series!
# Of Hits

Shooting Pressure

Figure 2. Estimated change in density (no./ha) and reported shooting pressure on hunted colonies in

1995.

Table 3. Comparison of age structure and sex ratios on BLM hunted and CMR non-hunted colonies

during 1994 and 1995. Results of Chi-square tests are included.

BLM1994
Adult Juvenile
Spring 88 84
Fall 92 88
P=0.99
Female Male
Spring 45 43
Fall 48 43

p= 0.83

BLM 1995 CMR 1995
Adult Juvenile Adult Juvenile
92 53 79 33
72 37 67 37

p= 0.65 P=0.34
Female Male Female Male
48 44 35 44
27 45 33 34

p= 0.06 p= 0.55
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. The percentage of lactating females during early summer captures was also similar
between hunted and non-hunted colonies. The percentage of lactating females was 56%

on BLM and 65% on CMR colonies (Table 4). Only 8 of the 37 juvenile females marked

in 1994 and recaptured during the spring of 1995 were lactating.

Table 4. Total number of prairic dogs marked and ratio of adult females lactating during early summer
captures on hunted and non-hunted colonies.

Total Adult Ferﬁales i;actating:

Year Marked Total Number of Adult Females
BLM 1994 172 : : 28 :45
BLM . 1995 : 145 24 : 48

CMR 1995 - 112 . 21:35

Active burrow density showed no pattern in felative hunting pressure. Estimated
active burrow dénsitie;e, for hunted colonies varied fr;)m 40 to él burrows/ha on advertised
colonies and 10 to 113 burrows/ha on unadvertised c'olonies. Active burrow density on
surveyed colonies close;i to hunting varied from '6—0 to 120 burrows/ha. Mean decreas§ in
active burrow density from spring to fall was -4.6 burrows/ha for 27 colonies open to
hunting surveyed in 1994 and -19.7 burrows/ha on 17 hunted colonies surveyed in 1995,
Overall, spring burrow.density counts decreased 8% in 1994 and 16% in 1995 when
compared to fall counts. On hunted colonies sampled by BLM personnel in both years,
the density of active burrows counted in spring increased 25%, and the density counted in
the fall increased 27%, from 1994 to 1995. Mean changé in active burrowrdensity frdm

spring to fall was not different (t = 0.71, df = 42, p = 0.48) between hunted colonies

surveyed by BLM personnel in 1994 or 1995.
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The range of active burrow densities én study portiops of sample colonies I
studied intensively was 27-113 burrows/ha on hunted colonies and 48-109 on non-hunted
colonies. The mean burrow density for both spring and fall counts was 69 burrows/ha on
hunted colonies in 1994. In 1995, the mean count was 82 burrows/ha on hunted and 81
burrows/ha on non-hunted colonies. Mean percent change in active burrow deﬁsity from
spring to fall was not different (t = 0.77, df= 18, p =.O.45) between 1994 and 1995 on
intensively studied hunted colonies; nor was the mean change in active burrow density‘
different (t = 0.61, df = 17, p = 0.54) between hunted and non-hunted colonies intensively
sampled in 1995 (Table 5). There was no significant correlation (r = 0.29; p = 0.14)
between burrow density and estimated population density using the Lincoln-Peterson

index on intensively sampled colonies.

Table 5. Mean percent change, standard deviations, and the range of active burrow den51ty, from spnng
to fall on BLM hunted and CMR non-hunted colonies during 1994 and 1995. .

% change standard deviation ' range
Entire colonies: :
Hunted 1294 -8 0.35 -0.82 0.65
Hunted 1995 ' -16 . 031 -0.61 0.38
Observed areas:
Hunted 1994 -10 0.20 . -0.34 0.31
Hunted 1995 . -3 ' 0.21 -0.31 0.37

Non-hunted 1995 ‘ 3 ‘ 0.17 -0.27 0.33
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Effects of Hunting on Behavior .

Obsérvation of marked and unmarked prairie dogs proved an effective means of
testing behavioral diﬂ'e;ences in hunted and unhunted colonies when observations were
made at distances or under conditions when prairie dogs were not aware of my presence.
Highest counts of animals above ground in areas where marked prairie dogs were present
were tightly correlated with Lincoln-Peterson population density estimates for hunted (r =
0.83; p=0.005), non-hunted (r = 0.96; p < 0.001 ), and all colonies (r = 0.89; p <
0.001), respectively.

A corhparison between ‘huntea and non-hunted colonies indicated consistént
differepces in prairie dog activity patterns. Of the total number of prairie dogs originally
‘marked during the spring on BLM hunted colonies, the mean percentage of marked
animals counted above ground was 26% in 1994 and 31% in 1995. On CMR non-hunted
coloniés, ﬂ']le mean number that I counted was 43% in 1995. Mann-Whitney tests
indicated that the proportion was _higher (df =17, p = 0.009) on non-hunted than on |
hunted colonies in 1995.

‘Prairietdogs also were more alert (df = 16, p = 0.007) in hunted colonies (66%)
versus non-hunted colonies (49%) (Tablé, 6). Howevér, the proportion of prairie dogs
that were alert at the close of eqch ‘15 minute observation session was similar between
hunted and non-hunted colonies (p = 0.59).

When colonies were approa:ched on foot with no attempt at concealment, prairie

dogs were more than twice asllikely to retreat down their burrows in hunited colonies
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(48%) than in non-hunted colonies (22%). In 1994, the proportion of prairie dogs that
retreated down their burrows was higher (df = 12; p = 0.009) on hunted than on non-

hunted colonies.

Table 6. Mean proportion and standard deviations of alert prairie dogs on individual
BLM hunted and CMR non-hunted colonies in 1995.

BLM Colonies mean standard deviation range
B 120 0.72 0.18 0.40 0.99
B 148 0.71 0.22 0.27 0.99
B 164 0.45 0.26 0.15 0.99
B 67 0.77 0.19 0.33 0.99
B 72 0.66 0.28 0 0.99
B 90 0.55 0.25 0.11 0.99
B a1 0.72 0.19 0.36 0.99
B 42 0.75 0.30 0 0.99
S 07 0.68 0.29 0.16 0.99

CMR Colonies
C1 0.44 0.24 0.10 0.99
C19 0.45 0.26 0.14 0.86
c20 0.47 0.27 0.11 0.93
C25 0.43 0.27 0 0.99
C39 0.63 0.33 0.10 0.99
C 35A 0.46 0.21 0.16 0.83
ca 0.36 0.26 0 0.83
C 46A 0.68 0.25 0.33 0.99

Overall, individual prairie dogs could be approached more closely in 1994 than in
1995 (Fig. 3). Mean approachable distance to focal individuals was 34 m in hunted and
24 m in non-hunted colonies in 1994, and 75 m on hunted and 34 m on non-hunted
colonies in 1995 (Fig. 3). The mean approachable distances were significantly different
between hunted and non-hunted colonies in 1994 (t = 5.29, df- 98, p < 0.001) and in
1995 (t = 6.67, df = 98, p<0.001).

Focal individuals tolerated closer approaches by vehicle on CMR colonies than on

BLM colonies. | only compared approachable distances using a vehicle in 1995, but the
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results were similar to those obtained for approaches by foot. Approachable distances

were higher (67m) on hunted colonies and lower (23m) on non-hunted colonies (Fig. 3).

70T
60
D Foot
BLM
O Car
BLM
20 O Foot
10 - CMR
DCar
CMR

Figure 3. Histogram showing the mean distance that focal individuals could be approached on
hunted and non-hunted colonies. Results include data for approaches by foot and by car.

Vegetation

Mann-Whitney 2-sample tests were used to compare vegetation characteristics
inside and outside of prairie dog colonies and between hunted and non-hunted colonies.
Total plant canopy cover was similar inside (37%) and outside (45%) BLM colonies (df=
17 p = 0.17). However, the mean coverage of grasses was significantly higher (df= 18; p
= 0.014) on grasslands adjacent (29%) to prairie dog colonies than on the inside (16%) of
colonies. Conversely, mean coverage of forbs was higher (df= 17; p = 0.027) on the
inside (10%) than on adjacent prairie (5%). There was not a significant difference (p =

0.96) in shrub cover inside (11%) compared to outside (11%) BLM sampled colonies.
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Plant species on hunted and unhunted prairie dog towns were similar with
representation of climax communities and species associated with disturbance (Table 1).
The mean percentage of canopy cover for the 4 categories | measured (grasses, forbs,
shrubs, and total vegetation) was similar during 1994 and 1995 on hunted colonies, and
canopy cover for the individual plant categories on hunted colonies was similar to the

cover on non-hunted colonies in 1995 (Table 8).

Table 7. Mean canopy coverage (%) for all plant species comprising 1% or more cover inside one or more
of 9 hunted and 8 non-hunted prairie dog towns.

Category and BLM Hunted CMR Non-hunted
Plant Species % cover % cover
Grasses
Aaropvron smithii 6 4
Bouteloua aracilis 7 1
Koeleria macrantha 1 1
Poa pratensis 1 1
Poa secunda 1 1
Stioa comata T 1
Total 16 9
Forbs
Antennaria sdd. 1 0]
Astraaalus sdd. 1 T
Dvssodia papposa @) 2
Lapula redowsii 1 2
Leoidium densiflorum 1 1
Lvaodesmia iuncea 1 T
Monolepis nuttalliana @) 1
Phlox hoodii 1 0
Plantaao pataaonica 2 3
Psoralea sdd. 1 T
Sohaeralcea coccinea 1 1
Total 10 11
Shrubs
Artemisia friaida 8 12
Artemisia tridentata 2 3
Ceratoides lanata 1 T
Opuntia polvcantha 1 T

Total 12 15
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Table 8. Mean percent cover of grasses, forbs, shrubs and total coverage and standard deviations on
hunted and control colonies. Results of Mann-Whitney 2-sample tests are included only

for 1995.
% grasses % forbs % shrubs % total cover
BLM1994 mean 15.5 11.6 12.6 39.9
std-dev 10.7 7.2 51 14.2
BLM1995 mean 15.5 9.7 10.3 355
std-dev 10.1 6.9 52 22.2
CMR 1995 mean 9.8 11.3 151 36.2
std-dev 6.2 6.7 10.1 23.0
p-value = 0.26 0.31 0.53 0.85
df = 16 16 16 16

There was no apparent relationship between density estimates on hunted and
unhunted colonies and vegetation cover in colonies. Correlation between prairie dog
density and grass, forb, and shrub mean canopy cover were r = 0.058 (p = 0.78), r = 0.091

(p = 0.66), and r =-0.22 (p = 0.29), respectively.
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DISCUSSION

Hunting Patterns and ‘Hunters Attitudes

I found substantial annual and seasonal variation in shooting pressure on hunted
colonies. Exceptionially wet conditions during late spring likely accounted for’ the low
number of hunters oBserved in 1994, Shooting pressure increased rapidly once fravel
conditions improvéd about the middle of June, but then subsided. Tlﬁs decline in hﬁnfer
activity coincided with hot and dry conditions that prevailed during July énd August in
1994. An increase in hunter activity during the same year, coincided with upland gam‘e. '
bird, archery, and antelope hunting seaséns in_ September. These hunting activitiés
probably contributed to the reported increa’ée n spoﬁ shooting of prairie dogs during the
fall. However, I did not detect an increase in shooting pressure during the first weékend
,Of the antelope hunting season in early Qctober of 1994. In contrast to the seasonal
variation in shooting pressure reported in 1994, shooting pressure during 1995 remained
relatively cohétant from mid-May through mid-September. Roads were dry and
temperatures were milder in July a:qd August of 1995 than in 1994. T did not sample |

hunter pressure in October of 1995 or in early spring of either year:.
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| Hunting patterns aléo appeared tc; be influenced by adverﬁsed shooting

opportunities on the Fort Belknap Indian Reservation and by the perception of plagﬁe.
Hunters had a choice between hunting on BLM lands or on tribal lands and sylvatic plague

outbreaks on BLM colonies probably influenced many to select tribaj lands. Hunters often

blamed the plagué for the low number of prairie dogs on BLM colonies. Some hunters

even feared éontracting the disease themselves. Fear of the plague, whether justified ‘c.)r ,

not, was apparently higher in 1994 than 1995 Based on conversatiéns with motel owners

and -storékeépers iﬁ Zortman, Montana. |

Although th; plague remained active throughout much of Phillips Courity in 1995,

both the numb_er of hunters and shooting intensity on BLM colonies in.creésed during
1995, Iiigher shooting fees on tribal land.prc;bably contributed to this reported increase as
feeg igcreased from $30 per season in 1994 to $56 per season in 1995. In contrast, the
BLM does not fequire a fee to hunt prairie dogs.

" Results from the BLM - FWP prairie dog shooting questionnaire in 1994 and my
surveys were consistent with respect to 1:1“16‘ amount of time spent hunting each day, but
were incoﬁsistent With the reported number of prairie dogs killed. The BLM-FWP survey
indicated that in 1994, the average respondent spent about 7 hours per ‘day hunting and
shot approximately 200 prairie dogs during tﬁeir visit. My hﬁnter registers and interviews
indicated that ab’out 60 prairie dogs were shot per person during 7 hours of hunting in
1994. The results of the BLM-fWP survey probably included travel time é.mong colonies,

whereas my results did not. Regardless of the hunter kill rate, most sport shooters I
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interviewed and respondents in the BLM-FWP survey felt that shooting was not having a

. significant impact on prairie dog populations.

‘My interviews with hunters and the BLM-FWP hunter survey indicated that most
hunters traveled from another state to specifically shoot prairie dogs in Montana. About
92% of the hunters that returned a 1994 BLM-f'WP hunter survey «;,ame from another'
state to shoot prairie dogs. The BLM-FWP survey indicated that the average distance
traveled by recreational shooters was about 1000 milés. Results from the 1995 BLM-
FWP were nof available in time to compare them with my 1995 ‘survey.

Interviews with hunters may-be useful in predicting recreational shooting trends. I
found that the number of first-time préirie dog ﬁunters was higher in 1995 than in 1994.
An increase in the ratio of first-time veréus veteran prairie dog hunters may indicate the
potential for hjghef shooting pressur;s in future years, particularly if a high proportion of
these hunters return to Phillips County to hunt prairie dogs.

Interviews with hunters also indicated their level of satisfaction with their
approaches to recreational shooting. Many hunters complained of 1ow number of prairie
dogs on BLM colonies. The perceived low population densities relative to previous years
have chaﬁenged prairie dog hunters to change their hunting techniques. About 50% of the

shooters I interviewed preferred the challenge of long range shooting, at distances of at

. least 200 m, with its requirements for patience, marksmanship, and specialized equipment.

The remaining hunters tried to get closer shots or more opportunities to shoot at prairie
dogs by stalking the animals. Hunter success varied with hunting techniques, type of

equipment, hunter experience, and marksmanship.
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Efforts of BLM personnel to distribute shooting pressure via maps advertising
specific colonies were not completely successful. I found that the intensity anci seasonal
pattern of recfeational shooting wer-e similar on both ‘advertised and unad\}ertised colonies.
Advertised colpnies also had similar densities, age and sex structures, and mortalities as.
those unadvertised. Sport shooters located all but one of the unadvertised colonies,

probably because of its remote location.

J

Population Consequences of Hunting

Differences in mortality between advertised and unac.iv.eﬁ;ised colonies varied little
déspite considerabie differences in shooting pressure between years. In 1995, a year of
relatively high shooting pfessure, 'overall mortality was higher on hunted than on non-
huntgd colonies. Colonies in hunted and non-hunted areas ‘were‘of comparable sizes, in
similar habitats, had similar vegetation, were in pastures grazed by cattle, and were
accessible to the same predator community. -

I estimated summer mortélity on hﬁnted colonies at 33% compared to 15% on
non-ﬁunted colonies and minimum summer survival of marked animals, 53% on noﬁ-
hunte& versus 42% on hunted. Siﬁce my estimates of hunting effects were for the period
of highest shooting éctivity, they pr;)bably included the bulk of the annual shooting
mortality during the sur;lmer of 1995. 1did not find any estimates of summer mortality in
unhuntgd colonies in the literature, but estimates of annual mortality in prairie do‘g
colonies undisturbed by hunting have been shown to average 23% for adults ~( 19%

females, 25% for males) to 44% for yearlings and juveniles (Hanson et al. 1982).
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Results of adult/juvenile ratios on both hunted and non-hunted colonies indicated
that adult loss (mortality and emigration) from the population was similar to juvenile
losses, at least during the summer. Presumably, the ratio of adult;juveniles would be
lowest during the spring, shortly after emergence. Thus, a similar ratio of adqlt to juvenile
prairie dogs from spring to fall might indicate 'a higher loss of adults compared to juveniles
on both hunted and non-hunted colonies,

The proportion of lactating females is an indication of the number of females that

_produced litters but is not necessarily a gobd indicator of recruitment. However,"

considering the high percentage of lactating females and the loW proportion of jﬁvenile_s
captured during early summer, the female/pup ratio should have been higher thanI .
observed during this s“cudy. The low numbers of captured juveniles compared to the
higher number of adults captured may have been a direct result of preweaning mortality.
Howéver, because the young are born and remain undergfound until weaned,‘ limited data
are available on prenatal and preweéaning mortality. Hoogland et al.(1987) suggested that
infanticide wag the number one cause of juvenile mortality that may contribute to both
preweaning and postweaning juvenile deaths, possibly representiﬁg more than 50% of
these fatalities. |

Although male prairie dogs do not begin breeding before 2 years of age, some

. females breed as yearlings. My estimated reproduction for yearlihg females (22%) was

within the range, from 5-75% for yearlings as compared to 60-100% in adult females,
estimated in other studies (King 1955, Koford 1958, Tileston and Lechietner 1966,

Knowles 1982, Hoogland 1985, Franklin and Garret 1993). The proportion of yearling
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females that breed is probably dependent upon their nutritional status-and the présence of
unrelated or distantly related adult males (Hoogland 1982, Garrett and Franklin 1983).
For instance, one way prairie dogs possibly avoid extreme inbreeding is for a young
female to be less. likely to come into estrous if her father is in her coterie (Hoogland 1982).

Convérsations with hunters suggested that juyenileé were more vulnerable to
shooting mortaiity th@ older animals during the spring, but this di'ﬂ‘erential vulnérabilif,y
persisted only for a short period. King (1955) pointed out that young prairie dogs were
quick to learn behaviors from adults. During my behgvioral studies, I found that young
prgirie dogs did not remain above ground longer nor did they allow me to approach closer
than did adult animals on BLM hunted colonies. This would suggest tﬂat hunters’ |
observations were in error. However, I did not d'ifferentiate ambng shooting mortality for
the various age classes of prairie dogs older than 1 year. Thus, it is possible that yoﬁng
adult prairie dogs are more vulnerable ;co shooting mortality than animals 2 years and
older. |

The recruitment to emergence on hunted (1.1 and I.S pups/adult female in 1994
and 1995, respectively) and on unhunted (0.94 pups/ adult female in 1995) colonies was
lower than the potential for this species and lower than ratios in many other studies.
Immature prairie dogs generally make up approximately 50% of the population (Kiﬁg
1955, Tiieston and_Leéhleitner 1966). However, Collins et al. (1984) suggested that the
" most realistic projection for annual prairie dog repopulation was about 3-0%. In estimating‘ .
recruitment, I assumed that all pups had emerged from their burrows prior to the first

density estimates made in early summer as weaned plips generally emerge in late May and
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early June (Koford 1958). In support of this, I only witnessed evidence of a late litter on
one study colony.

I marked 175 prairie dogs in 1994 and 250 in 1995 witlrl~ fur dye but I observed
praﬁie dogs outside delineated portions of sample colonies only 4 times. Nonetheless, it is
likely that emigration contributed to some of the estimated decrease in density from spring
to fall that I measured on both hunted and non-hunted colonies. Emigration is most
common during early summer (Koford 1958, Garret et al. 1982, Knowles 1985, Hoogland
et al. 1987), and nﬁgrating animals may have moved undetected to adjacent coteries, to
other colonies within the study area, c;r from adjac‘ent colonies intlo the intensive study‘
sites I -monitored during thjs;, time period.

There were no clear impacts of shooting on sex ratios. Sex ratios were neairly 1:1
during both spring and fall on BLM colonies in 1994 and on CMR colonies in 1995.
However, I captured nearly 50% fewer females in the fall compared to the spring on BLM
hunted colonies in 1995 suggesting a higher summer mortali‘ty for females than for males

“on hunted colonies. In contrast, the femaie to male ratio of captured prairie dogs on non-
hunted coloniés femained about COnst;cmt,‘ suggesting that shooting mortality may have
been higher for females than for males. | .

Sex ratios on hunted andlnon-hunted' towns indicated more adult males thaﬁ most
studies repoﬁ, 'But sex ratios of towns are higl;ly Vériable. King (1955) observed a ward
of a town for three years and the o'verall( sex ratios. during that time were skewed ;against
males. He suggested that mortality was higher m males than females and that social unrest

may drive certain yearling males out of a dog town. Smith (1958) found that both adult

1
\
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and yearling ratios were skewe;i against males. In another study of unhunted coloﬁies,
Tileston and Legﬁheitner (1966) found adult ratios skewed against females.. Garrett and
Franklin (1981) reported that dispersal occurred during a limited time period in late spring,
fes;ilted in relatively short rﬁovements and poor suryivo'rship, occurred in both sexes, but |
was higher for males than for fem.ales. On colonies open to hunting, Tileston and -
Lecheitner (1966) considered males to be less wary than females thus favoring male
shooting mortality over female shooting mortélitj Stockrahm (1979) also nofed that

hunting mortality was higher in yearling males than in older animals. In this study, ratios

. of male and female prairie dogs. did not vary significantly from the number that were

originally marked during spring capt_ures; which might indicate equal loés from the
population for both sexes.

Other studies have shown that the emigration of males.cont.ributes to tﬁe skewed
sex ratio ag;ciins;t males on coteries. Prairie dogs, particularly yearling males, that emigrate
from their home coterie ha§e lower survival than do aﬁimals that remain at-home (Garret
and Franklin 1981, Knowles 1"985, Hoogland et al. 1987}. ‘Most male‘ mortality occurs
during the first year .rat‘her thaﬁ in the "cwo-to-three-year age class (King 1955, Koford

1958) because of poor survival associated with emigration. Thus; the number of older

 adult males should naturally be less than the number. of mature females.

Although recruitment appeared to be slightly higher on hunted colonies than on
non-hunted colonies, I could not determine whether the difference was due to sport
shooting, population density differences, or some other factor. I was also unable to

determine the influence of migration on sample colonies. Knowles (1982) monitored the
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effects of shooting on 2 colonies and thought that shooting mortality vx;as additive on one
and compensatory on the other colony. Hoogl;\md et al. (1987) found that the number of
weaned juveniles seemed to vary inversely vyith the number of a(_iults and yearlings on
prairie dog colonies.

Even though my data indicated that recreational shooting was additive' during
summer months, similarity in prairie dog density and burrow density between hunted and
non-hunted towns and higher juvenile/adﬁlt female ratios on hunted thén unhunted
colonies could indicate that additive summer mortality was compénsated for by decreased
mortality or increased reproduction during other periods. A 2 year study is too short fo‘
adequately evaluate compensatory responses.

Two previous studies (Stockrahm 1979, Knowles 1988) found that heavy shooting
had severe negative impacts on prairie dog colonies, including large population reductions
compounded by the disruption of the ;;rairie dog social system. Knowlle_s (1982) -
speculated that sport shooting probably would not be of much value as a management tool
because of the law of diminishiﬁg returns (Allen 1947). Although shooting intensity was |
probably higher in his study than on my study colonies, the results from this study suggests
that recreational sﬁooting could be an impoftant management tool for prairie dogs. |
Additional research is needed to determiqe the amount of shooting pressure required to

control the size and-density of prairie dog colonies.
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Behavioral I_mpacts of Hunting

Prairig dogs bgcome habituated when exposed to frequent contact with humans.
Adams (1984) reported that pr_airie dogs from colonies visited frequently by humans were
less wary and more tolerant of humans than prairie dogs that were infrequently visited. In
contrast, I found that the effects of human contact in the context of recreational shooting
in my study resulted in prairie dogs becoming extremely cautious of humans rather than
becoming habituated to them. In colonies open to hunting, some prairie dogs appeared to
be extremely wary and responded to warning barks of conspecifics by immediately
entering burrows. However, on non-hunted colonies, prairie dogs gave warning barks,

but few animals ran down their burrows upon hearing the alarm calls as they did on hunted -

 towns. This behavioral response was noted whether I was on foot or in a vehicle.

Prairie dogs are naturally alert and wary animals, as are most mammals that have
evolved on thé great plains of North America. Individual alertness of prairie dog adults
has probably evolved mainly in the context of detecting predators and visual alarms of
conspecifics (Hoogland 1979). Those prairie dogs that remained above ground on hunted
colonies often remained in alert postures during the entire observation s'essioq, whgreéls |
prairie dogs on non-hunted éok’)ﬁies' would sometimes resume foraging after only a fev;z

minutes of being alerted. 'The increased time allocated to alert behavior on hunted

"~ colonies may have reduced time for prairie dogs to partake in other activities.

When hunted colonies which had not detected my presence were observed, few

animals were seen in alert postures. I also counted higher numbers and a higher
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proportion of foraging animals when T was able to approach vantage points undetected.
Even though prairie dogs clearly altered their beilavior when disturbed by hl.mters> prairie~
dogs appeared to resume normal behavioral patterns during the interim between hunter ‘
visits._Thus, prairie dog behavior appears to be a conditional response to avoid hunters
rather than a permanent change in prairie dog activity patterns. Stockrahm (1979) |
speculated that disturbance from huntfsrs affected the growth of juveniles by allowing
them only short time periods for grazing, and this rgduced growth in their first surﬁmer
which could result in smaller animgl‘s that produced fewer pups during the following .
spring, Althoughr I did not weigh juvenile prairie aogs in this study, it is unlikely that
shooting activity significantly réducéd growth 'during the summer month's since the
average time hunters spent on colonies was only a fev;I hours each week.

Prairie dog alert behavior on hunted colonies probably depended on shéoting
intensﬁy, duration of shooting, and the frequency of shooting on a colony. Prairie dogs on
heavily shot colonies retreated to burrows more readily and were more alert to approaches
than on lightly shot colonies. Retreafcs to burrows and alert time were also higher in
seasonal periods with high shooting pressure than with low pre;ssure. |

Colony size and/or density also may affect the time individual prairie dogs must be
on the look out for signs of danger. Prairie dogs from large colonies or colonies with high
densities should be able to deyote more time to feeding and other maintenance activities
than members of smaller or less populated colonies because each individual needs to spend
less time watching for predators or si'gnals from other I;raﬁie dogs. Hoogland ( 1979)

found that individual alertness was negatively correlated with increases in ward size and
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ward density. Stockrahm (1979) thought that extreme wariness in prairie dogs from
‘hunted fowns was a result of small size of the town and conditioning to avoid hunters.
Because recreational shooting on smallgr colonies would tend to concentrate shooting
pressure, the behavioral effec%s of shooting on smaller colonies would presumably be
greater than on larger colonies. Howei/er, I found no relationship between town size ar.1d

alert behavior in this study.

Monitoring Prairie Dogs

As coﬂcems' for praifie dog communities increases, wildlife managers need to be
able to estimate dénsity and changes in d'ensity‘ of praifie dogs over time. Pfoposed
techniques for monitoring prairie dog populations a%e: 1) active burrow density, 2) visual
counts of prairie dogs, 3) plugging burrows, and 4) mark-recapture (Menkens and
Anderéon 1994). I attempted to monitor prairie dog populations using active burrow
counts, visual counts, and measurements of vegetation both inside and outside brairie dog
colonies. Plugging of burrows and counting the number of reopened burrows is another
technique (Tietjen and Matschke 1982) but was too time and lébor intensive for this study,
and does not have as great a potential as other techniques for a rapid, large scale
evaluation of prairie dog populations. The BLM is using Global Positioning System
téchnology to morﬂt(;r seasonél and annual changes in town size and results of this study

will be reported elsewhere,
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Counts of'the total number of burrows in a town may not be a reliable index of A

population size or densitj Houston et al. (1986) considered counts of burrows to be
/

positively correlated with population. density. - Burrows, however, are persistent, stable
structures ‘G(oford 1958), which generally last longer than one season. Thus; short-term
\ﬂuctuations in the number of prairie dogs probably do not reﬂeét changes in the total
number of burrows. While the prairie dogs typically excavate several new burr-ow systems
each year, others disappear from lack of use. Total burrow density can remain relatively -
constant even though population density changes (Hoogland et al. 1987). Therefore,
counts of active burrows in a ge(I)graphic area are presumably better indicators of prairie
dog dgnsities than are counts of total number of burroWs.

I measured a change inh burrow activity during both summers on BLM colonies,

but the changes did not correlate with population estimates using the Lincoln -Peterson

- index. Presumably, prairie dog mortality early in the summer would have a greater impact

on active burrow density than would late season mortality. Nonetheless, changes in
density of ac;cive burrows did not coincide vs.zith. our estimated changes in population
density on either hunted or non-hunted colonies. -

I could not determine if changes in burrow activi;cy were a result of concurrent

changes in population density or to seasonal changes in prairie dog activities. Because

_black-tailed prairie dogs clean out more burrows in the spring than they use (Koford

1958), population density estimates based on spring counts of active burrows would tend

to be higher than in other seasons. Furthermore, my observations indicated that prairie
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dogs apparently concentrated their activities around fewer burrows in late summer
compared to earlier in the year. These seasonal shifts in behévior may have been
responsible for the decreased density of active burrows measured during the fall relative to
spring coﬁnts on BLM hunted colonies. On observed portions of study colonies, .I also
méasured a decrease in active burrow density from spring'to fall on hunted towns but not
on the non-hunted colc;.rliés. After compaﬁng maximum above ground counts of prairie
ciogs with burrow entrance densities, Powell et al.-(1994), also concluded that density of
active burrow entrances alone may not be a reliable indicator of prairie dog populations.

Annual lvariation in active burrow density was 25% higher in the spring and 27%
higher in the fall in 1994 compared to 1995. Weather conditions, rather than hunting
probably explains this unexpected increase in activity. Hot, dry conditions in 1994
resulted in the soil becoming very hard and compact, which in turn, suppressed prairie dog
digging activity. In contrast, cooler and wetter weathgr probably helped to make the soil
hore conducive for digging because prairie dogs often work the soil around their mounds

following rains (Clark 1977).

Counts of Prairie Dogs

Of the three approaches I used to monitor prairie dog populations, my analyses
indicated counting prajﬁe dogs has the best chance of being ‘a useful monitoring approach.
Visual counts have been used to study the ecology of black-tailed and white-tailed prairie

dogs (Fagerstone and Biggins 1986, Knowles 1986, Menkens et al. 1990) and can provide
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an index of population density (Fagerstone and Biggins 1986, Menkens et al. 1990). In
this study, 1 found a much stronger correlation between maximum counts and mark-
recapture estimétes of population density than between Lincoln-Peterson density e-:stimates
and burrow density (r = 0.28 ) or between Lincoln-Peterson estimates and vegetation
parameters (|| < 0.22). Visual counts are quick and easy and would provide managers
with a useful technique that would allow them to monitor a large number of towns.

A disadvantage of visual counts on hunted colonies where prairie dogs are .
conditioned to avoid hunters is the potential difficulty associated with making accurate
counts without scaring the prairie dogs down their burrow. This may require some
precautionary measures.such as selecting vantage points far from colonies being observed.
Prairie dogs generally remained above grouﬂd during observations made frorﬁ 300 m or
“more. The extremé wariness of prairie dogs, particularly on hunfed colonies, made
approaqhing a vantage point undetected diﬂicult. A vantage point where an observer can
approach undetected and that offers goqd visibility of the study area would be ideal.

Diurnal activity can also influence population density estimates. Prairie dogs‘are
diurnal with two peﬁods of maximum surface activity that can affect maximum counts and
thus, population density estimates. Therefore, COunté shoﬁld be made duriﬁg periods of
highest activity and during seasonably mbderate weather conditions (Menkens et al. 1990,
Knowles 1982). The number of prairie dogs I counted in the mornings was not '
significantly different than number of animals counted in the evenings. Koford (1958)
recommended that prairie dog i)opulation estimates take place 3.‘0-3.‘5 hours after

sunrise. In Kansas, Powell et al. (1994) found that prairie dogs were most active 2.5
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hours after sunrise and 2 hours before sunset, with higher counts being obtained in the .
evening, Menkens and Anderson (1994) suggested that the same individual pérform all
"counts on an area due to the diﬂ‘erences' that may exist in the ability of observers to see

and count prairie dogs.

Vegetation.

» Praiﬁe dogs are often viewed as pests in western rangelands because they utilize
forage and change the species composition of grassla;nds. As a result, recreational
shooting of prairie dogs hgs been popular ﬁitﬁ local a:rea ranchers in south Phillips County
because removal of prairie dogs by shooting is believed to reduce competition for forage -
with cattle. Prairie dogs may improve the quality of forage for cattle just as they do for
other uhgulate_s (Whicker and Detling 1994), bgt increased quality of forage. can come
‘with a sizable reduction in the total standing crop of forage available for cattle (O’ Meilia
et al. 1982, Uresk 1984, Whicker and Detling 1988). I compared vegetati;n; on and off
prairie dog colonies and between hunted and non-hunted colonies to try to determine if
recreational shooting indirectly affects vegetation on colonies and if these changes to
vegetation could be used as a potential monitériné tool for prairie dog populations.

| Cattle are the .prevalent livestock on lands in South Phillips County and are grazed
under an intensive management system. Study colonies were located within 4 allotments
or grazing management urﬁts, 2 of which contained pastures on both BLM and CMR
lands. Livestock on all of the allotments in 1994 ;md 1995 was managed under a rotation

grazing system in accordance with the BLM Allotment Management'Plan. ‘The season of




39
use ranges from May 1 to November 15, annually. Presumably, colonies on both the BLM
and CMR lands received similar grazing pressure during the study.

Results from my data were consistent with general observations of prairie dog
impaéts on vegetation. Since prairi;e dogs predoAminately feed on graminoids.(Kelso_
1939), other plants replace these preferred grasses. Prairie dog-induced changes in
vegetation include morphological and physiological (Detling and Whicker 1988), as well
as changes in species composition (King 1955, Koford 1958, Bonham and Lerwick ‘1976).
Koford (1958) and Bonham and Lerwick (1974) reported a greater number of plants,
primarily forbs, on prairie dog towns than on native shortgrass prairie sites in Colorédo.
In this study, the canopy cover of forbs was néarly twice as high inside compared to the
cover of for‘t;s outside towns. When annual forbs were present (generally in the spring
timé), total vegetative cover was iligher insi\de of the towns. However, where the species
-were predominantly perennials, total cover was less inside than outside of colonies.
Vegetative cover was lowef in friy study area during 1994 thén in 1995 bécause fewer
annuals survived into mid-summer due to the hot, dry weather conditions.

Knowles (1982) and Agnew et al. (1986) reported that in northern plains
shortgrass communities blue grama aLnd.western wheatgrass were two grasses with
signiﬁcantly less cover inside than outside colonies. Where they occur, western
wheatgrass and blue grama are both important grasses in the diets of prairie dogs (Kelso
1939). Thus, selective grazing pressure and digging activities by prairie dogs may have
resulted in the difference that I ﬁeasured in the cover of these 2 grasses. Boddicker

(1978) found that prairie dog activities caused a two-fold decrease in patch size of blue
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grama by reducing the size of clumps and patches. Prairie dogs tended to bréai( ui) the
blue grama sod by their digging activities, thus enhancing the site. for a variety of forbs.

Even though change in the vegetation after prairie dog colonization has been
widely noted, the rate of change was seldom documented. In colonies established more
than 3 years, shifts in plant dorhinance and composition had begun (Coppock et al. 1983).
Coppock et al. (1983) and Archer et al. (1987) studied the rate of plant species change,
replacement, and diversity and found that plant species cémposition on colonies cﬁanges
over time and that species diversity is maximized at intermediate time periods. However,
on older colonies, species composition éppears t,é decrease to levels similar to uncoloni;ed
prairies because of the final dominance by a few species of anﬁual and pereﬁnial forbs and
dwarf shrubs. Agnew et al. (1986) who may have sampled older towns, found that plént
species richness was greater on mixed-grass prairie vegetation types than on prairie dog
towns.

Vegetation oﬁ colonies destroyed by plague appeared to respond quite rapidly.
This was probably due to the lack of disturbance by prairie dogs. -Although I did not
closely monitor plggue—decimated colonies, vegetation on them often resembled the |

¢

vegetatién on nearby grasélands.' Vegetation on one colony close to a main road that had
a low population Aensity, presﬁmably due to sport shooting rather than plague, »also'
resembled thét of the surrounding prairie.

Biotic and abiotic factors such as soil type, topography, grazing pressure, and
weather evidently affected piant canopy cover more than the impacts of recreational

f
shooting on prairie dogs. Furthermore, variation in plant species abundance and
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composition is common in the Missouri Breaks area. During 1994, yellow sweet clover

'(Melilotus officinalus) was abundant throughout the region, but in 1995, the only evidence
was the dead stems from the previous year. Vegetation monitoring, while not as useful for

‘short-term observations, would have some use in long-term studies.
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CONCLUSIONS

Y

Continual monitoring of hunting activity is a prerequisite for management
objectives related to the impacts of shooting oﬁ colonies. I'used a relatively signplé
method of monitoring shooting pressure involving placing hunter registers on colonies that
might be a feasible monitoring tool. The BLM-FWP shooting questionnaire can continue
to be used for obtaining additionai information concerping shooting pressure on colohi_es
of interest.

Even though I measured a significant difference in mortality betwee‘n hﬁntegi and
non-hunted coloqies, additional research is needed to determine how much shooting
pressure would be necessary to cohtrol‘ the population size and density of prairie dog
(':0101_1ies open to recreational shoofing. My ldata suggests that shooting pressure is directly
related to change in prairie dog dénsity during the summer. - This study did not determine
whether increased summer mortality was compensated by inéfeased productix;'ity or
survivorship.

- Any estimate of the impact of recreational shooting on prairie dog colonies must
also consider the behavioral effects, since the two are interrelated. S[;ort shooting clearly
resulted in changes in a‘léﬁ behavior of prairie dogs. Individual prairie dogs were more

approachable on non-hunted colonies than hunted colonies. Prairie dogs spent more time
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abéve ground on non-hunted than on hunted colonies. Prairie dogs also spent more time
foraging and resting and less time in alert postures on non-hul_lted colonies compared to
hunted colonies. Apparently, prairie dogs have become conditioned to avoid hunters on
BLM colonies.

Mark-recapture techniques provided the most precise data on survival and
productions. However, mark-recapture is time-consuming, expensive, and labor-intensive,
and would not be appropriate for situations requiring rapid evaluation or monitoring of
prairie dog populations impacted b'y recreational shooting.

Of" the 3 techniques I tested for monitoring prairie dog status, counting prairie
dogs above ground has the most promise. Although relatively easy to'conduct, counts of
active burrows may not be a ‘reliable'index to black-tailed prairie dog populations in north
central Montana. Variations in weathgr and differences between light and heavy use of an
individual burrow entrance are problems associated with using 1t;urrow counts to assess
short-term population Adensity. Furthermore, some burrows may be a more integral part of
the burrow system of a .cote'rie and may remain active longgr than other burrows. Anotiler
potential problem with counts of burrows is inconsistency in éounting active versus
inactive burrows. Althougﬁ we tried to remain consistent by following general guidelines,
the large number of people involved in the burrow counts may have contributed to some -
of the variation obsgrved between yearsl Fof consistency, 1 person should determine all

burrow entrances as active or inactive.
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Overall, this study indicated that vegetation was not as seﬁsitive as other
techniques for monitoring short-term changes in prairie dog population_s. In comparing ,.
differences in the plant canopy cover of grasses, forbs and shrubs on prairie dog colonies
that received different levels of shooting pressure, I measured only small differences in the

3 vegetative categories between the BLM hunted and the CMR non-hunted colonies. If

recreational shooting had influenced populations over the past decade, the impacts on:

populations were not reflected in vegetation indices I used.

Visual counts of prairie dogs, during periods of highest aboveground actiyity, can
be used to quickly assess the stétus of a large number of prairie dog colonies. If counts of
prairie dogs are being used on colonies disturbed by hunting, I regommend' that
observations be made from at least 300m and that v.,antage points be carefully selectéd to
nﬁnimize warning barks from conspecifics that might unpecessarily alarm animals on the
count ;rea. Observers should avoid double counting or missing prairie dogs while
counting, replicate counts, and conduct at least of 3 counts to minimize inherent variation

in number of above groﬁnd animals. Observers should also avoid those colonies that

hunters had recently visited.
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