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ABSTRACT 

 

 Few studies have detailed the movements, diets, and habitat use of feral pigs in 

the United States, and some of these studies had low sample sizes and technical 

problems. My objectives were to analyze feral pig seasonal diets on the west central 

Rolling Plains of Texas and to investigate the micro habitat usage and spatial ecology 

of feral pigs using Geographic Information Systems (GIS) technology and vegetation 

sampling. 

 Personnel from the Texas Parks and Wildlife Department (TPWD) collected 

stomachs from feral pigs and identified food eaten in the Rolling Plains of Texas 

during 1996, 1997, and 1998.  I further analyzed the data and found corn to be an 

important food during summer and sorghum was heavily utilized during summer, fall, 

and winter.  Tubers and roots of wild plants were the most commonly eaten foods by 

feral pigs in spring and winter. 

 In spring 2011, we trapped and fitted 19 feral pigs with collars that contained 

both GPS (Global Positioning Systems) and VHF (Very High Frequency) transmitters.  

Within 6 months, all of the transmitters had stopped transmitting; this included VHF 

and GPS transmitters.  We received redesigned transmitter collars in late winter of 

2011-2012.  We then trapped and collared 10 more feral pigs and fitted them with the 

new collars. Trends could be observed for signs observed in core areas.  Due to 

extremely low sample sizes (n=3 declining to n=1) and pooling of data for analysis, 

data can only be applied to an individual which had a chance of being sampled.  We 
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located 2 farrowing areas.  These are some of the first feral pig farrowing sites to be 

described in West Texas. 

 I conducted a spatial analysis of core area fidelity and home range size during 

two-week sampling periods.  The mean home range size during these periods was 646 

hectares.  The mean distance from high-use areas and geographic centers of point 

distribution was 1068m.  Feral pigs showed fidelity to some habitat features such as 

wallows. 

 Each chapter of this thesis is written as a standalone publication following the 

style of the Journal of Wildlife Management.  As such, there is some duplication in the 

introduction, discussion, and study area. 
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CHAPTER I 

DIETS OF FERAL PIGS IN THE ROLLING PLAINS OF TEXAS 

 

ABSTRACT  

 We studied the diets of feral pigs (Sus scrofa) in the Rolling Plains of Texas by 

categorizing and comparing the stomach contents of feral pigs collected from May 

1996 to October 1998.  We hypothesized that feral pigs would display seasonal 

variation in diet and consume agricultural grains when available.  Dietary data 

validated our hypothesis that diets of feral pigs on the Rolling Plains are seasonally 

variable and that agricultural grains are heavily utilized when available. 

 

INTRODUCTION 

 Feral pigs (Sus scrofa) cause serious problems for farmers and ranchers in 

Texas and other regions of the United States. Feral pigs are large omnivorous 

members of the Suidae family; adults usually range in weight from 50-100kg. Much 

larger feral pigs have been recorded, but the occurrence of “super pigs” is rare.  No 

pigs were captured that weighed over 136kg during this study (TPWD unpublished 

data).  Studies by Spitz and Janeau (1995) and other researchers detail Eurasian wild 

boars interaction with native habitat in Europe (Massei and Genov 2004).  One of the 

most important aspects of habitat use by feral pigs is when, where, and what they eat.  

Our research was designed to provide wildlife managers, ranchers, and crop farmers 

with data on the seasonal diets of feral pigs in West Texas.    
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 Domestic swine commonly escaped from the De Soto and Coronado 

expeditions in what is now the Southern United States in 1542 and 1543, and from 

Spanish conquistadors in the 1700’s around mission settlements and on barrier islands 

along the Atlantic coast (Mayer and Brisbin 1991).   Since that time, pigs became feral 

from many sources across the country.   Pig hunters in some areas transport and 

release feral pigs for sport hunting; I have personally witnessed this while conducting 

field research.  Releasing feral pigs is now illegal in many states (Tennessee Wildlife 

Resources Agency 2010).   Wildlife management agencies in some southeastern states 

released feral pigs in the early mid 1900’s to establish populations for hunting.  Some 

of these were Eurasian wild boar/feral pig hybrids that were kept in a facility in 

Tellico plains, Tennessee (Mayer and Brisbin 1991).  Feral pigs have also expanded 

their ranges by natural emigration from established populations.   Feral pigs currently 

exist in 39 states according to a Southeastern Cooperative Wildlife Disease Study 

2011 wildlife distribution map (Figure 1.1).  Ranchers in the Rolling Plains of Texas 

reported to me that feral pigs moved onto their ranches 15 to 20 years ago (personal 

communication).  We hypothesized that feral pigs would display seasonal variation in 

diet and display a high degree of selectively when agricultural grains were available. 

 

STUDY AREA 

 The study was conducted on the rolling Plains Ecoregion, the southernmost 

end of the North American Great Plains.  Rivers typically run west to east. The 

Rolling Plains are bordered on the east by the Cross Timbers and Prairies Ecological 
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Region.  To the west is the High Plains Ecological region and to the south lies the 

Edwards Plateau Ecological Region.  The stomachs of feral pigs were collected from 

May 1996 to October 1998 in Cottle, Montely, King, and Dickens counties.  These 

counties are sparsely populated and rely on extractive industries, cattle ranching, 

hunting, and agriculture for income.  Texas agriculture produces more cereal crops 

than any other state. The topography varies from gently rolling hills, to  steep canyons 

dominated by juniper (Juniperus spp.)  Elevation of the study area ranges from 240 to 

910 m and the average rainfall is 55–76 cm/year (Spears 2002).    

 The most prevalent brush species are honey mesquite (Prosopis glandulosa), 

shinnery oak (Quercus fusiformis) and juniper (Juniperus spp.), interspersed with sand 

sage (Artemesia filifolia) and sand plum (Prunus spp.).  Other brush species include 

catclaw acacia (Acacia greggii), hackberry (Celtis reticulata), prickly lime ash 

(Zanthoxylum fagara), lotebush (Zizyphus obtusifolia), and skunkbush sumac (Rhus 

trilobata).  Common grass species of the Rolling Plains Ecological regions include 

little bluestem (Schizachyrium scoparium). blue grama (Bouteloua gracilis),  and 

sideoats grama (Bouteloua curtipendula).  Woody vegetation in riparian areas 

associated with large streams are dominated by cottonwood trees (Populus deltoides), 

sand plum (Prunus spp.), button willow (Cephalanthus occidentalis) and salt cedar 

(Tamarix spp.). Dominant grasses in riparian areas are switch grass (Panicum 

vigratum) and Eastern gamagrass (Tripsacum dactyloides).  The breaks, areas of 

elevated clay soils are dominated by juniper, yucca (Yucca spp.) and some honey 

mesquite.  Prevalent succulent species of the Rolling Plains Ecological Region are 
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yucca (Yucca spp.) prickly pear (Opuntia spp.), cholla (Opuntia imbricata), and 

tasajillo (Cylindropuntia leptocaulis).  Soil types include fine sandy loams, loamy fine 

sand and nobscot heatly soils that are characterized by large quantities of sand and 

excellent drainage.  The Rolling Plains Ecological Region is a large grassland with 

encroaching mesquite and perennial shrubs primarily due to suppression of natural fire 

regimes.   

 

METHODS 

 This study followed the methodology used by Taylor et al. (1997) in South 

Texas and applied it to the Rolling Plains of Texas.  Our data include stomach 

contents of feral pigs collected seasonally on the rolling Plains of Texas by personnel 

of Texas Parks and Wildlife Department from June 1996 to October 1998.  Feral pigs 

were collected on large ranches by aerial gunning, trapping, and shooting.  A total of 

150 feral pigs were collected, and the contents of 96 of their stomachs were used. 

 Necropsies of feral pigs were conducted, and samples from the stomachs of 

feral pigs were removed. Stomach contents were stored frozen until analyzed at a later 

date.  For analysis, stomach contents were thawed, then sieved through a 3.2 mm mesh 

to eliminate liquid material. Taylor et al. 1997 reported that larger mesh only selected 

for corn.  Samples were then placed under a 100 point frame (Chamrad and Box 

1964).  Food remains touched by each of the 100 points on the frame were counted as 

one percent of the total sample.  Dietary categories were delineated as grass, forbs, 

roots and tubers, soft mast, hard mast, corn, sorghum, vertebrate, invertebrate, and 
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browse.  According to Taylor et al. (1997), feral pigs are monogastric; therefore, there 

is probably minimal bias due to differential passage rates of food items from the 

stomach to the small intestine. 

 A one-way analysis of variance (ANOVA) was conducted using season as the 

fixed factor and food items eaten as the dependant variable in the Statistical package 

for the Social Sciences (SPSS 2011) Version 20 software.  Fishers least square 

difference (LSD) was calculated to examine potential significant differences between 

specific seasons and diet.  Each season was coded with a corresponding number where 

1was equal to spring, 2 was equal to summer, 3 was equal to fall, and 4 was equal to 

winter.  Each season was defined by standard calendar seasons for spring, summer, 

fall, and winter from the old farmer's almanac calendar   

  

RESULTS 

 Composition of the diet of feral pigs changed seasonally (Table 1.1). 

Significant interactions for pooled seasonal results were forbs (p≤0.009), roots and 

tubers (p≤0.000), corn (p≤0.030), sorghum (p≤0.000), invertebrate (p≤0.01) and 

browse (p≤0.030).  The post hoc least squares difference (LSD) was used to elucidate 

significant differences between specific seasonal usage.  Differences were as follows 

for grasses between winter and summer (p≤0.011).   Seasonal differences were found 

in the amount of forbs eaten between spring and fall (p≤0.001) and spring and winter 

(p≤0.023).  Seasonal difference for roots and tubers were spring and fall (p≤0.000) and 

fall and winter (p≤0.000).  Seasonal differences for hard mast were between spring 
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and fall (p≤0.016).  Significant seasonal differences for corn were spring and summer 

(p≤0.008), summer and fall (p≤0.001), and summer and winter (p≤0.001).  Significant 

seasonal differences for sorghum were spring and summer (p≤0.000), spring and 

winter (p≤0.030), summer and fall (p≤0.014), and between fall and winter (p≤0.010).  

Significant seasonal differences between vertebrate materials were in spring and 

summer (p≤0.009), summer and fall (p≤0.040), and between summer and winter 

(p≤0.022).  Significant seasonal differences for invertebrate material were spring and 

summer (p≤0.003) and between fall and winter (p≤0.021).  Degrees of freedom 

between tested groups was 3 and within groups was 92. 

 Spring diets were dominated by grasses 24 percent, forbs 23 percent, and 

roots/tubers 39 percent.  Summer diets were primarily composed of grasses, 17 

percent, roots/tubers 21 percent, corn 15 percent, and sorghum 15 percent. During 

summer a dietary shift occurred decreasing grasses and roots/tubers; therefore, cereal 

grains occurrence was much higher than in spring.  Fall diets were primarily 

composed of sorghum 55 percent, hard mast 12 percent, and roots/tubers 11 percent.  

There was a marked increase during the fall in cereal grain consumption, mostly 

sorghum.  Winter diets were primarily composed of roots/tubers 56 percent, sorghum 

21 percent, and grasses 14 percent.  In winter there was a decrease in sorghum 

consumption and a marked increase in roots/tubers.  Roots tubers were prevalent year 

round in the diet and accounted for significant part of year round diet, especially 

winter. There were trace amounts of avian, mammalian, and insect material in the 

stomach contents.     
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DISCUSSION 

 The dietary data validated our hypothesis that diets of feral pigs on the Rolling 

Plains are seasonally variable and that agricultural grains are heavily utilized when 

available.  The diets were comparable to those reported by Taylor et al. (1997) for 

feral pigs in western south Texas.  Previous studies suggest feral pigs were “grazers 

and rooters”-Taylor; our research supports this (Springer 1977; Everitt and Alaniz 

1980;  Ils and Hellgren 1995; Taylor and Hellgren 1997).  Our data showed that roots 

and tubers were important foods throughout the year and were the most commonly 

eaten foods during winter and spring.  We did not attempt to detect a difference 

between soft mast and prickly pear fruit and between browse and prickly pear pads.  

Previous studies showed prickly pear were a staple in the diets of feral pigs and 

collared peccaries (Tayassu tajacu)( Taylor and Hellgren 1997; Corn and Warren 

1995).   

 By focusing heavily on agricultural grains in summer and fall feral pigs do 

substantial crop damage in Texas. Roughly one third of the Rolling Plains Ecological 

Region is intensively farmed. Our data confirms that feral pigs depredate agricultural 

grain crops on the rolling Plains.  The generally accepted solution to this problem is to 

kill more feral pigs and kill them more efficiently.  Feral pigs in agricultural areas 

impose financial hardship on farmers and increase the risk of contaminating crops 

with diseases also increases (Jay 2007).  Some farmers in the area have given up 

producing peanuts due to crop depredation by feral pigs (Personal communication). 
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 Feral pigs consumed sorghum and corn in summer, fall, and winter.  These 

results are similar to other studies done in Texas.  Supplemental feeding and baiting is 

done commonly throughout the state of Texas.  Taylor et al. 1997 reported feeding and 

baiting as a large factor in the prevalence of grain crops in pig stomachs; however, 

there was limited or no supplemental feeding of corn or sorghum on the ranches where 

our study was conducted.  The current ranging data from our feral pig movement study 

suggests that feral pigs are highly mobile and travel large distances.  Some wheat was 

also found in the stomach contents; however it is difficult to discern wheat from grass 

while partially digested. There is a possibility that feral pigs on study ranches were 

feeding off site and killed onsite. However with the prevalence of grains we observed 

in the diets of feral pigs; we believe that depredation of crops was occurring.  We 

examined 1996 aerial imagery of the study sites and found row crops to be prevalent 

in the area. 

 We did not compare dietary overlap of feral pigs and white-tailed deer.  

However, our results suggest that feral pigs use species that white-tailed deer are 

known to use. Laboratory trials examining food passage rates between white-tailed 

deer and feral pigs concluded that feral pigs have the potential to be very competitive 

with white-tailed deer (Elston and Hewitt 2010).   

 

MANAGEMENT IMPLICATIONS 

 Feral pigs are known to cause extensive environmental and crop damages.  

Previous studies indicated heavy use of areas planted in agricultural crops.  Our data 
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indicated temporal use of sorghum and corn fields before harvest and continued use of 

sorghum after harvest.  Some of the sorghum found during stomach content analysis 

could have been consumed under deer feeders; however, there was no supplemental 

feeding of sorghum on the ranches where sampling occurred (Personal 

communication).  We put forward a seasonal plan to help mitigate grain crop damage 

on the Rolling Plains of Texas.  The methods usually employed for feral pig control 

are aerial gunning, shooting, trapping, snaring and dogging.  Dogging is the capture 

feral pigs with dogs that hold them until houndsmen arrive. 

 The most effective and expensive method of feral pig control in West Texas is 

aerial gunning.  Hundreds of feral pigs can be killed daily.  This control effort would 

be most effective if conducted on large tracts of land or if owners of smaller tracts of 

land work together and permitted aerial control across property boundaries.  The 

Texas legislature recently passed a bill that allows private companies to charge 

citizens for allowing them to hunt from a rotorcraft.  This could possibly allow for 

landowners to charge for privileges of aerial gunning feral pigs on their properties or 

possibly receive feral pig control at a reduced cost.  Rates vary for contracted aerial 

gunning, but 350 dollars per hour plus ammunition is a common billing estimate.  Up 

to date information pertaining to aerial gunning programs can be obtained from the 

Texas Parks and Wildlife Department. 

 Trapping is also an effective method of removing large numbers of feral pigs 

from inhabited properties.  The recent demand for feral pig meat in European Markets 

has driven up the prices to highs of 40 to 50 cents per pound for pigs over 90kg 
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(Personal Communication).  Prices vary locally, but a landowner can charge a pig 

trapper for removal of feral pigs from the targeted property.  This is mutually 

beneficial as the landowner makes income and feral pigs are removed from the area. 

Fermented corn, sorghum or other grains help attract feral pigs to trap sites.   

 Snaring feral pigs is a cost effective method.  One of the advantages of using 

snares is that it works well on trap shy feral pigs.   Changing door designs helps with 

some pigs when trying to capture trap shy pigs, but some feral pig will not enter a trap 

door.   Generally, 1/8” 7 by 7 aircraft cable is used and snares vary in length from 5 

feet to as much as 10 feet long.  Trapping and snare suppliers are building commercial 

snares that can be purchased. With any snare set, there is a risk of capturing a non-

target animals.  Targeting feral pigs can by done by placing snares at crawls under 

fences, rub trees at watering holes, and highline poles.   

 Capturing feral pigs with dogs moves the animals and might have a certain fear 

component.  The problem with capturing pigs with dogs lies in its inefficiency.  

Generally only one or two feral pigs are captured during a hunt.   

 Shooting is much like dogging in terms of inefficiency.  One person with a 

rifle could only slightly reduce numbers, but collectively hunters take a large number 

of feral pigs during the firearms deer season.  Modern technologies make the use of 

firearms much more efficient those are night vision, thermal cameras, thermal scopes, 

suppressors, and semiautomatic weapons.  We put suggest a rough timetable for feral 

pig control in West Texas (Table 1.2). 
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Table 1.1. Stomach contents of feral pigs collected in our study, expressed as a percent 
volume and displayed by season. 

Grass Forb Root/Tuber 
Soft 
Mast 

Hard 
Mast 

Corn Sorghum Vertebrate Invert. Browse 

Spring          
23.96 23.13 39.33 0.56 0.02 3.17 2.63 0.00 0.13 7.06 

 
         

Summer          
17.00 1.67 21.00 2.00 0.00 15.50 15.33 0.00 0.50 10.33 

 
         

Fall          
6.90 1.40 11.24 2.34 12.49 1.63 54.98 1.21 1.93 0.61 

 
         

Winter          
14.41 3.33 56.31 0.00 3.77 0.00 21.23 0.23 0.18 0.55 
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Table 1.2: Potential Feral pig damage mitigation timeline in West Texas: Feral pigs 

are well known of their adaptability this timeline is a rough guide 

 
Season                                Recommended Control 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Late Fall to Early Spring:  Aerial gunning when the leaves are off. 

Spring:                               Trapping, dogging and shooting, with special emphasis on  

                                           planting time.  Having a sharpshooter equipped with  

                                           infrared or night vision equipment will possibly reduce  

                                           depredation of planted grains. 

Summer:                            Same as spring, Set snares (don’t run dogs when snares are 

                                           set) 

Early Fall:                         Encourage recreation harvest by deer hunters and continue   

                                          with previously mentioned control methods.   
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Figure 1.1. Distribution map is from the Southeastern Cooperative Wildlife Disease 

Study.  Shaded areas represent the distribution of feral/wild swine populations in 

2004. 

 

 

 

 

 

 



 Texas Tech University, BRIAN A CHANDLER, AUGUST 2012 
 

16 

 

Figure 1.2 Feral pig diet study area on the rolling Plains of Texas. 
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CHAPTER II 

FERAL PIG MICROHABITAT USAGE  

 

ABSTRACT 

 Our objective was to detail micro habitat use with GIS technology and 

vegetation sampling.  We fitted feral pigs (n=16) with Advanced Telemetry Systems 

(ATS) G2110E iridium/GPS location collars, 850g total weight (<4.0% of body mass; 

Advanced Telemetry Systems Isanti, MN).  Field sampling occurred in summer 2011 

and spring 2012 near Clairemont, TX.  We pooled recorded signs and canopy cover.  

Canopy cover was tested with a paired t-test between, high-use areas, stratified 

random points within each high-use area, and stratified random points within the home 

range.  We found significant differences between high-use area canopy cover and both 

stratified random points within high-use areas and within the home range. 

 

INTRODUCTION 

 Feral pigs (Sus scrofa) cause serious problems for farmers and ranchers in 

Texas and other regions of the United States. Feral pigs are large omnivorous 

members of the Suidae family; adults usually range in weight from 50-100kg. Much 

larger feral pigs have been recorded, but the occurrence of “super pigs” is rare.  No 

pigs were captured that weighed over 136kg during this study (TTU unpublished 

data).  Studies by Spitz and Janeau (1995) and other researchers detail Eurasian wild 

boars interaction with native habitat in Europe (Massei and Genov 2004).  One of the 

most important aspects of habitat use by feral pigs is when, where, and what they eat.  
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Our research was designed to provide wildlife managers, ranchers, and crop farmers 

with a better understanding of habitats that feral pigs select.  We examined feral pig 

signs and what role canopy cover played in selection of these intensely used areas. 

 

STUDY AREA 

 The study area for this project was the Mesquite Grove Ranch located 72 

kilometers east of Post, Texas near the small town of Clairemont.  The Mesquite 

Grove Ranch is a holistically managed ranch comprised of approximately 15000 

hectares with short intense rotational grazing. Brush, mostly honey mesquite (Prosopis 

glandulosa) and juniper (Juniperus spp.) is controlled by mechanical methods.  The 

south end of the ranch is approximately 3000 hectares sitting on both sides of the 

Double Mountain Fork of the Brazos River in Kent County Texas. The study area lies 

within the Rolling  Plains Ecoregion, the southernmost end of the North American 

Great Plains.  Rivers typically run west to east. The Rolling Plains Ecological region is 

bordered to the east by the Cross Timbers and Prairies Ecological Region.  To the west 

lies the High Plains Ecological region and to the south lies the Edwards Plateau 

Ecological Region.  The topography varies from gently rolling hills, to steep canyons 

dominated by juniper.  Elevation of the study area ranges from 240 to 910 m and the 

average rainfall is 55–76 cm/year (Spears 2002).    

 The most prevalent brush species are honey mesquite, shinnery oak (Quercus 

fusiformis) and juniper, interspersed with sand sage (Artemesia filifolia) and sand 

plum (Prunus spp.).  Other brush species include catclaw acacia (Acacia greggii), 
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hackberry (Celtis reticulata), prickly lime ash (Zanthoxylum fagara), lotebush 

(Zizyphus obtusifolia), and skunkbush sumac (Rhus trilobata).  Grass species of the 

Rolling Plains Ecological regions include little bluestem (Schizachyrium scoparium) 

blue grama (Bouteloua gracilis)  and sideoats grama (Bouteloua  curtipendula).  The 

riparian areas associated with large streams are dominated by cottonwood trees 

(Populus deltoides), sand plum, button willow (Cephalanthus occidentalis), and salt 

cedar (Tamarix spp.).  Dominant grasses in riparian areas are switch grass (Panicum 

vigratum) and Eastern gamagrass (Tripsacum dactyloides).  The breaks, areas of 

elevated clay soils are dominated by juniper, yucca (Yucca spp.) and some honey 

mesquite. Prevalent succulent species of the Rolling Plains Ecological Region are 

yucca (Yucca spp.) prickly pear (Opuntia spp.), cholla (Opuntia imbricata), and 

tasajillo (Cylindropuntia leptocaulis).  Soil types of the Rolling Plains are fine sandy 

loams, loamy fine sand and nobscot heatly soils that are characterized by large 

quantities of sand and excellent drainage. The Rolling Plains Ecological Region is a 

large grassland with encroaching mesquite and perennial shrubs, primarily due to 

suppression of natural fire regimes.    

 

METHODS 

 We trapped feral pigs in February 2011 through May 2012 on the Mesquite 

Grove Ranch five rooter –door box traps (1.3m by .97m by 2.44m) were used.  Four 

coral style traps were constructed with three cattle panels and saloon trap doors. Metal 

T-posts were used to support and anchor the trap to the ground. Wire T-post clips and 
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bailing wire were used to attach the cattle panels to the T-posts.  Two box traps, one 

with a swinging door and the other with a spring loaded door were found on the ranch 

and used with owner permission.  We baited traps with fermented whole kernel corn 

and/or byproducts of sorghum from a biofuels plant in Levelland, Texas.  Yeast and 

sugar were added to enhance flavor and accelerate the fermentation process. 

Occasionally, surplus vegetables and fruits were added to the fermented mixture.  We 

used 1.5m long sections by 10.1 cm of  schedule  40 polyvinyl chloride (PVC) pipe 

filled with  shelled corn to keep feral pigs coming back to bait sites.  Clean out plugs 

and end caps were used to close the ends of the pipe.  We immobilized pigs with 

Telazol (1:1Telazol Fort Dodge Animal Health, Fort Dodge, IA) and Xylazine using a 

combination of darting, hand injection, and physical restraint.  Feral pigs were fitted 

with Advanced Telemetry Systems (ATS) G2110E iridium/GPS location collars,  

850g total  weight (<4.0% of body mass; Advanced Telemetry Systems Isanti, MN) 

and G2110B/D GPS collars.  Modified G2110E iridium/GPS location collars with 

heavier collar housings, internal VHF antennas and stronger rubberized collars were 

also placed on feral pigs.  The Institutional Animal Care and Use Committee of Texas 

Tech University approved our capture and handling procedures (protocol approval 

number 09048-10).   

 We calculated home ranges of each feral pig fitted with an iridium collar every 

two-weeks.  Then we used the point density function in ArcGIS Spatial Analyst (Esri 

Redlands California V10.0 2011) to calculate high-use polygons.  Each raster was 

broken down with a quantile classification to display the top five percent densest 
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points per area.  The most densely used area was then delineated by digitizing a 

polygon around the delineated area.  The point data and high-use areas were loaded in 

a Trimble GPS receiver and were used to locate the points on field sites.  We sampled 

percent vegetation cover from the center point of the high use polygon at five meter 

intervals from point center in each cardinal direction (Spitz and Janeau 1995).  

Vegetation was characterized by percent species visual obstruction with a profile 

board (Guthery 1981).  We sampled five random plots in each high-use polygon with 

the same protocol.  Then, we sampled randomly within the home range of each pig 

replicating a high-use polygon and sampling five, 1x1m plots and profile board 

percent cover by species in each cardinal direction.  Actual habitat interactions were 

recorded for each feral pig with an iridium email data delivery collar.  Feral pig sign 

was recorded such as rooting, tracks, scat, foraging, bedding, farrowing, wallowing, 

and rubbing trees.  These data were collected within a week of receiving the location 

data.  We recorded presence or absence of mast at point center by species. Percent 

canopy cover was recorded using a sighting tube at point center.  Dominant brush 

species were recorded at plot center species.  We ran a paired t-test comparing canopy 

cover in high-use areas to random habitat points and to random within high-use areas 

using the statistical software R (R Development Core Team (2012)). 

 

RESULTS 

 Our data indicated bedding was the most prominent sign of feral pigs in their 

high-use areas, followed by tracks, and rooting.  Random points within the high-use 
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area were examined for pig sign, but they were not used as much as known GPS pig 

locations within the high-use area (Table 2.1).  Random points we examined in the 

home range indicated relatively low levels of feral pig activity.  T-tests on canopy 

cover between the high-use areas and random points within high-use areas showed a 

significant difference (t = 2.7075, df = 61, p≤ 0.008).  T-tests on canopy cover 

between high-use areas and random points  

 

DISCUSSION 

 We were the first researchers to place the ATS G2110E iridium/GPS location 

collars on feral pigs.  The mean lifespan of G2110E iridium/GPS location collars 85.5 

days.  The predicted lifespan was approximately 1.5 years.  However, ATS reported 

very low failure rates when this location collar was used on other species.  We had 

similar problems with G2110B/D GPS store on board collars due to the antennas on 

VHF transmitters being damaged.  We were unable to locate collars and retrieve the 

data for some pigs.  This had an irrevocable and negative impact on this study.  ATS 

stood by their product by redesigning and replacing five collars for free and five more 

for the cost of extra manufacturing expenditures. The types of problems that we 

encountered with transmitters are common in studies of feral pigs.  Sample sizes in 

feral pig research are exceedingly low.  One of the behaviors that might have been the 

ultimate cause of collar mortality could have possibly been wallowing in watering 

holes. The difficulties of keeping collars in working order have been reported in 

previous studies (Campbell 2009). 
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 We noted a shift in the location of feral pig core use areas when ambient 

temperature increased during the summer months.  Unfortunately, this caused several 

pigs to shift their core areas off the ranch.  We were not able to get access to the 

adjoining properties during the summer before the collars failed.  After ATS 

redesigned the collars we placed the new collars on five pigs.  However, two of these 

pigs were shot by hunters and two left the ranch entirely.  During the time before the 

pigs were shot or left the ranch, we observed evidence of  two  of the collared sows 

alive building  farrowing nests (Figures 2.2 and 2.3).  The nests were ellipsoid in 

shape and lined with little bluestem.  The sides were constructed with little bluestem 

and were up to .30m tall.  I found three other nests while traveling between sampling 

locations.  The nests were first sighted on March 10, 2012, the nests appeared to have 

been constructed in the two prior weeks.  Both of the sows that farrowed selected for 

areas with 0 percent canopy cover and very little horizontal obstruction.  Several 

sounders of feral pigs were observed during this sampling period.  Females were 

observed with very small piglets in the three sounders; none of these sows were 

collared.  This could indicate synchronicity of parturition.  However, firm conclusions 

should not be drawn from this due to low sample size. 

 Paired t-tests between high-uses areas and random points within the home 

range and random points within high-use areas showed significant p-values testing 

canopy cover.  Canopy cover has been positively correlated with high-use by mature 

white-tailed deer in Texas (Pollock 1994).  However, pooling data of all animals 

together made extrapolation of results to others animal within the area not viable. 
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 With advances in GPS iridium collars, one of the primary questions for 

scientists is how to deal with large data sets and interpret them in a meaningful 

manner.  The method of using Spatial Analysist to identify core use areas based on 

point density was shown to be valid and particularly useful when the method located 

farrowing areas (Figure 2.4).   However, we had an extremely low sample size. Collar 

failure and pigs being killed by hunters had negative effects on our study preventing 

us from conducting rigorous statistical analysis that we planned to conduct about 

habitat selection. 
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Table 2.1:  Means of recorded signs of feral pigs in each high-use area, stratified 

random points in high-use area, and stratified random points within the home range. 

 
Area Bedding Tracks Rooting Scat 

High-use area 6.54 5.92 1.77 0.31 

Random points in high-use area 3.46 2.77 0.46 0.31 

Radom with in home range 0.20 0.80 0.00 0.00 
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Figure 2.1.  Feral hog nest for farrowing and protection of newborn piglets.  This nest 

was primarily composed of little bluestem in a mott of shinery oak. This nest was 

approximately 2m long by .75m wide. 
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Figure 2.2: Feral hog nest comprised mostly of little bluestem.  The all terrain vehicle 

in the background indicates the size of the farrowing area.  This nest was 

approximately 1.9m long by .75m wide. 
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Figure 2.3.  A graphic of how high-use areas were calculated. This was the two-week 

period sampling before farrowing was observed. 
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CHAPTER III 

 

SPATIAL ECOLOGY AND HIGH-USE AREA FIDELITY 

 

 

ABSTRACT 

 Our objective was to precisely document small scale movement of feral pigs 

using GIS technology sampling.  We hypothesized that feral pigs fitted with Advanced 

Telemetry Systems (ATS) G2110E iridium/GPS location collars, 850g total weight 

<4.0% of body mass; Advanced Telemetry Systems Isanti, MN would display fidelity 

to habitat features.  Feral exhibited spatially explicit movement patterns in relationship 

to environmental conditions and habitat features. 

 

INTRODUCTION 

 Feral pigs (Sus scrofa) cause serious problems for farmers and ranchers in 

Texas and other regions of the United States. Feral pigs are large omnivorous 

members of the Suidae family; adults usually range in weight from 50-100kg. Much 

larger feral pigs have been recorded, but the occurrence of "super pigs” is rare.  No 

pigs were captured that weighed over 136kg during this study (TTU unpublished 

data).  Studies by Spitz and Janeau (1995) and other researchers detail Eurasian wild 

boars interaction with native habitat in Europe (Massei and Genov 2004).  One of the 

most important aspects of habitat use by feral pigs is when, where, and what they eat.  

Our research was designed to provide wildlife managers, ranchers, and crop farmers 

with precise data reflecting movements and behaviors of feral pigs in west Texas.  For 

each feral pig we calculated the center location of points within two-week home range 
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estimates and a core high-use area where the greatest concentration of locations 

occurred to provide anchor locations for assessing spatial relationships within the 

home range. 

 

STUDY AREA 

 The study area for this project was the Mesquite Grove Ranch located 72 

kilometers east of Post, Texas near the small town of Clairemont.  The Mesquite 

Grove Ranch is a holistically managed ranch comprised of approximately 15000 

hectares with short intense rotational grazing. Brush, mostly honey mesquite (Prosopis 

glandulosa) and juniper (Juniperus spp ) is controlled by mechanical methods.  The 

south end of the ranch is approximately 3000 hectares sitting on both sides of the 

Double Mountain Fork of the Brazos River in Kent County, Texas.  The study area 

lies within the Rolling Plains Ecoregion, the southernmost end of the North American 

Great Plains.  Rivers typically run west to east. The Rolling Plains Ecological region is 

bordered to the east by the Cross Timbers and Prairies Ecological Region.  To the west 

lies the High Plains Ecological region and to the south lies the Edwards Plateau 

Ecological Region.  The topography varies from gently rolling hills, to steep canyons 

dominated by juniper.  Elevation of the study area ranges from 240 to 910 m and the 

average rainfall is 55–76 cm/year (Spears 2002).    

 The most prevalent brush species are honey mesquite, shinnery oak (Quercus 

fusiformis) and juniper, interspersed with sand sage (Artemesia filifolia) and sand 

plum (Prunus sp.).  Other brush species include catclaw acacia ( Acacia greggii), 
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hackberry (Celtis reticulata), prickly lime ash (Zanthoxylum fagara), lotebush 

(Zizyphus obtusifolia), and skunkbush sumac (Rhus trilobata).  Grass species of the 

Rolling Plains Ecological regions include bluestem (Schizachyrium scoparium), blue 

grama (Bouteloua gracilis), and sideoats grama (Bouteloua curtipendula).  The 

riparian areas associated with large streams are dominated by cottonwood trees 

(Populus deltoides), sand plum, button willow (Cephalanthus occidentalis) and salt 

cedar (Tamarix spp.).  Dominant grasses in riparian areas are switch grass (Panicum 

vigratum) and Eastern gamagrass (Tripsacum dactyloides).  The breaks, areas of 

elevated clay soils are dominated by juniper, yucca (Yucca spp.) and some honey 

mesquite.  Prevalent succulent species of the Rolling Plains Ecological Region are 

yucca (Yucca spp.), prickly pear (Opuntia spp.), cholla (Opuntia imbricata), and 

tasajillo (Cylindropuntia leptocaulis).  Soil types of the Rolling Plains are fine sandy 

loams, loamy fine sand and nobscot heatly soils that are characterized by large 

quantities of sand and excellent drainage. The Rolling Plains Ecological Region is a 

large grassland with encroaching mesquite and perennial shrubs, primarily due to 

suppression of natural fire regimes. 

 

METHODS 

 We trapped feral pigs in February 2011 through May 2012 on the Mesquite 

Grove Ranch five rooter –door box traps (1.3m by .97m by 2.44m) were used.  Four 

coral style traps were constructed with three cattle panels and saloon trap doors. Metal 

T-posts were used to support and anchor traps to the ground. Wire T-post clips and 
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bailing wire were used to attach the cattle panels to the T-posts.  Two box traps of one 

with a swinging door and the other with a spring loaded door were found on the ranch 

and used with owner permission.  We baited our traps with fermented whole kernel 

corn and/or byproducts of sorghum from a bio fuels plant in Levelland, Texas.  Yeast 

and sugar were added to enhance flavor and accelerate the fermentation process. 

Occasionally, surplus vegetable and fruit material were added to the fermented 

mixture.  We used 1.5m long sections by 10.1 cm of  schedule 40 polyvinyl chloride 

(PVC) pipe filled with shelled corn to keep feral pigs coming back to bait sites.  Clean 

out plugs and end caps were used to close the ends of the pipe.  We immobilized 

animals with Telazol (1:1Telazol Fort Dodge Animal Health, Fort Dodge, IA) and 

Xylazine using a combination of darting and hand injection was used along with 

physical restraint.  Feral pigs were fitted with Advanced Telemetry Systems (ATS) 

G2110E iridium/GPS location collars, 850g total weight (<4.0% of body mass; 

Advanced Telemetry Systems Isanti, MN) and G2110B/D GPS collars.  Modified 

G2110E iridium/GPS location collars with heavier collar housings, internal VHF 

antennas and stronger rubberized collars were also placed on feral pigs.  The 

Institutional Animal Care and Use Committee of Texas Tech University approved our 

capture and handling procedures (protocol approval number 09048-10).   

 We calculated home ranges of each feral pig fitted with an iridium collar every 

two-weeks.  Then, we used the point density function in ArcGIS Spatial Analyst 

(ESRI Redlands California V10.0 2011) to calculate high-use polygons.  Each raster 

was broken down with a quantile classification to display the top 5 percent densest 
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points per area.  Then the most densely used area was then delineated by digitizing a 

polygon around the delineated area.  The point data and high-use areas were loaded in 

a Trimble GPS receiver and used to locate the points on field sites. 

 We used ArcGIS to calculate to week home ranges (Figure 3.1).  We tested for 

centrality of every two-week point data set geographically.  Distance was also 

measured from geographic point center to each respective high-use area.  Fidelity of 

pigs returning to the high-use area in the previous sampling period was delineated as a 

1 or 0 in relationship to the previous sampling period.   

 We ran one way ANOVA tests and general liner regression models in the 

statistical program R using the R-command graphic user interface.  Tests were run on 

date, home range size in hectares, and habitat features in core areas.  Core areas were 

shinery oak motts, wallows, mesquite thicket, and canyons 

 

RESULTS 

 Significant results from the ANOVA were detected between core area feature 

and fidelity (p≤0.000), home range size in hectares and date (p≤0.025), home ranges 

size in hectares (p≤0.020), pig id and feature (p≤0.0198).  Mean two-week home 

ranges size was 646 hectares.  The mean distance from high-use area and the 

geographic center of the point distribution was 1068m.  We plotted home range means 

by date (Figure 3.1).  The significant p-values between core area feature and fidelity 

were highly influenced by feral pigs returning to the same mud wallow. 
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DISCUSSION 

 We were the first researchers to place the ATS G2110E iridium/GPS location 

collars on feral pigs.  The mean lifespan of G2110E iridium/GPS location collars 85.5 

days. The predicted lifespan was approximately 1.5 years.  However, ATS reported 

very low failure rates when this location collar was used on other species.  We had 

similar problems with G2110B/D GPS store on board collars due to the antennas on 

VHF transmitters being damaged.  We were unable to locate collars and retrieve the 

data for some pigs.  This had an irrevocable and negative impact on this project.  ATS 

stood by their product, redesigning and replacing five collars for free and five more for 

the cost of extra manufacturing expenditures. The types of problems that we 

encountered with transmitters are common in studies of feral pigs.  Sample sizes in 

feral pig research are generally low and there is reason for that.  Their behavior and 

physicality are very detrimental to expensive electronics.  One of the behaviors that 

might have been the ultimate cause of collar mortality could have possibly been 

wallowing in watering holes.  The difficulties of keeping collars in working order have 

been reported in previous studies (Campbell 2009) 

 All of the  ATS VHF ear mounted transmitters failed also.  The antennas were 

in most cases damaged when recovered.  The ear tag attachment to the ear would 

oftentimes rotate downward making the pigs difficult to locate due to signal 

attenuation. 

 Two-week home ranges varied from 43 to 1475 hectares (Figure 3.3). We did 

not attempt to calculate overall home ranges from the data due to a large variation in 
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the time in which data were collected due to collar failure and mortality.  During late 

stages of pregnancy or farrowing home ranges decreased markedly for the two sows 

(Figure 3.3).  Unfortunately, one of the sows in the project was shot and killed by 

hunters approximately 16 days after her nests were discovered. Home range variation 

during parturition is well document in other mammalian species (Ozaga et al. 1982).  

Geographic centers and high-use areas seemed to converge due to parturition or 

behaviors associated with parturition.  Since additional pigs have been recollared more 

pigs this study hopefully, we will be able to investigate micro range shifts future in 

relationship to season.   

 

MANAGEMENT IMPLICATIONS 

 Feral pigs appeared to select for mud wallows for cooling in the summer.  

Control efforts can be focused in these areas during the summer.  Several other 

favored habitat types were also detected by our method.  I witnessed approximately 

30-40 feral pigs running out of some high-use areas while field sampling.  Searching 

for areas of high canopy cover and/or water sources from a helicopter would be ideal 

for feral hog control in the Rolling Plains of Texas.  The high-use areas were almost 

used exclusively during daylight hours and feral pigs travelled large distances at night.  

Possibly the use of judas pigs and aerial gunning would be beneficial for intense feral 

hog control operations.  During spring and winter feral pigs selected for motts and 

mesquite thickets, so thick areas should be given special attention while aerial 
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gunning.  Our data suggests a high degree of fidelity to these high-use areas, so they 

should targeted often for feral pig control. 
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Figure 3.1:  Multiple minimum convex polygon home ranges of multiple pigs in our 

study. Mean centers of geographic distributions of points are displayed on the legend.   

This map shows some of the observed home range fidelity in our study.  On the legend 

the first number is the month and second two are the days when geoproccessing 

occurred.  The next three are the animal identification number.  MCP stands for 

minimum convex polygon. 
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Figure 3.2. Shows the difference in size of two-week home ranges for the same 

animal. The tan home range shows the size during farrowing.  Blue shows the next 

two-week home range after farrowing. 

 


