
EFFECTS OF CLIMATE ON ACTIVITY OF BLACK-TAILED PRAIRIE DOGS 

DORA PERRY 

ANIMAL BEHAVIOR EPOB 3240 FALL I991 



EFFECTS OF CLIMATE OM ACTIVITY OF BLACK-TAILED PRAIRIE DOGS 

DORA PERRY 

ABSTRACT 

Black-tailed prairie dogs (Cynomys ludovicianus) living in 
Boulder County, Colo. experience diverse, rapidly changing 
climates, as well as numerous human-caused disturbances. In this 
study, a single colony was observed from Oct. 15 -- Mov. 15, 
1991, spanning a shift of seasons from warm Indian summer to 
winter conditions. The purpose was to discover what correlations 
climatic conditions have on above-ground activities of these 
animals. Air and burrow temperatures were recorded, weather 
conditions noted, and a record of # of prairie dogs visible was 
also kept. Results indicate that low temperatures, 
precipitation, lack of sunlight, and wind appear to be major 
restricting factors to their above-ground activity. It was also 
noted that black-tailed prairie dogs adhere strictly to diurnal 
habits, not appearing before or after dark, 

IMTROBUCTION 

Black-tailed prairie dogs (Cynomys ludovicinus) are large, 
diurnal, colonial rodents whose basic social structure is the 
coterie (Woogland, 1981, King, 1955), normally containing one 
adult mabe, several adult females, yearling males and females, 
and young of the year (pups). Their range includes parts of New 
Mexico, Arizona, Colorado, Wyoming, Nebraska, Oklahoma, and Texas 
(Clark, et al, 1982, Cockrum, 1982). Colonies often cover many 
acres and can include up to 200 individuals. Complex 
communications involving slght, sound and odor provida cues for 
maintaining their social system. Food sources consist of various 
plant materials, especially short grasses. Roots and bulbs or 
other plants, as well as worms and insects are also eaten. 



Formerly widely distributed in rangelands, prairie dogs are now 
much reduced in numbers znd distribution. (Cockrum, 2982) 
Various studies (S. Jones, 1989, Clark, 1982) demonstrate that 
prairie dog colonies are significant in enriching grassland 

- - habitats. .Lnep nanlpulate scil and incrszse p i a t  and animal 
density and therefore may be viewed as ecosystem regulators. 
Over 1 4 0  species have been reported as associated with 2rairie 
dogs. They improve habitat for prairie animals that are 
benefited by holes. They are an important food source for blacB- 
footed ferrets, badgers, foxes, coyotes, bobcats, weasels, as 
well as a variety of raptors. The prairie dog burrow is a 
critical element of praarie dog survival, and allows them to 
escape extremes of temperature (Stromberg, 1978) 

A number of studies have been done on prairie dogs, suck as 
foraging influences (Deveport, 1989); discrimination of predators 
(Loughry, 1989); avoidance responses (Adams et al, 1 9 8 7 ) ,  and 
importance as a food source (S. Jones, 1989). This study is 
concerned with the question of what effects, if any, does climate 
have ow the above-ground activities of black-tailed prairie dogs 
(Cynomys ludovicianus). Do climatic conditions restrict above- 
ground activity in any way? Boulder county is situated in a 
unique position between the Rocky Mts. and the Great Plains. 
This physiography provides a wide range of climatic conditions 
throughout the year, sometimes harsh, and rapidly changing. 
Boulder county also contains unusually barge popuiatlons of 
Black-tailed prairie dogs, who must adapt to these conditions, 
and seem to do so well. A survey of activities as they correlate 
to temperature and weather was made over the period of one month, 
at a "city" colony in Boulder Colo. 

NATERIALS AND METHODS 

Observations were made from Oct. 15 -- Nov. 15, 1991, at a "city" 
colony Located at the easternmost end of Pearl Street in Boulder, 
Colo. The study site is approxlnately 1.5 ha in size, It is 
bordered. on the west by a ravine, on the north by Pearl Street, 
on the east by another street, and on the south by a waterway and 
a bikepath. The site was visited most weekdays, often twice a 
day -- a total of 2% days, including 26 visits in the morning, 
and 16 visits in the afternoon, for a total of 42 visits. At 
each visit binoculars were used to make a scanning count of # of 
prairie dogs (PDs) visible. Ad lib sampling technique was used, 
recording weather conditions, and any other information of 
interest. Until thermometers were employed, radio temperature 

e was recorded, Later, thermometers were used, one zied to a 
cottonwood branch, and one lowered approx. 1.5 feet into an 



mused burrow. Air and burrow temperatures were recorded at each 
visit therafter, for a total of 29 visits. Weather conditions 
noted included sunshine, cloud cover, precipitation, and wind. 
Morning visits were 13 at 8:30AM, I0 at 7:30AM, and 3 at "9:30M. 
Afternoon visits were 10 between 2-2:30PM, 3 between 3-3:30PH, 2 
at 5PM, and 1 at 4PM. Individual vists lasted an average of 20 
:nkcutes. 

RESULTS 

In the first week, temperatures ranged from 3% C to 3 C, the 23d 
week from 25 C to -1 C, the 3rd week from -5 C to -13 C, the 4th 
week from 2% C to -4 C, and the 5th week from 13 (2 to 1 C. 
Conditions ranged from dry and hot in the 1st week to cold and 
snowy, with frequent fluctuations in between. 

Greatest # of PDs seen at one visit was 89, Least # seen was 0. 
Average #PBs seen per visit was 24. However, there ware 
general]-y no PDs seen at 7:30AM or at 5RM (fig I). Discounting 
the 0s at these times, the average #PDs seen per visit was 31.5. 
It is interesting to note that as time passed, the last 2 visits 
at 7 : 3 0  showed PDs and the # was increasing (fig la). 

Vartually no PBs were seen when temperatures were below 0 C (figs 
1 & 2). PDs were most active in temperatures ranging from 1 C to 
13 C (fig 2), though the most were seen at temp. 21 C. There was 
a steady decline in CPBs seen at temps. above 21 C. 

Although air temperatures fluctuated widely, burrow temperatures 
remained within a range from 0 C to 10 C (fig 3). This was from 
a depth of only approx. 1.5 ' ,  in a burrow opening. It might be 
expected that temperatures would be even more stable deeper 
within a burrow. 

Effects of different weather conditions are clearly shown (fig 
4). Sunny skies with temps. above 0 C showed highest amount of 
activity (44.5 PDs ave. per visit). Partly cloudy days were next 
highest, wit:? 28.2 PDs ave. per visit. Windy days appeared 
somewhat restrictive of activity (17 PDs ave. per visit),and 
overcast days (I0 PDs ave. per v . ) .  Two conditions appeased to 
be highly restrictive. Precipitation (rain or snow) resulted in 
3.8 PDs ave. per v., and sunny days with temps. behow 0 C (2.6 
PDs ave. per v . ) .  

DISCUSSION AND CONCLUSIONS 

a These results show 3 major findings: 
1) Temperature has a major effect on activity of Black-tailed 











prairie dogs (Cynomys ludovicianus). Data indicates that above- 
ground activity is severely restracted at temperatures below 0 C, 
and that temperatures above 2% C tend to also restrict to a 
degree, most Likely due to dessication. An optimal teinperature 
for activity appears to be between 1 C and 13 C. 

2) PDs t end  to adhere to a fairly strict diurnal schedule. None 
were seen acter dusk. Even though the sun was often up at 
7:30W., no PDs were seen at this time, regardless of temperature, 
until well anto the study. I speculate that, after experiencing 
a period of inactivity due to snow and cold, they were more in 
need oE foraging. I further speculate that as the winter 
progresses, They will take more advantage of the early morning 
sunlight, even though It may present a threat from nocturnal 
predators (e.g. owls), as the benefit outweighs the costs. 

3) Results implied a clear effect of weather on activity. Coid 
and precipitation were the most restrictive of environmental 
conditions, and lack of sunshine appears be a factor as well-. 
Wind appears to be restrictive as well, though not as much. Its' 
effect may increase with its' severity, but more data would be 
necessary to show this, Sun and warmth appear to be optimal, as 
would be expected. I noticed that after the melt of the Lst 
snow, the PDs spread ou.t and were very actively foraging. This a could be due to increased hunger, hut might also be due to the 
ground being more moist after the precipation and thawing. 

One factor which has not been discussed IS the effect of numerous 
humans in close proximity on PB activity. As demonstrated by 
(Wdams et al, 1987), PDs in "city" colonies become habituated to 
hurnan presence. This appeared to be true with my study colony. 
I found that I could come as close as 10' before a RD .c;'ould 
retreat into its' burrow. I fouad that if one stayed on the bike 
path, the PDs took only passing notice. Bu.t whenever I walked 
into the colony itself, they responded with typical avoidance 
behavior (Wdams et al, 1987). Therefore, I tried to do as milch 
counting from my car as possible, before going into their midst. 

Other factors to be considered are what predators or competetors 
were present, and what was their effect on PB activity. I'm sure 
I missed a lot, but a t  the times I was there, I often saw 
magpies. There was also evidence of beavers. These animals 
seemed to cause no threat. Three times I saw a Butso in a nezrby 
cottonwood tree, however, it was always facing away from the PB 
colony. One morning after some snow melt, I found deer tracks, 
and what may have been mt. lion tracks, following the deer 
tracks, in among the PD burrows. I was unable to determine 
effects of predators or competetors on PB activity, but it was 
amazing to realize the diversxty of wildlife activity sn such a 
human disturbed sixe. 



I have read little an the Literature of correlation of climate to 
PD activity, However, nothing that I observed contradicted 
anythi~g I have read about F a  behavior. The nuli hypothesis 
being that weather would have no effect on PB aztivity, it was 
found that the trend would say that weather does affect PD 
behavior, in much the same ways that it affects other mammals. 

SUGGESTIONS FOX FUTURE WORK 

I would. like to see this study prolonged over at least a year, to 
obtain more data over a broader spectrum of climate changes. I 
would leave out the dusk visits, and gather separate data on the 
early morning visits, to see if there is a trend, as was implied 
by my small- sample. I would definitely try to obtain more 
accurate thermometers for my readings. The ones I used did not 
consistantly calibrate with each other. I had two for alr temp., 
and took the average of their readings, so the temperatures were 
somewhat rough esti~ates, 
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