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ABSTRACT 

 

HOME RANGE AND HABITAT USE OF A REINTRODUCED POPULATION OF  

COLLARED PECCARIES IN THE LLANO UPLIFT ECOREGION OF TEXAS 

by 

Rachel E. Richter, B.S. 

Texas State University–San Marcos 

December 2012 

SUPERVISING PROFESSOR: THOMAS R. SIMPSON 

 

 The collared peccary (Pecari tajacu) is a medium-sized New World ungulate 

with a range extending from Argentina northward into southern Arizona, New Mexico, 

and eastward to central Texas.  The collared peccary has been extirpated from much of its 

historic range in Texas due to habitat loss, pelt trade, and extermination.  Collared 

peccaries were reintroduced to Mason Mountain Wildlife Management Area in the Llano 

Uplift region of Texas in 2004.  The collared peccary population has increased in number 

since the initial release of 29 individuals, established several distinct herds, and expanded 

throughout the property.  The goals of my study were to 1) describe habitat use relative to 

vegetation association and type of activity; and 2) define the home range size of each of 

the tagged herds.  A total of 291 radio telemetry locations were collected from 6 herds.  

The mean calculated home range size (95% minimum convex polygon) for the 6 herds 

was 45.5 ha.  The results of a fixed kernel density estimator indicated mean home range



 

xi 

 

sizes of 100.6 ha, 45.6 ha, and 20.9 ha for isopleths of 95%, 75% and 50%, respectively.  

Collared peccaries avoided the Blackjack Oak (Quercus marilandica) - Post Oak (Q. 

stellata) - Little Bluestem (Schizachyrium scoparium) - Side Oats Grama (Bouteloua 

curtipendula) and the K.R. Bluestem (Bothriochloa ischaemum var. songarica) - Red 

Love Grass (Eragrostis secundiflora) - Silver Bluestem (Bothriochloa saccharoides) – 

Camphorweed (Heterotheca subaxillaris) vegetation associations.  These occur in the 

study area at proportions of 0.362 and 0.09457, respectively.   Collared peccaries selected 

the Mesquite (Prosopis glandulosa) - White Brush (Aloysia gratissima) - Prickly Pear 

(Opuntia spp.) - Texas Persimmon (Diospyros texana),   Live Oak (Q. fusiformis) - 

Spanish Oak (Q. falcata) - Ashe Juniper (Juniperus ashei) – Mesquite, and Nuttall’s 

Stone Crop (Sedum nuttallianum) - Peruvian Spikemoss (Selaginella peruviana) - 

American Tripogon (Tripogon spicatus) - Grama Grass (Bouteloua spp.) vegetation 

associations.    These occur in the study area at proportions of 0.075, 0.009, and 0.257, 

respectively.  The purpose of my research was to provide information on the collared 

peccary in a previously understudied portion of its native range.
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CHAPTER I 

 

 

 

INTRODUCTION 

 

 

 

 The collared peccary (Pecari tajacu) is a medium-sized New World ungulate with 

a range extending from Argentina northward into southern Arizona, New Mexico, and 

eastward into central Texas (Figure 1).  The species is a recent arrival in the northernmost 

parts of its range, likely appearing in this region after the arrival of Europeans (Sowls 

1997).  Today, the collared peccary has been extirpated from much of its historic range in 

Texas due to habitat loss, pelt trade, and extermination (Sowls 1997).   

The collard peccary successfully occupies a wide variety of habitats.  Collared 

peccaries require cover, often in the form of dense vegetation, caves, and rock 

outcroppings (Manaster 2006).  The collared peccary is crepuscular and feeds primarily 

at dawn and dusk in order to avoid the heat in summer; however, in winter, the morning 

and afternoon hours are spent foraging and they huddle together for warmth at night 

(Bissonette 1978).  They are known for eating prickly pear cactus (Opuntia spp.).  Yet, 

Sowls (1997) reported cacti have low nutritional value, which can lead to diarrhea and 

build up of oxalic acid.  Fruits, tubers, rhizomes, bulbs, acorns, green grass and shoots, 

agave, and sometimes animal matter compose the diet (Sowls 1997).
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     Figure 1.  Former, current, and introduced range of collared peccaries in Texas.  Taken 

     from Taylor and Synatzske 2008. 

 

Unlike many ungulates, collared peccaries live in mixed gender herds year round 

(Sowls 1974).  Most herds contain 5 to15 individuals, but can vary from 2 to 50 or more 

(Sowls 1997).  Herds in Texas are known to break into smaller subgroups for foraging 

but normally regroup within 12 hours (Green et al. 1984).  This tendency requires tagging 

of multiple animals per herd to accurately estimate home range size.  Multiple herds may 

also come together to form large aggregations (Robinson and Eisenberg 1985).  Solitary 
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ill or injured individuals typically return to the herd upon regaining health (Schweinsburg 

1971).  However, Oldenburg et al. (1985) found that 8% of lone collared peccaries they 

encountered were in good health.   

Burt (1943) defined home range as “that area traversed by the individual in its 

normal activities of food gathering, mating and caring for young. Occasional sallies 

outside the area, perhaps exploratory in nature, should not be considered as part of the 

home range.”  Home range sizes can vary depending on the collared peccary density and 

habitat type.  Dorsal scent glands are used to mark territory boundaries as well as objects 

within the territory (Sowls 1997).  Overlapping of herd territories, where different herds 

exploit the same space at different times, is common (Sowls 1997).  Fighting among 

herds is rare (Day 1985).    

 The Llano Uplift of Texas lies within the historical geographic range of collared 

peccaries (Sowls 1997).  However, the species has been extirpated from the regional 

fauna since approximately 1945 (Sowls 1997) because of overharvest and outright 

extermination in addition to habitat loss due to agriculture and development.  There was 

once high demand for collared peccary hides in Texas with one company reported to 

handle over 30,000 hides in a single season (Sowls 1997).  Collared peccaries also were 

historically considered vermin that killed dogs and livestock and damaged water sources 

and land and were often killed as a result of this perceived nuisance (Sowls 1997).  No 

protection was afforded the species in Texas until 1939 (Sowls 1997). 
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My study focused on a reintroduced population of collared peccaries at Mason Mountain 

Wildlife Management Area (Texas Parks and Wildlife Department, TPWD), Mason 

County, in the Llano Uplift region of Texas.  Twenty-nine collared peccaries were 

introduced to the property from source populations at Choke Canyon State Park and 

Chaparral Wildlife Management Area in 2004 (Porter 2006).  Both “hard” and “soft” 

release methods were implemented (Porter 2006).  A hard release is defined as the 

immediate release of the animals into the new location; whereas, a soft release provides 

an acclimation period in a holding facility prior to release (Nielsen 1988).  Furthermore, 

two different types of collared peccary groups were introduced: two groups with 

individuals from the same herd and one group with individuals from different herds 

(Porter 2006).  Porter (2006) evaluated the efficacy of these different methods.  The 

collared peccary population has spread throughout the property, reproduced, and 

established more groups since their initial introduction.  No studies to our knowledge 

have addressed populations in the Texas Hill Country or focused on reintroduced collared 

peccaries. The purpose of my research was to provide information on herd home range 

size and habitat use by the collared peccary in an understudied portion of its native range.  

I used radio telemetry to investigate two objectives:  1) describe habitat use relative to 

vegetation association and type of activity; and 2) define home range size for tagged 

herds. I anticipate that these data will provide information to ensure the stability of 

existing populations and increase the chances of success for future reintroduction 

efforts.CHAPTER II 

 

 

 

MATERIALS AND METHODS 

 

 

 

Study Area 

The 2,147 ha Mason Mountain Wildlife Management Area (MMWMA) served as 

my study site.  This TPWD owned research and management area is located in Mason 

County, Texas (N30° 51.0115', W099° 13.5545') in the Llano Uplift region.  Weather of 

the area is characterized by long, hot summers and mild winters.  Average annual 

precipitation is approximately 66 cm and the average annual temperature is 

approximately 18.8 °C (Hatch et al. 1990).  Granite outcroppings of Precambrian age are 
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characteristic of this region and are found throughout the property.  The Llano Uplift 

region was historically an open grassland with stands of post oak (Quercus stellata) and 

sparse stands of mesquite (Prosopis glandulosa) (Teer et al. 1965).  Today, overgrazing 

and suppression of wildfires has led to the encroachment of woody species in the 

grasslands.  However, unlike the nearby Edward’s Plateau, Ashe juniper (Juniperus 

ashei) is mostly absent from the region.  Prickly pear cactus is common throughout the 

property.  The property was a hunting ranch with numerous exotic ungulates prior to 

donation by a private party to TPWD and designation as a management area.  Texas 

Parks and Wildlife personnel have made efforts to remove exotic hoof stock and 

currently only six species remain, including sable antelope (Hippotragus niger), 
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Thomson’s gazelle (Eudorcas thomsonii), greater kudu (Tragelaphus strepsiceros), 

gemsbok (Oryx gazella), axis deer (Cervus axis), and waterbuck (Kobus ellipsiprymnus).  

Limited public hunts targeting both exotic and native species are available on the 

property. 

 

Trapping 

Trapping operations were conducted by TPWD staff.  A barrel trap that doubled 

as a trap and anesthetic induction chamber (Figure 2) was baited with corn (Foster 2011).  

Isoflurane was administered to trapped collared peccaries until sedated (IACUC #1028-

0909-23).  Gender and age class (adult, sub-adult, or juvenile) were determined by visual 

observation.  Individuals were fitted with a model M3610 tag (Advanced Telemetry 

Systems (ATS), Isanti, MN 55040; Figure 3) and a numbered color-coded ear tag 

representing a specific herd.  Trapping began in June 2011.  A total of 20 individuals in 3 

different herds were tagged but by September 2011 all of the transmitters had fallen off.  

The transmitters were returned to ATS and fitted with a second connection prong to 

increase attachment security.  The second trapping began in January 2012 resulting in the 

tagging of 18 individuals in 5 different herds.  Trapping efforts were primarily focused in 

Middle Pasture (Figure 4).  
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   Figure 2. Trap used to capture collared peccaries at Mason Mountain Wildlife Management   

   Area, Mason County, Texas. 

 

 

 

 
Figure 3. Collared peccary tagged with a model M3610 transmitter manufactured by 

 Advanced Telemetry Systems (ATS; 470 First Ave. Isanti, MN 55040). 
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   Figure 4.  Map of Mason Mountain Wildlife Management Area  

   indicating pastures and trap sites. 

 

 

Telemetry 

I located collared peccaries using a 3 element yagi antenna and a R410 Scanning 

Receiver from ATS.  The transmitter’s signal was tracked until visual or audio contact 

was obtained, at which point I recorded a GPS location.  At visual sighting, I recorded the 

number of individuals and their activity.  I located collared peccaries only once in a 3-h 

period and varied sampling times throughout the day to ensure independence among 

observations.  I considered any location event with multiple tagged individuals as a single 
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sighting.  I also recorded incidental sightings of untagged individuals.  When recording 

the number of collared peccaries present, I often experienced difficulty due to vegetation, 

topography, and bedding behavior.  Telemetry efforts were restricted to MMWMA 

because access to neighboring properties was denied and adequate signal could not be 

received to use triangulation outside of these properties.  Only two of the six herds were 

known to go off MMWMA property. 

I recorded activity of collared peccaries as bedding, foraging, travelling, or 

mating.  I recorded multiple activities in instances when individuals in the group were 

found to be engaged in different activities such as bedding and foraging.  I calculated 

proportion of activity by month and by vegetative association.   

 

Analysis 

 Home range size was estimated using two methods.  I calculated a fixed mean 

95% minimum convex polygon (MCP) using Biotas (Ecological Software Solutions 

LLC., Version 2.0a) to report as an estimate of overall home range size and to allow for 

comparison of my data to previous studies (Minnamon1962, Schweinsburg 1971, Bigler 

1974, Green 1982, Day 1985, Oldenberg 1985, Ilse and Hellgren 1995, Fragoso 1999, 

Green et al. 2001).  I also calculated a kernel density estimator (KDE) using Home Range 

Tools (HRT: Home Range Tools for ArcGIS. Version 1.1. Ontario Ministry of Natural 

Resources, Centre for Northern Forest Ecosystem Research, Thunder Bay, Ontario, 

Canada) to designate core areas (Gabor and Hellgren 2000, Green et al. 2001, Porter 

2006).  I created a fixed kernel using a 0.8 proportion of the reference bandwidth 

(Worton 1995, Rodgers and Kie 2007, Kie et al. 2010).  Isopleths were generated at 95%, 
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75%, and 50%.  I calculated MCP’s for individually tagged animals in the same herd to 

assess the effectiveness of using only one tagged individual within a herd to determine 

herd home range.  Only the White Herd was used for this analysis due to number of 

tagged individuals and sample size.  I selected five tagged collared peccaries in the herd 

within the same time frame with 23 or more locations and calculated a 95% MCP for 

each individual.  I calculated the mean, standard deviation, and coefficient of variation to 

express the variability in home range size.  I calculated the area of overlap for each 

individual’s home range using the polygons in polygons function in Hawth’s tools 

(Hawth’s Analysis Tools for ArcGIS, Version 3.27).   

 I calculated 100% MCP’s for the Blue, Green, Orange, White, and Yellow Herds 

to estimate density of collared peccaries in Middle and West Pastures.  I summed the area 

of the calculated MCP’s and subtracted the area of overlap.  I estimated density using 

both the highest number of collared peccaries seen and the average number of collared 

peccaries seen.  For comparability to other studies, density was expressed in collared 

peccaries per km
2
 (Ilse and Hellgren 1995, Gabor and Hellgren 2000). 

 I calculated habitat use using Neu’s Method in Biotas (Ecological Software 

Solutions LLC., Version 2.0a) which calculates a chi square goodness of fit analysis and 

Bonferroni confidence intervals to determine differences between the observed and 

expected use of habitat (Bellantoni and Krausman 1993, Fragoso 1999, Green et al. 2001, 

O’Brien et al. 2005).  Use of habitat greater than the proportion available in the habitat 

determined selection for the habitat.  Use of habitat less than the proportion available 

determined avoidance of the habitat.  I measured habitat use at the site level using the 

Middle and West Pastures.  Additionally, I calculated habitat use at the home
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 range level using the 95% MCP’s calculated for each herd.  Habitat type was qualified 

using an existing GIS vegetation association map (Figure 5, Singhurst et al. 2007).  

Vegetation associations found in the Middle and West Pastures include, 1) Blackjack Oak 

(Quercus marilandica) - Post Oak (Q. stellata) - Little Bluestem (Schizachyrium 

scoparium) - Side Oats Grama (Bouteloua curtipendula), 2) K. R. Bluestem 

(Bothriochloa ischaemum var. songarica) - Red Love Grass (Eragrostis secundiflora) - 

Silver Bluestem (Bothriochloa saccharoides) - Camphorweed (Heterotheca subaxillaris), 

3) Mesquite (Prosopis glandulosa) - White Brush (Aloysia gratissima) - Prickly Pear 

(Opuntia spp.) - Texas Persimmon (Diospyros texana), 4) Pecan (Carya illinoensis) - 

Black Willow (Salix nigra) - American Elm (Ulmus Americana) - Buttonbush 

(Cephalanthus occidentalis), 5) Nuttall’s Stone Crop (Sedum nuttallianum) - Peruvian 

Spikemoss (Selaginella peruviana) - American Tripogon (Tripogon spicatus) - Grama 

Grass (Bouteloua spp.), 6) Blackjack Oak - Post Oak - Mesquite - Prickly Pear, 7) Live 

Oak (Q. fusiformis) - Spanish Oak (Q. falcate) - Ashe Juniper (Juniperus ashei) - 

Mesquite, 8) Plateau Live Oak - Spanish Oak - Netleaf Hackberry (Celtis reticulate) - 

Ashe Juniper.  The Nuttall’s Stone Crop - Peruvian Spikemoss - American Tripogon - 

Grama Grass vegetation association is found in the granite outcroppings.  Also included 

in the habitat map are developed land, barren land and ponds, springs and vernal pools.  I 

excluded habitat types with an expected use of 0 from analysis to reduce bias (Biotas 

2004).
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 Figure 5.  Vegetation associations of Mason Mountain Wildlife Management Area,  Mason County, Texas.     

 Modified from Singhurst et al. 2007.
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CHAPTER III 

 

 

 

RESULTS 

 

 

 

 I collected a total of 291 telemetry locations for collared peccaries from six 

different herds (Table 1).   I recorded 16 locations for untagged peccaries.  I did not 

assign these 16 observations to any herd in my analyses although it is possible these 

untagged individuals were members of one of the six herds.  Members of three herds 

were tagged at two or more trap sites.  Individuals from two different herds were captured 

at trap site 6 and individuals from three different herds were captured at trap site 4 (Table 

1).   

 I recorded the number of collared peccaries for 140 locations.  My estimates of 

the average number of individuals seen compared to the highest number recorded for 

each herd were consistent with claims that herds often break into subgroups (Table 1).  

On multiple occasions I found tagged animals from the same herd to be separated.  The 

mean number of peccaries seen, when collared peccaries were found in groups, ranged 

from 6 to 13 across herds (Table 1).  The highest number of peccaries observed for each 

herd ranged from 16 to 21 (Table 1).  Maximum collared peccary density was 29/km
2
 

while the density based on mean number of animals per herd per sighting was 12/km
2
.  I 

observed solitary collared peccaries on 20 occasions, 14% of the 140 observations with 

collared peccary numbers recorded.  I identified the gender of three of solitary individuals
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 (two males, one female).  I observed the two males alone 4 and 7 times, respectively, 

while the female was observed alone once.  None of the solitary collared peccaries 

appeared to be ill or injured.  However, one male allowed me in close proximity while 

bedding in outcroppings with minimal vocal indications of aggression and was atypically 

stationary.  I believe this animal was solitary for several weeks before rejoining a herd.  I 

only observed one injured individual.  The individual had a visible limp and was always 

with a group of collared peccaries from the Blue Herd. 

 

 

Table 1.  Number of observations for each herd, the trap sites animals, the number of animals tagged in 

each herd over the course of the study, the mean number of individuals recorded per herd and the  

greatest number of individuals recorded per herd. 

Herd 

Total 

Observations 

Trap 

Sites  

Number of  

Tagged Animals 

Mean number 

recorded 

Greatest number 

observed 

Blue 17 6 1 8 21 

Green 77 1, 4 11 9 16 

Orange 37 4 3 13 19 

Purple 8 7 3 - - 

White 94 5,6 8 10 20 

Yellow 39 2, 3, 4 7 - 18 

Untagged 16 - - 6 17 

 

My 95% MCP estimates ranged from 17.9 ha to 64.4 ha with a mean of 45.5 ha 

(SD = 31.4, 95% CI = 12.6-78.4, Table 2).  Values of the 95% fixed KDE ranged from 

53.3 ha to 162.7 ha with a mean of 100.6 ha (SD = 39.2, 95% CI = 59.5-141.7, Table 2).  

The 75% fixed KDE estimates ranged from 23.0 ha to 68.9 ha with a mean of 45.6 ha 

(SD = 15.9, 95% CI = 28.9-62.3, Table 2).  Values of the 50% fixed KDE ranged from 

10.5 ha to 28.6 ha with a mean of 20.9 ha (SD = 6.4, 95% CI = 14.2-27.7, Table 2).  

Maps with the results of the MCP and KDE home range estimations can be found in 

Appendices A-G.  On multiple occasions I found the Yellow and Green Herds had 

traveled onto neighboring properties.  As a result, the home range of these herds is likely 
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larger than my data indicate.  The home range I calculated using the 95% MCP showed 

an overlap of 3.53 ha between the Orange and Green Herds.  No other 95% MCP home 

ranges indicated spatial overlap between herds.  

 

Table 2.  Results of the 95% minimum convex polygon and the fixed  

kernel density estimator, expressed in hectares. 

Herd 

 95% MCP 

(ha) 

95% Fixed 

Kernel (ha) 

75% Fixed 

Kernel (ha) 

50% Fixed 

Kernel (ha) 

Blue 17.9 78.6 38.0 18.0 

Green 95.9 162.7 68.9 28.6 

Orange 21.2 53.3 23.0 10.5 

Purple 20.8 82.2 42.9 21.2 

White 64.4 98.8 43.4 20.8 

Yellow 52.9 128.0 57.6 26.4 

     Mean 45.5 100.6 45.6 20.9 

 

Percent overlap of individual home ranges within the White Herd ranged from 85-

100%, indicating these individuals were members of the same herd.  The home range of 

the White Herd was 64.4 ha (Table 2).  The home ranges of individuals within the herd 

ranged from 31.2 to 51.5 ha with a mean of 43.7 ha (SD = 7.53, CV = 0.17, Table 3).  

Individual home ranges accounted for 48% to 80% of the White Herd home range.  The 

mean of the individual home ranges accounts for 68% of the White Herd home range 

size. 

Habitat use at the site level differed from expected use (P < 0.000).  Collared 

peccaries at MMWMA selected the Live Oak - Spanish Oak - Ashe Juniper - Mesquite, 

Mesquite - White Brush - Prickly Pear - Texas Persimmon, and Nuttall’s Stone Crop - 

Peruvian Spikemoss - American Tripogon - Grama Grass habitat types (Table 4).  

Collared peccaries avoided the Blackjack Oak - Post Oak - Little Bluestem - Side Oats 
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grama and the K.R. Bluestem - Red Love Grass - Silver Bluestem - Camphorweed 

vegetative associations (Table 4). 

 

 

Table 3. Results of the 95% minimum convex polygon for individuals  

within the White Herd.  Mean home range size is 43.7, standard deviation is  

7.53 and coefficient of variation is 0.17. 

White Herd Individual 95% MCP 

Tagged Animal Area (ha) 

 W10 51.5 

 W16 43.8 

 W18 46.4 

 W19 31.2 

 W20 45.6 

 

   Mean Home Range (ha) Standard Deviation Coefficient of Variation 

43.7 7.53 0.17 

 

The Green Herd selected the Mesquite - White Brush - Prickly Pear - Texas 

Persimmon vegetation association.  The Green Herd avoided the Blackjack Oak - Post 

Oak - Little Bluestem - Side Oats Grama and K.R. Bluestem - Red Love Grass - Silver 

Bluestem - Camphorweed vegetative associations (Table 5). 

The White Herd selected the Plateau Live Oak - Spanish Oak - Netleaf Hackberry 

- Ashe Juniper and Nuttall’s Stone Crop - Peruvian Spikemoss - American Tripogon - 

Grama Grass vegetative associations.  The White Herd avoided the Blackjack Oak - Post 

Oak - Little Bluestem - Side Oats Grama and the Blackjack Oak - Post Oak - Mesquite - 

Prickly Pear vegetative associations (Table 6). 

The Yellow Herd selected the Nuttall’s Stone Crop - Peruvian Spikemoss - 

American Tripogon - Grama Grass vegetative association.  The Yellow Herd avoided the 

Mesquite - White Brush - Prickly Pear - Texas Persimmon and the K.R. Bluestem - Red 

Love Grass - Silver Bluestem - Camphorweed vegetative associations (Table 7). 
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Table 4. Results of the Neu’s method for habitat use analysis at the site level.   

Habitat Classification 

Observed 

Count 

Habitat 

Proportion 
Expected Use 

95% Confidence 

Interval 

Barren Land 0 0.003 1 0 

Blackjack Oak - Post Oak - Little     

     Bluestem - Side Oats Grama
a 49 0.362 102 0.11 ≤ P

U 
≤ 0.24 

Blackjack Oak - Post Oak –         

     Mesquite - Prickly Pear 
25 0.111 31 0.039 ≤ P

U 
≤ 0.139 

Developed 0 0.003 1 0 

K.R. Bluestem - Red Love Grass  

     -Silver Bluestem-Camphorweed
a
 

2 0.095 27 0 ≤ P
U 

≤ 0.021 

Live Oak - Spanish Oak - Ashe  

     Juniper - Mesquite* 
5 0.009 2 0 ≤ P

U 
≤ 0.04 

Mesquite - White Brush - Prickly  

     Pear - Texas Persimmon* 
41 0.075 21 0.086 ≤ P

U 
≤ 0.204 

Pecan-Black Willow - American  

     Elm - Buttonbush 
7 0.021 6 0 ≤ P

U 
≤ 0.051 

Plateau Live Oak-Spanish Oak- 

     Netleaf Hackberry- Ashe Juniper 
25 0.050 14 0.041 ≤ P

U 
≤ 0.137 

Nuttall’s Stone Crop - Peruvian  

     Spikemoss - American Tripogon   

     - Grama Grass*  

124 0.257 72 0.356 ≤ P
U 

≤ 0.524 

Ponds, Springs and Vernal Pools 4 0.017 5 0 ≤ P
U 

≤ 0.034 

 

P Value 
Observed 

Chi Sq 

Chi Sq 

Cumulative 

   < 0.000 135.2 18.3   

* Indicates selection  
a
 Indicates avoidance 

P
U 

= proportion used  

 

 

I found no difference between observed and expected use for the Blue, Orange 

and Purple Herds (p = 0.0931, 0.3772, and 0.3429, respectively).  Observations of the 

Blue Herd occurred primarily in an area with a recent prescribed burn.  I tracked the 

single tagged individual in this herd for 7 weeks before the transmitter fell off.  I 

recovered the transmitter in the southwestern portion of the Turkey Pasture, well outside 

the calculated home range for the herd.  
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Table 5. Results of the Neu’s method for habitat use analysis for the Green Herd at the home range level.   

Habitat Classification 
Observed 

Count 

Habitat 

Proportion 
Expected Use 

95% Confidence 

Interval 

Blackjack Oak - Post Oak - Little  

     Bluestem - Side Oats Grama
a
 

3 0.173 13 0 ≤  P
U  

≤ 0.105 

Blackjack Oak - Post Oak - Mesquite  

    - Prickly Pear 
6 0.033 2 0 ≤ P

U 
≤ 0.17 

Developed 0 0.009 1 0 

K.R. Bluestem - Red Love Grass - 

     Silver Bluestem - Camphorweed
a
 

2 0.094 7 0 ≤ P
U 

≤ 0.079 

Live Oak - Spanish Oak - Ashe  

     Juniper - Mesquite 
4 0.037 3 0 ≤ P

U 
≤ 0.128 

Mesquite - White Brush - Prickly Pear  

     - Texas Persimmon* 
36 0.213 16 0.413 ≤  P

U 
≤ 0.573 

Pecan-Black Willow - American Elm   

     - Buttonbush 
6 0.123 9 0 ≤ P

U 
≤ 0.170 

Nuttall’s Stone Crop - Peruvian  

     Spikemoss - American Tripogon -     

    Grama Grass  

15 0.278 20 0.075 ≤ P
U 

≤ 0.335 

Ponds, Springs and Vernal Pools 1 0.039 3 0 ≤ P
U 

≤ 0.052 

 

P Value 
Observed 

Chi Sq 

Chi Sq 

Cumulative  

  < 0.000 44.4 15.5   

* Indicates selection  
a
 Indicates avoidance 

P
U 

= proportion used 

 

 

 Table 6. Results of the Neu’s method for habitat use analysis for the White Herd at the home range level.   

Habitat Classification 
Observed 

Count 

Habitat 

Proportion 

Expected 

Use 

95% Confidence 

Interval 

Blackjack Oak - Post Oak - Little  

     Bluestem - Side Oats Grama
a
 

6 0.357 32 0 ≤ P
U 

≤ 0.135 

Blackjack Oak - Post Oak - Mesquite - 

     Prickly Pear
a
 

5 0.151 13 0 ≤ P
U 

≤ 0.118 

Plateau Live Oak-Spanish Oak-Netleaf  

     Hackberry-Ashe Juniper* 
23 0.104 9 0.139 ≤ P

U
≤ 0.377 

Nuttall’s Stone Crop – Peruvian Spikemoss  

     - American Tripogon - Grama Grass*  
54 0.378 34 0.474 ≤ P

U 
≤ 0.740 

Ponds, Springs and Vernal Pools 1 0.010 1 0 ≤ P
U 

≤ 0.039 

 

P Value 
Observed 

Chi Sq 

Chi Sq 

Cumulative  

  < 0.000 63.5 9.49 
 

* Indicates selection  
a
 Indicates avoidance 

P
U 

= proportion used 
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Table 7. Results of the Neu’s method for habitat use analysis for the Yellow Herd at the home range level.   

Habitat Classification 
Observed 

Count 

Habitat 

Proportion 

Expected 

Use 

95% Confidence 

Interval 

Blackjack Oak - Post Oak - Little  

     Bluestem - Side Oats Grama 
15 0.249 9 0.192 ≤ P

U 
≤ 0.618 

Blackjack Oak - Post Oak - 

     Mesquite - Prickly Pear 
5 0.082 3 0 ≤ P

U 
≤ 0.284 

K.R. Bluestem - Red Love Grass –  

     Silver Bluestem – Camphorweed
a
 

0 0.159 6 0 

Mesquite - White Brush - Prickly  

     Pear - Texas Persimmon
a
 

1 0.360 13 0 ≤ P
U 

≤ 0.097 

Plateau Live Oak-Spanish Oak- 

     Netleaf Hackberry-Ashe Juniper 
1 0.024 1 0 ≤ P

U 
≤ 0.097 

Nuttall’s Stone Crop–Peruvian Spikemoss  

     - American Tripogon - Grama Grass * 
15 0.127 5 0.190 ≤ P

U 
≤ 0.620 

 

P Value 
Observed 

Chi Sq 

Chi Sq 

Cumulative  

  < 0.000 48.3 11.1 
 

* Indicates selection  
a
 Indicates avoidance 

P
U
= proportion used 

 

 I recorded activity at time of location for 256 locations.  Due to low sample size, I 

only used January, February, March, and April to express activity patterns by month 

(Table 8).  I used all activity observations to calculate the overall proportion of activity 

type.  In the Live Oak - Spanish Oak - Ashe Juniper – Mesquite vegetative association 

60% of the observed activities were foraging (Table 9).  In the Mesquite - White Brush - 

Prickly Pear - Texas Persimmon 80% of the activities I observed were bedding (Table 9).  

In the Nuttall’s Stone Crop - Peruvian Spikemoss - American Tripogon - Grama Grass 

association 89% of the activities observed were bedding (Table 9).   I only observed one 

instance of fighting, and I believe it was the result of a female in estrous.
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Table 8.  Proportion of activities observed when peccaries were located.   

*The overall category includes data from months (June, July, August, and September) that did not receive 

enough observations to express individually. 

  Proportion of Activity Type   

Month Bedding Foraging Traveling  Mating 

Total Activity 

Observations 

Overall* 0.80 0.17 0.08 0.01 256 

January 0.63 0.19 0.06 0.13 16 

February 0.57 0.30 0.13 0 46 

March 0.79 0.17 0.03 0.008 118 

April 0.81 0.07 0.12 0 69 

 

 

 

 

 
Table 9.  Proportion of activity type with reference to habitat type. 

  Proportion of Activity Type 

Habitat Type Bedding  Foraging Traveling 

Blackjack Oak - Post Oak - Little Bluestem -  

     Side Oats Grama 
0.66 0.27 0.07 

Blackjack Oak - Post Oak - Mesquite - Prickly Pear 0.40 0.50 0.10 

Live Oak - Spanish Oak - Ashe Juniper - Mesquite 0.20 0.60 0.20 

Mesquite - White Brush - Prickly Pear - Texas Persimmon 0.80 0.10 0.10 

Pecan - Black Willow - American Elm - Buttonbush 0.57 0.14 0.29 

Plateau Live Oak - Spanish Oak - Netleaf Hackberry - 

     Ashe Juniper 
0.84 0.16 0.00 

Nuttall’s Stone Crop - Peruvian Spikemoss -  

     American Tripogon - Grama Grass  
0.89 0.08 0.04 

Ponds, Springs and Vernal Pools 0.50 0.00 0.50 
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CHAPTER IV 

 

 

 

DISCUSSION 

 

 

 

Only 8 of the 29 collared peccaries introduced in 2004 remained on property 

(Porter 2006).  Porter (2006) found mixed herds of collared peccaries had lower 

survivorship than a same source herd and collared peccaries involved in a soft release had 

smaller home range sizes and higher site fidelity than collared peccaries involved in a 

hard release.  The mean home range size was 502.3 ha using a fixed kernel; however, this 

was believed to be an artifact of translocation (Porter 2006).     

I found the mean home range calculated by the 95% MCP (45.5 ha) was smaller 

than that reported by Porter (2006).  The home range size of collared peccaries is known 

to vary among regions.  Fragoso (1999) reported home range sizes of two different 

collared peccary herds in the northern Brazilian Amazon using a 100% MCP were 1010 

ha and 1171 ha.  However, home range estimates for collared peccaries from Texas and 

Arizona are much smaller.  Mean home range sizes in Arizona calculated by the MCP 

ranged from 104-469 ha (Minnamon1962, Schweinsburg 1971, Bigler 1974, Day 1985).  

Mean home range size in Texas is generally smaller ranging from 150-242 ha using the 

MCP method (Green 1982, Oldenberg 1985, Ilse and Hellgren 1995, Green et al. 2001).  

I recorded the majority of locations during my study from January-April 2012 (n = 244).  

These data are likely more representative of a 4-month seasonal home range, which is
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 typically smaller, than an annual range.  Ilse and Hellgren (1995) found seasonal home 

range sizes using the 95% MCP method were 81 ha, 59 ha, and 98 ha for winter, spring, 

and summer, respectively.  Gabor and Hellgren (2000) and Green et al. (2001) reported 

the 95% isopleth level mean home range sizes using the adaptive kernel in Texas were 

310 ha and 247 ha.  I used the fixed kernel estimator for my study due to improved 

performance over the adaptive kernel (Seaman 1993, Seaman and Powell 1996, Seaman 

et al. 1999, Powell 2000).  Home range size for collared peccaries can inversely relate 

with resource quality (Ellisor and Harwell 1969, Day 1985).  Therefore, it is also possible 

the small home range sizes reported here could indicate the availability of high quality 

resources. 

Sample size can influence MCP and KDE estimates.  Powell (2000) found the 

area calculated by the MCP estimator increased with sample size.  A sample size of at 

least 100 locations has been recommended (Powell 2000).  Therefore, it is possible the 

MCP values reported here are underestimates of actual home range size.  Seaman and 

Powell (1996) found overestimates by the KDE of home range size are most likely with 

small sample sizes and decrease as sample size increases.  Seaman et al. (1999) 

recommended a minimum sample size of 30 observations per animal with a preference of 

50 or more.  Given the number of observations for each herd, my KDE estimates of home 

range provide a more representative estimate of the actual home range than the MCP for 

the Green, Orange, White and Yellow Herds (n = 77, 37, 94, and 39 respectively; Table 

1).   

My analysis of individual home range sizes within the White Herd suggests that 

home range size for a single tagged collared peccary in a herd is not sufficient to 
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accurately estimate the home range size of the herd.  The difference between the White 

Herd MCP home range estimate (64.4 ha) and the mean MCP estimate of home range

size of individuals (43.7 ha) can be attributed to the tendency of collared peccary herds to 

split into subgroups (Green et al. 1984).  The likelihood of having a point on the 

periphery of the home range increases because the MCP places emphasis on the 

outermost points of a range as more locations are added to the home range size estimate. 

Therefore, the estimated size of the home range is likely to increase as more individuals 

are included in the analysis.  Furthermore, I recommend the tagging of multiple 

individuals per herd to buffer against transmitter failure or animal death and to better 

resolve herd spatial dynamics. 

My maximum collared peccary density estimate of 29 peccaries/km
2
 is within the 

range of peccary densities previously reported in Texas (Ilse and Hellgren 1995, Gabor 

and Hellgren 2000).  However, it is approximately double the highest density reported at 

CWMA, which served as a source population for introduction to MMWMA.  This might 

indicate that the Llano Uplift is suitable habitat for collared peccaries and allows 

populations to persist at relatively high densities.  Ilse and Hellgren (1995) and Gabor 

and Hellgren (2000) found the density of collared peccaries in South Texas to vary with 

presence or absence of feral hogs (Sus scrofa).  Estimates of 31 and 19 collared 

peccaries/km
2
 in areas of low abundance of hogs and 11, 3.5, 7.5, and 2.5 collared 

peccaries/km
2
 in areas of relatively high abundance of hogs were reported at Welder 

Wildlife Refuge (Ilse and Hellgren 1995).  Collared peccary densities ranged from 2.6 to 

3.1 collared peccaries/ km
2 

with feral hogs present and 13.0 to 15.5 collared peccaries/ 

km
2 

with feral hogs absent at the Chaparral Wildlife Management Area (CWMA) in 
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South Texas (Gabor and Hellgren 2000).  Feral hogs are present at MMWMA.  However, 

estimates of feral hog location and densities were beyond the scope of my study.  I only 

encountered feral hogs 3 times while tracking collared peccaries at MMWMA.  I 

observed one event where feral hogs were wallowing in a spot collared peccaries had 

occupied the previous day.  Another time a sounder was observed within 200 m of 

bedding collared peccaries. 

Collared peccaries successfully occupy diverse habitat types, but sufficient cover 

can be a limiting factor of occupancy (Sowls 1997).  Collared peccaries have few 

physiological adaptations that protect them from thermal extremes, and therefore, rely on 

the behavioral adaptation of finding the warmest or coolest points within their home 

range (Sowls 1997).  This is possibly a trade off for protection from skin abrasions that 

result from their use of dense vegetation (Sokolov 1982).  Collared peccaries likely 

avoided the K.R. Bluestem - Red Love Grass - Silver Bluestem - Camphorweed and the 

Blackjack Oak - Post Oak - Little Bluestem - Side Oats Grama vegetative associations 

because they lack the cover collared peccaries require for protection from predators and 

thermal relief.  When collared peccaries used the Blackjack Oak - Post Oak - Little 

Bluestem - Side Oats Grama vegetative association, they usually bedded in thick patches 

of white brush found in some parts of this habitat. 

 I observed collared peccaries on 4 occasions using ponds, streams and vernal 

pools.  I observed collared peccaries passing through these areas, which were dry at the 

time.  Collared peccaries also bedded in dry stream beds with thick vegetation.  I 

observed collared peccaries wallowing in small muddy areas that retained little water on 

two occasions. 
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 The Blackjack Oak - Post Oak - Little Bluestem - Side Oats Grama and 

Blackjack Oak - Post Oak - Mesquite - Prickly Pear vegetative associations were 

described for the first time in Texas in 2007 on MMWMA and are most likely restricted 

to the Llano Uplift (Singhurst et al. 2007).  Results of the site level analysis and the 

analyses of the Green and White Herds reported that collared peccaries avoided the 

Blackjack Oak - Post Oak - Little Bluestem - Side Oats Grama vegetative association 

(Tables 4, 5, and 6).  The Yellow Herd did not select for or against the Blackjack Oak - 

Post Oak - Little Bluestem - Side Oats Grama vegetative association (Table 7).  The 

Blackjack Oak - Post Oak - Mesquite - Prickly Pear association was not selected for or 

against at the site level or by the Green and Yellow Herds (Tables 4, 5, and 7).  However, 

the White Herd avoided this vegetative association (Table 6).  Interestingly, the greatest 

number of foraging observations (n = 12 and 10) occurred in these habitat types 

accounting for 27% and 50% of activities in these habitats.  There were 9 observations of 

foraging within the Nuttall’s Stone Crop - Peruvian Spikemoss - American Tripogon - 

Grama Grass association; however, this only accounted for 8% of the activity 

observations in this habitat type (Table 9).  The Nuttall’s Stone Crop - Peruvian 

Spikemoss - American Tripogon - Grama Grass association is linked with granite 

outcroppings restricted to the Llano Uplift ecoregion. 

I found collared peccaries frequently bedded in granite outcroppings associated 

with the Nuttall’s Stone Crop - Peruvian Spikemoss - American Tripogon - Grama Grass 

association or dense clumps of white brush found in the Blackjack Oak - Post Oak - Little 

Bluestem - Side Oats Grama and the Mesquite - White Brush - Prickly Pear - Texas 

Persimmon associations.  I observed the White Herd bedding frequently in an area of 
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dense mixed vegetation in the Plateau Live Oak - Spanish Oak - Netleaf Hackberry - 

Ashe Juniper association.  The White Herd also frequented outcroppings for bedding 

activities. 

 

Management Implications 

The successful reintroduction and subsequent reproduction and increase in the 

collared peccary population on MMWMA indicate that the Llano Uplift remains suitable 

habitat for collared peccaries.  The population has more than tripled since initial 

introduction in 2004.  Therefore, it is possible that the distribution of collared peccaries 

could once again extend throughout the region.  I recommend that future reintroduction 

efforts utilize habitats that contain a significant amount of cover in the form of dense 

vegetation or rock outcroppings.  Collared peccaries also use urban and suburban areas, 

so long as there are enough nearby habitat patches remaining to provide cover (Bellantoni 

and Krausman 1993).  These animals have even been known to successfully inhabit 

croplands using the crops or neighboring areas as cover (Sowls 1997).  However, I 

recommend that introductions involving croplands and developed areas be avoid to 

reduce the likelihood of human-peccary conflict.   

Although the exact impacts of feral hogs on collared peccaries are unclear, it has 

been shown that collared peccaries have reduced home range size and density in the 

presence of feral hogs (Ilse and Hellgren 1995, Gabor and Hellgren 2000).  I recommend 

that areas with high densities of feral hogs be avoided as reintroduction sites or that feral 

hogs be controlled in those regions to prevent any possible competition between collared 

peccaries and feral hogs.   
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I suggest that areas considered for reintroduction should be similar in size to 

MMWMA (2,147 ha).  This large size accommodates population growth and expansion 

without immediate intrusion into neighboring areas.  Areas that satisfy habitat 

requirements in the Llano Uplift should be identified and assessed as potential 

reintroduction sites.  Future reintroduction efforts should translocate existing family 

groups and use a soft release.  This practice may be more difficult and costly initially, but 

it results in a higher probability of having a successful reintroduction (Porter 2006). 

Collared peccary reintroduction has met with mixed reaction from citizens of Mason 

County (Mark Mitchell, personal communication).  The public often confuses collared 

peccaries with invasive feral hogs or assumes that collared peccaries, because they have 

superficial similarities, will also engage in destructive behaviors.  Collared peccaries also 

have an unjustified reputation of aggression.  Efforts are needed to improve public 

acceptance and understanding of this species if collared peccaries are to be reestablished 

throughout their native range.  More research should be done on collared peccaries in the 

Texas Hill Country to determine spatial use patterns and critical habitats within this 

unique portion of their range.
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APPENDIX A: 95% MINIMUM CONVEX POLYGON MAP FOR THE BLUE, 

GREEN, ORANGE, PURPLE, WHITE AND YELLOW HERDS 
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APPENDIX B: MAP OF THE FIXED KERNEL DENSITY ESTIMATOR FOR 

THE BLUE HERD 

 

 

 
 

 

 

 

 



 

30 

 

APPENDIX C: MAP OF THE FIXED KERNEL DENSITY ESTIMATOR FOR 

THE GREEN HERD  
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APPENDIX D: MAP OF THE FIXED KERNEL DENSITY ESTIMATOR FOR 

THE ORANGE HERD 
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APPENDIX E: MAP OF THE FIXED KERNEL DENSITY ESTIMATOR FOR 

THE PURPLE HERD 

 

 

 
 

 

 

 

 

 

 



 

33 

 

APPENDIX F: MAP OF THE FIXED KERNEL DENSITY ESTIMATOR FOR 

THE WHITE HERD 
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APPENDIX G: MAP OF THE FIXED KERNEL DENSITY ESTIMATOR FOR 

THE YELLOW HERD 
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