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Abstract—The black tailed prairie dog (Cynomys ludovicianus) is a species of conservation concern for 
Mexico, the United States and Canada. Populations in Mexico (including those in Sonora), which are con-
sidered endangered by the Mexican authority, require additional conservation efforts to maintain them on 
the long term. Our objective was to determine population size and density of the colonies in Sonora, as a 
first step to translocate individuals into a new colony in the region (Los Fresnos Ranch). The size of prairie 
dog colonies is 93 ha for La Mesa and 58 ha for Las Palmitas. La Mesa was surveyed between November 
2010 and December 2011, and Las Palmitas from May to December 2011. Density was calculated with 
distance-based transect counts, using sampling software (Distance 4.0) for the analysis of the data. Our 
density estimates for La Mesa range from 1.03 to 5.29 individuals/ha, with an estimated peak population 
size of 488 individuals. In Las Palmitas, densities ranged from 1.50 to 6.45 individuals/ha, with an estimated 
peak population size of 362 individuals. Our results suggest that a controlled but limited translocation effort 
will allow the establishment of a new colony at Los Fresnos without compromising the long-term persistence 
of extant colonies.

Introduction
	 Prairie dogs (Cynomys spp) are considered keystone species as they 
contribute to increase regional biodiversity (Ceballos and Pacheco 
2000; Cully and others 2010; Royo-Marquez and Baéz-Gonzalez 
2001; Winter and others 2002). The genus Cynomys is restricted 
to North America and includes five species of which two occur in 
Mexico: the Mexican prairie dog (C. mexicanus) and the black-tailed 
prairie dog (C. ludovicianus). Black-tailed prairie dogs in Mexico 
are distributed in two populations (Ceballos and Pacheco 2000), one 
in the grasslands of northwestern Chihuahua (Ceballos and Mellink 
1993) and the other in northern Sonora (Castillo 2004).
	 Currently, this species is present in 2% of its historical range 
(Ceballos and Mellink 1993; Ramirez and Keller 2010). Population 
declines have been partially attributed to poor livestock husbandry 
and agricultural practices that result in the loss, fragmentation, and 
disturbance of natural habitats; poisoning campaigns, plague (Yersinia 
pestis), and recreational shooting (Hoogland 2006; Ramirez and Keller 
2010) have also contributed to declines. Prairie dog population declines 
have been relatively well documented for northwestern Chihuahua 

(Avila and others 2012) but little is known about population changes 
in northern Sonora. The two colonies in Sonora are located on the 
edge of their distribution (Hoogland 1996) so that their abundance 
may be lower than those presented in the distribution center (Lawton 
1993). The colonies have no genetic connectivity with the colonies 
of Chihuahua and, in the case of Arizona, were considered extirpated 
long ago (Knowles and others 2002). Although recent mapping efforts 
indicate that the prairie dog colony in La Mesa Ranch lost 60 ha (34% 
loss) between 2004 and 2011 (Moreno-Arzate and López-González 
2012), no study has documented changes in population numbers in 
Sonora. Our objective was to determine the population status of the 
only two colonies left in Sonora, La Mesa and Las Palmitas, based 
on visual counts and distance-based methods. With this information, 
we expect to determine whether these populations are able to support 
extractions of individuals for translocation efforts in the region.

Study Area
	 The study area is located near the international border between 
Sonora and Arizona in the upper San Pedro River Basin. The colonies 
are located between parallels 30°37’12’’ and 31°19’48’’ N, and be-
tween meridians 109°48’36’’ and 110°37’12’’ W (fig. 1). This area is 
dominated by Chihuahuan desert grasslands. Elevation ranges between 
1400 and 1500 m with an average annual rainfall of 300 to 750 mm. 
The area has been impacted by livestock pressure causing changes 
in the structure and composition of plant communities, including an 
evident spread of mesquite (Castillo 2004).
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Methods
	 La Mesa was surveyed between November 2010 and December 
2011, and Las Palmitas from May to December 2011. We used strip 
transects (Burnham and others 1980) delineated approximately through 
the center of each colony to conduct visual counts of prairie dogs. 
The transect length in the colony of La Mesa was 2100 m, while the 
transect in the colony at Las Palmitas was 1100 m long. Each tran-
sect was surveyed twice a day, once between 0700 and 0800 hr and 
once between 1400 and 1500 hr for 2 consecutive days. We slowly 
walked each transect and recorded both the position and distance of 
each individual prairie dog during our daily surveys.
	 The distance from the observer to the observed prairie dog was 
calculated using a rangefinder. We also recorded the distance from 
the start of each transect to the observation point, documenting the 
position of the animal to either left or right side of the transect. We 
used the program Distance v4.0 (Thomas and others 2005) to estimate 
the population density within each colony. We identified significant 
changes in density throughout the year comparing monthly data with 
one-way ANOVAs.

Results

Density

	 The highest density at La Mesa was documented in March (5.0 
individuals/ha) and July (5.3 individuals/ha). However, we found 
significant differences among sampled months throughout the study 
period (F = 11.90, df = 11, p = 0.0001). In the case of Las Palmitas, 
we documented the highest densities in September and July (6.3 and 

4.5 individuals/ha, respectively) and the lowest in November (1.2 
individuals/ha). Significant differences (F = 21.7, df = 6, p = 0.0001) 
between the months are shown in figure 2.

Population Size

	 After the surveys at colony La Mesa and using the highest monthly 
density (July with 5.29 individuals/ha), we estimated a peak population 
size of 488 individuals. The highest density at Las Palmitas produced 
a peak population size of 362 individuals during September.

Discussion and Conclusions
	 During the months from May to July, the densities calculated in La 
Mesa and Las Palmitas colonies showed an increase that coincided 
with the beginning of the rainy season and continued after heavy 
rainfall from July to September. This finding could be attributed to 
an increase in pasture growth, available biomass, reflected in the 
prairie dogs feeding activity (Hoogland 1996, 2003) and an increase 
in the activity of juveniles.  A different pattern was observed for the 
months closer to the winter, where cold temperatures and the available 
biomass decreases, which caused a decrease in activity.
	 Population size estimated for both colonies confirmed that it is 
possible to carry out the translocation of individuals to create a new 
colony in the region. In the case of the colony La Mesa, which presents 
a population estimate above 400 individuals, this number allows the 
extraction of a group of prairie dogs that could range between 60 to 
100 individuals. The latter number, which represents about 25% of the 
estimated population, might be interpreted as the number of prairie 
dogs that can be extracted without having a demographic impact on 

Figure 1—Geographic location of black-tailed prairie dog colonies in Sonora.
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the founder colony (Robinette and others 1995; Dullum and others 
2005). Similarly, a translocation effort could be supported by the 
Las Palmitas colony as it has a population of over 350 individuals 
in which one could draw between 70 and 90 individuals (≤ 25%) 
without compromising the long-term sustainability of that colony. It 
is important to continue monitoring in both colonies to estimate trends 
in the population and identify the most appropriate dates where all 
the necessary elements for a successful translocation may occur.
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Figure 2—Monthly density estimated for the two prairie dog colonies surveyed in Sonora, Mexico.
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