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INTRODUCTION 

  

The impact and magnitude of year round goat grazing on foliage and wildlife in 

certain parts of Mexico (including the Chihuahuan Desert) has been noted (Rzedowski 

1965; Aguirre-Rivera 1982; Toledo et al. 1985; Mellink and Valenzuela 1992; Mellink 

and Valenzuela 1995; M. Mellado pers. comm.).  During much of the year, little forage is 

available for such goat grazing, and herds must often cover great distances every day in 

order to fulfill their nutritional needs (M. Mellado pers. comm.).  During about October 

to April, nearly all range is similar in its lack of forage availability regardless how far it is 

from herd corrals (pers. obs.).  The Chihuahuan Desert ecoregion is heavily influenced by 

the annual increase in rainfall that generally occurs between May and September every 

year resulting in a virtual explosion in both flora and fauna (F. Chavez-Ramirez pers. 

comm.).  During this floral explosion, one can observe notable differences between areas 

with differing grazing pressures based on the amount of forage present near corrals (pers. 

obs.).  May through September, therefore, is a good time to study the differences in 

grazing pressures on areas that are florally nearly identical during the rest of the year.  

Assuming fauna utilize the strategy of producing young when there is an increase in 

resources (i.e. food and water), it seems logical that this rainy period would be very 

important reproductively for most vertebrate species as well as floral species.  This study 

is only one part of a larger project in conjunction with the Universidad Autonoma Agraria 

Anarro to determine the effects of goat husbandry practices and their effects on the 

Chihuahuan Desert Ecoregion (i.e. fauna, flora, soils, etc.).  
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The general objective of this project is to determine the effects of goat grazing on 

vertebrate densities, richness, and diversity in the Chihuahuan Desert.  Specific objectives 

include: (1) determine differences between areas with heavy, light, and no goat grazing 

pressures on vertebrate communities, (2) estimate differences between separate sites with 

similar goat grazing intensities based on vertebrate communities, (3) monitor the change 

in vertebrate communities for several months following the onset of the rainy season, and 

(4) monitor vertebrate response to changes in goat grazing intensity.   

 

STUDY SITE AND METHODS 

 

 Two separate study sites were selected.  The first, “El Jagüey” is a rural village 

approximately 30km south of Saltillo, Mexico off highway-54 (Figure 1).  El Jagüey had 

a heavily grazed treatment, a lightly grazed treatment and a no grazing (control) 

treatment. The second site “Rincón Colorado” is another rural village located 

approximately 50km west of Saltillo, Mexico off highway-40.  Rincón Colorado was 

primarily used to monitor the temporal effects of goat grazing densities through the rainy 

season.  Rincón Colorado had one treatment that was previously heavily grazed but goats 

were completely removed for the duration of this study (removed grazing treatment).  

Another treatment was one that was previously grazed at a low goat density but was 

increased to heavily grazed at the onset of this study (increased grazing treatment).  

Rincón Colorado also had a no grazing (control) treatment.  Each treatment at both sites 

was sampled monthly throughout the “growing season” (June through August).  
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 Avian vertebrates were sampled twice monthly at each treatment with the use of 

two permanently established transects in a direction away from the corral.  Each of these 

transects began within 50m of the corral and contained 4 to 5 point count stations located 

at least 200m apart.  The two parallel transects were located at least 350m apart from one 

another.  Two parallel transects instead of one long transect were required due to space 

limitations of several of the treatments.  Each point count station was visited for 7min 

preceded by a 3min acclimation period.  Data collected for each bird observed included 

species, estimated distance to the species in meters from the point count station, and the 

means of detection (visual, audio, or both). 

 Each treatment was sampled monthly for small mammals with the use of Sherman 

live-traps.  Two live-trap grids were located 50m apart and 150m from the corral in each 

treatment and were monitored for three consecutive nights each month.  Each grid 

consisted of 25 traps located 10m apart from one another in a five-trap by five-trap 

formation. Traps were set and baited with plain rolled oats at sunset and checked and 

closed at sunrise.  Rodents were identified to species, weighed, sexed, semi-permanently 

marked with a permanent marker on their ventrum, and released at the trap site.  In order 

to avoid biases created by differences in nocturnal activity of rodents due to lunar phase, 

rodent trapping was not conducted 4 nights before or after a full moon night (Simpson et 

al. 1996). 

 Reptiles were sampled six consecutive days per month per treatment with the use 

of permanently located pitfall arrays.  A total of four pitfall arrays were built at each 

treatment.  Two of these four arrays were located 50m apart and 100m from the corral, 

while the other two were located 50m apart and 150m from the corral.  Each array 
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consisted of a central pitfall with three 0.5m X 6m long drift fences with a pitfall at the 

end of each fence.  Drift fences were constructed with metal flashing and buried 

approximately 5cm into the ground to avoid passage of reptiles under the flashing 

(Simpson et al. 1996).  All pitfalls were made from one-gallon vegetable tin cans buried 

so that 1cm protruded from the ground to deter filling with drainage during rainfall.  The 

outer three cans were covered with a wooden lid to promote entrance into the cans and 

provide shade for captured individuals (Simpson et al. 1996).  No lid was placed over 

center cans due to lack of room because of the three drift fence ends converging at this 

spot. Because the cans were not very deep, reptile trapping in these arrays was limited to 

only small lizards. Decision to use this size can was influenced by their ready availability 

and ease of installation.  Upon capture, each individual was weighed, body and tail 

measured, semi-permanently marked with a permanent marker on their ventrum and 

released at the capture site. 

 

CALCULATIONS 

 

Relative individual bird species densities per treatment were calculated for each 

month of the study using the density equation: D = loge(n/n2)(n/m(πr2)), where n is the 

total number of birds counted, n2 is the number beyond the fixed radius (r), n1 is the 

number counted within radius (r) so that n = n1 + n2, m is the total number of counts, and 

r is the fixed radius (Bibby et al. 1992). Because the effective distance a species is 

detectable differs between species, between months, and between vegetation types 

(treatments), an equation that was effective for all species throughout the entire study 
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size decreases.  Bich et al. (1995) also found that this general negative relationship in 

certain small mammal species in their study in south-central Utah.  Richness was 

consistently highest at the control site, followed by the heavy treatment and then the light 

grazing treatment for all months.   

 At Rincón Colorado, rodent species frequencies did not significantly differ 

between the control and increased treatment (X2 = 9.43, df = 6, P = 0.151), and the 

control and removed grazing treatment (X2 = 7.215, df = 5, P = 0.205) during the month 

of June.  All other monthly comparisons between the control, increased and removed 

grazing treatments at this site showed a significant difference in rodent species frequency.  

The population size (Huggins estimator), and number of individuals observed, was 

consistently highest at the removed grazing treatment followed by the increased grazing 

treatment and then the control treatment every month (Table 8).  Mellink and Valenzuela 

(1995) found that a decrease in cover meant fewer rodents.  Possibly the vegetation at the 

removed grazing site is less than the other two treatments due to the recent grazing 

change, while the vegetation at the increases grazed treatment has not been heavily 

impacted yet.  If this is the case, perhaps a similar trend is being observed here.  Because 

this logic contradicts the rodent results from El Jagüey, results from other sections of the 

larger project (i.e. effects of goat grazing on vegetation) will aid in our understanding of 

how grazing is effecting vegetation structure.  Evenness was consistently highest at the 

increased grazing followed by the control and then the removed grazing treatment every 

month. 

Population numbers were high at the removed grazing site nearly exclusively due 

to the large number of Dipodomys merriami present there.  This species’ association with 
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areas with bare, open ground (which was very prevalent at this treatment) has been well 

documented (Brown and Heske 1990; Heske et al. 1994).  Brown and Heske (1990) 

found that D. merriami acts as a keystone species in the Chihuahuan Desert of 

southeastern Arizona and will significantly influence both vegetation and other rodent 

species presence.  It is possible therefore, that D. merriami may be influencing the 

vegetation and rodent community at this site also.  

  

Temporal Effects 

 Avian – Kruskal-Wallis tests showed that avian densities did not significantly 

differ across months for all six treatments.  Percent similarity comparisons between 

months at all treatments showed differences in avian communities some months, however 

no consistent trend was observed (Table 6).  Percent similarity comparisons between 

months at each treatment show that at El Jagüey, avian communities may differ for some 

treatments through time.  Percent similarity for the control treatment shows that July is 

quite different from both June and August.  In the light grazed area, June and July are 

more similar to one another than they are to August.  The diversity, richness and 

evenness was consistently highest the second month of the study at the El Jagüey study 

site.   

Avian diversity and richness steadily increased throughout the study at the Rincón 

Colorado control and removed grazing treatments, while diversity, richness, and evenness 

steadily decreased at the increased grazing treatment at this site.  As mentioned above, 

avian percent similarity increased between Rincón Colorado treatments through time 

suggesting that some temporal factors may be influencing these communities.  These 
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increases in similarity may be due to seasonal changes or perhaps responses to changes 

occurring in the treatments following their recent grazing intensity modifications.  

Interpretation of the Rincón Colorado avian data, however, is difficult due to the 

increasing similarity between all treatments through time.  It is logical perhaps to observe 

the removed grazing treatment to become more similar to the control as the fauna 

recovers from goat grazing (assuming this is possible).  It is also logical perhaps to 

observe the increased grazing treatment and removed grazing treatment becoming more 

similar through time as they proceed through their succession before moving in opposite 

directions.  It is unusual however to observe the increased grazing site and the control 

becoming increasingly similar to one another.  Perhaps the avian response to the 

transition of an area from no grazing through light grazing and then to heavy grazing is 

not as clear-cut as one may think.  Further study addressing community composition and 

individual species’ habitat requirements may lead to a better understanding of these 

patterns. 

 Rodents – A significant difference in rodent species frequencies was observed 

between June and July at the El Jagüey control treatment (X2 = 16.09, df = 8, P = 0.04) 

and between June and July at the Rincón Colorado increased grazing treatment (X2 = 

27.43, df = 7, P = 0.001).  All other adjacent month to month comparisons for all 

treatments (both sites) failed to show a significant difference in their rodent species 

frequencies.   

 While these results appear to show some temporal effects on avian and rodent 

communities in certain treatments, it is difficult to recognize any real strong patterns 

given the short length of the study.  As noted earlier, the timing of this study by nature is 
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when the fauna is very dynamic.  These continual fluctuations during this period make it 

difficult to accurately address temporal changes over such a short period.  In light of this 

point, this data still provides much needed baseline information for these areas. 

 

Site Differences 

Avian – Paired t-tests failed to show a significant difference in avian densities 

between the control treatments from the two sites during any of the three months of the 

study.  Percent similarity comparisons, however, showed that these two treatments were 

never more than 43.1% similar in their avian make up.  Month by month comparisons of 

these two control treatments showed that diversity, richness, evenness and number of 

individuals observed was consistently higher at the El Jagüey control than the Rincón 

Colorado control.  

Rodents – Chi-square tests showed that rodent species frequencies significantly 

differed every month between the two control treatments.  Richness and number of 

individuals observed was consistently higher at the El Jagüey control than the Rincón 

Colorado control every month.  

 Reptiles – It should be reiterated that 11 individuals (from two species) were 

captured at El Jagüey, while 51 individuals (from nine species) were captured from 

treatments at Rincón Colorado.  Despite low sample size, it is still easy to see that reptile 

diversity and overall population size was much higher at Rincón Colorado than El 

Jagüey.   

In light of these results, there is little evidence to suggest that these two sites are 

very similar in regards to vertebrate species.  If we assume that the two controls were in 
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fact equivalents, and yet the vertebrate communities where so different, perhaps 

vertebrate communities may be responding to locational variables other than grazing 

intensity.   

 

CONCLUSIONS AND FUTURE RESEARCH SUGGESTIONS 

 

 Several potentially important observations were suggested by this data.  El Jagüey 

and perhaps Rincón Colorado avian results seem to support the idea that goat grazing 

presence is more important than its intensity.  El Jagüey and Rincón Colorado rodent 

communities, however, do appear to be responding to differences in grazing intensity.  

These detectable responses by rodent species and not by avian species suggest that 

rodents may be a better response indicator to grazing intensity than are avian species. 

Additional research should quantify the differences between grazing intensity to better 

understand what effect they have on vegetation and different vertebrate taxa.  Another 

observation is that temporal effects should be addressed at a broader scale such as 

seasonally instead of monthly due to the dynamic changes occurring during the rainy 

season.    

Both rodents and reptiles are terrestrial animals and both contain species that 

consume similar prey.  Due to these similarities, the importance of reptile communities as 

indicators of the effect of goat grazing may have been overlooked by this study due to 

reptile sampling inefficiency.  If rodents responded to differences in goat grazing unlike 

avian species, due to one or more characteristics related to diet and movement, perhaps 
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reptiles too would respond similarly.  A more efficient method of reptile sampling such 

as transect counts is suggested for future studies in these areas.    

 It is felt the greatest downfall of this study is lack of true replication.  While one 

treatment was replicated (control), few results agreed between these replicated 

treatments, based on vertebrate characteristics.  It is impossible to know if these 

differences were due to locational differences or due to differences in vertebrate response 

to grazing. Given the subjective visual observations of the two sites, it is felt that likely 

these areas differed from one another at least somewhat based on vegetation and soil 

characteristics.  If this is the case, these treatments were not really replications but instead 

different treatments.  As was noted in a similar study (Johnson 1982), good replication is 

required to eliminate some of these variables.  It should be noted, however, that such 

replication was, and will likely continue to be difficult to locate due to unavailability of 

accessible areas with no, light and heavy goat grazing intensities in close proximity to 

one another.   

 As mentioned earlier, this study is only a part of a larger research project.  

Analysis of these other related research studies will certainly add insight to many of these 

results through investigating the effects of goat grazing on vegetation or soil directly.  

With these results, questions in regards to differences in grazing intensities, vegetation 

and soil differences between sites and through time may be answered.  While several 

downfalls of this study have been noted, its value lies in providing initial data for longer 

term analysis and also for additional studies with perhaps a narrower focus.   
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