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ABSTRACT:  Feral swine may harbor the causative agents of important foodborne diseases such as brucellosis, cryptosporidiosis, 
salmonellosis, and trichinosis.  We described recently the isolation of Escherichia coli O157:H7 from feral swine in the central 
California coast during an investigation of a nationwide outbreak associated with consumption of contaminated fresh baby spinach.  
Additionally, the foodborne pathogen Campylobacter was found in tissues and feces from the same population of feral swine.  Feral 
swine are the most abundant free-roaming ungulate in the United States, and their range in California continues to expand, with the 
highest numbers reported on the central coast.  The expansion of feral swine in mainland California and concomitant damage to 
agriculture and public health underscore the need for mitigation strategies.  A number of lethal and non-lethal methods for feral 
swine management have been described, including hunting, depredation, trapping, and exclusion such as fencing.  This paper 
reviews current concerns relating to food safety and feral swine.  The advantages and potential pitfalls of mitigation strategies to 
reduce the risk of contamination of raw vegetable commodities by free-roaming feral swine are discussed. 
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INTRODUCTION 

We described recently the isolation of E. coli 
O157:H7 from feral swine and other environmental 
samples in the central California coast during an 
investigation of a nationwide outbreak associated with 
consumption of contaminated fresh baby spinach (Jay et 
al. 2007).  The possibility that feral swine could be one of 
the risk factors for the spread of E. coli O157:H7 to raw 
vegetable crops or surrounding watersheds in California 
represents yet another challenge in wildlife damage 
management.  Many potential negative impacts of feral 
swine, a non-native species in the United States, have 
been described (Frederick 1998, Seward et al. 2004, 
Sweitzer 1998), for example, damage to native wildlife 
and plant ecosystems, livestock depredation, agriculture 
crop or property damage, and spread of disease.  Despite 
a long history of recognizing problems caused by 
expanding feral swine populations, the ability to 
accurately document their numbers and identify the best 
strategies for effective mitigation remain difficult goals, 
especially on the mainland.  In this paper, we review 
potential food safety concerns posed by free-roaming 
feral swine and suggest an integrated approach for feral 
swine management to reduce the risk of foodborne 
pathogen contamination and damage to crop fields. 
 
FERAL SWINE IN CALIFORNIA 

Feral domestic pigs (Sus scrofa) were established in 
North America by the 1500s and around several Spanish 
missions in the central and north coast areas of California 
by the 1850s (Sweitzer 1998, Waithman et al. 1999).  
European wild boar were released on a private ranch in 
Monterey County, California in 1925, and have since 
interbred with the already present feral pigs (hereafter 
termed feral swine).  Feral swine are the most abundant 

free-roaming ungulate in the U.S., and their range 
continues to expand.  Estimates of the number of feral 
swine in the U.S. vary widely, but the largest populations 
are thought to exist in California, Florida, Hawaii, and 
Texas. 

In California, feral swine have been regulated as a 
big game mammal since 1957 (Updike and Waithman 
1996).  According to records from the California Depart-
ment of Fish and Game (DFG), the total number and 
counties where feral swine were harvested (based on 
license tags from hunters) have been increasing since the 
1960s (Waithman 2001).  Feral swine populations have 
been documented in 56 of the state’s 58 counties, but 
their highest density and widest distribution is on the 
central coast.  Revenues generated by recreational hunt-
ing are used for feral swine management, but costs to 
agriculture remain high, with landowners estimating 
≈$1.7 million per year in damages in California 
(Frederick 1998); actual costs probably are much higher.  
Economic losses due to disease impacts, including the 
potential involvement of feral swine in the spinach 
outbreak in 2006, have not been quantified.  In California, 
requests to the USDA Wildlife Services for assistance 
with feral swine problems are increasing (USDA 2007).  
The complaints are most commonly due to damages to 
field or row crops, vineyards, pastures, gardens, roads and 
fences, native wildlife, plants, and livestock.   
 
FOOD SAFETY ISSUES AND FERAL SWINE 

Feral swine are highly mobile disease reservoirs and 
of increasing concern, due to their potential role in the 
spread of zoonotic and livestock pathogens such as avian 
influenza, brucellosis, classical swine fever, foot and 
mouth disease, pseudorabies, and trichinosis (Hutton et 
al. 2006, Seward et al. 2004).  Reports of zoonotic disease 
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transmission between feral swine and humans are 
relatively uncommon, but large outbreaks of trichinosis 
have been attributed to consumption of contaminated 
feral swine or wild boar meat (Barrett-Connor et al. 1976, 
Greenbloom et al. 1997, Serrano et al. 1989).  An 
epidemiologic study of brucellosis trends in Florida 
revealed 6 human cases among feral swine hunters 
(Bigler et al. 1977).  A recent survey of feral swine 
carcasses processed in Australia identified low levels of 
Salmonella contamination (Eglezos et al. 2008).  These 
findings underscore the importance of following proper 
handling and cooking procedures when field dressing or 
preparing wild game meat.   

Domestic animals and wildlife may shed zoonotic 
enteric bacteria or parasites in their feces and contribute 
to the contamination of watersheds, soil, and plants, 
including vegetable crops.  Atwill et al. (1997) showed 
that Cryptosporidium and Giardia, two protozoan species 
that may cause gastoenteritis in humans, are present in 
feral swine populations in California, which may be a 
source of contamination for surface water.  Entry of free-
roaming wildlife into fresh-produce growing areas such 
as vegetable-crop fields or orchards could result in direct 
contamination by fecal deposition.  For example, deer 
were suspected as a possible source of contamination of 
dropped apples used in unpasteurized juice, linked to a 
large, multistate outbreak of E. coli O157:H7 (Cody et al. 
1999).   

In addition to the isolation of E. coli O157:H7 from 
feral swine during the spinach outbreak investigation, 
Campylobacter was cultured from colonic feces and 
tonsil samples (M. T. Jay, unpubl. data).  Campylobacter 
is the leading cause of bacterial gastroenteritis in humans 
worldwide; infections are most often associated with 
consumption of contaminated chicken, but these bacteria 
are commonly found as commensal organisms in the 
intestines of many mammalian and avian hosts (Miller 
and Mandrell 2005). 

 
ESCHERICHIA COLI  O157:H7 IN SWINE 

E. coli O157:H7 infections are usually foodborne 
and may result in bloody diarrhea and other gastrointesti-
nal symptoms; in susceptible persons, especially children 
under 5 years of age, the infection can lead to severe 
kidney disease and sometimes death.  Historically, most 
outbreaks have been associated with ground beef 
consumption, but raw or minimally processed fresh 
produce (e.g., lettuce, spinach, unpasteurized juices, raw 
sprouts) has emerged as another important food vehicle.  
The FDA and the California Department of Public Health 
have documented 22 leafy green-associated E. coli 
O157:H7 outbreaks since 1995, and almost half were 
traced to production regions in California (Cooley et al. 
2007).  Results from these recent investigations suggest 
that initial contamination may be occurring at the farm 
level.  The exact mechanism of in-field contamination of 
the plants is unknown, but potential environmental 
sources include contaminated fecal material (domestic 
livestock, wildlife, human), water, soil amendments 
(compost), or bioaerosols. 

Evidence is mounting that domestic pigs sometimes 
serve as reservoirs of E. coli O157:H7 (Booher et al. 

2002, Doane et al. 2007, Feder et al. 2003).  Cornick and 
Helgerson (2004) determined experimentally that E. coli 
O157:H7 is transmitted from donor to naïve pigs, and 
infected pigs shed the bacteria in their feces for 2 months.  
In a subsequent study, E. coli O157:H7 was transmitted 
swine-to-swine, but not sheep-to-sheep, by contaminated 
aerosols (Cornick and VuKhac 2008).  In 2006, the strain 
of E. coli O157:H7 associated with a nationwide outbreak 
traced to consumption of fresh spinach was cultured from 
cattle feces, feral swine feces or colonic feces, soil, 
sediment, and surface water at a ranch in San Benito 
County, California (Jay et al. 2007).  The relatively high 
percentage of positive specimens among feral swine 
(~15%) and the ease of recovery of E. coli O157:H7 from 
feces during that investigation suggested that feral swine 
could be a carrier.   

The susceptibility of domestic and feral swine to 
colonization by E. coli O157:H7 should be the same; 
however, additional studies are needed to determine the 
prevalence of E. coli O157:H7 in feral swine populations 
across different geographic regions.  Likewise, research is 
needed to determine the importance of proximity to cattle 
populations in maintaining or spreading E. coli O157:H7, 
especially in produce-growing regions in the central 
California coast where high numbers of feral swine exist 
and may co-mingle with grazing cattle. 

 
RECOMMENDATIONS FOR PREVENTION OF 
FERAL SWINE INTRUSION IN CROP FIELDS 

The International Fresh Cut Produce Association 
published commodity-specific food-safety guidelines for 
the lettuce and leafy greens supply chain in 2006 (Gorny 
et al. 2006).  Identification of the specific risk factors and 
best practices for on-farm risk management to prevent 
contamination of leafy green vegetables are areas of 
active research by groups in government, academia, and 
industry.  Feral swine and other wildlife represent one of 
many potential sources of foodborne pathogens at the 
farm level.  Most of the published guidelines that address 
wildlife control are general in nature, and recommend 
monitoring and minimizing wildlife intrusion into crop 
production areas. 

In California, approximately 99% of leafy-green 
handlers are members of the Leafy Green Handler 
Marketing Agreement, which mandates government 
audits to ensure that farmers follow accepted food-safety 
practices for lettuce, spinach and other leafy greens.  
Additionally, many growers, handlers, and retailers utilize 
third-party audits to monitor their food safety and quality 
programs at the farm and processing levels.  A series of 
detailed metrics are used as guidelines for good 
agricultural practices (GAP) that must be followed by 
marketing agreement signatories.  Assessing and mitigat-
ing potential risks due to wildlife near crop fields are 
important components of the GAP program.  Some of 
these guidelines also have led to potential conflicts with 
conservation and water quality programs, especially 
recommendations to restrict wildlife movement using 
fencing and removal of wildlife habitat near crop fields 
(Beretti and Stuart 2008, Stuart 2006). 

Extensive information is available on feral swine 
management in the context of ecosystem damage and 
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livestock depredation.  Many of these principles are 
applicable to mitigation of disease risks including food-
safety concerns from free-roaming feral swine.  Below, 
we outline specific mitigation strategies that could be 
used to assess and manage feral-swine populations near 
leafy-green vegetable fields. 
 
Defining the Risks 

The central California coast supports a highly 
diverse wildlife population including large numbers of 
feral swine (Sweitzer et al. 2000, Waithman et al. 1999).  
The species and densities of wildlife populations vary 
widely between farms, depending on the surrounding 
habitat and time of the year.  Before embarking on a 
major effort to control wildlife, growers should consider 
consulting with professional wildlife biologists or others 
with expertise in wildlife identification to define the 
specific risks from local wildlife and options for 
mitigation.  For example, although feral swine are large 
mammals with distinct signs (e.g., droppings, tracks, 
trails, tree rubs, wallows, etc.), we found during the 
spinach outbreak investigation that most feral swine 
activity occurred from dusk to dawn (Jay et al. 2007).  
Thus, an auditor or inspector may not fully appreciate the 
presence of feral swine or other nocturnal wildlife near 
fields during a daytime visit to the farm. 

Digital remote-sensing surveillance cameras, mark-
capture-release, and passive tracking have been used to 
estimate swine population densities (Atwill et al. 1997, 
Jay et al. 2007, Seward et al. 2004, Sweitzer et al. 2000).  
Information on population density and behavior near crop 
fields is important when assessing the potential risk and 
control strategies.  For example, we speculated that the 
high population density of feral swine (4.6 swine/km2) in 
close proximity to cattle could have been contributing 
factors to the contamination of spinach plants or surface 
water (Jay et al. 2007).  Growers could consider using 
trail cameras or other surveillance methods to supplement 
routine visual observations in and around their fields.  
The added costs associated with conducting a more 
formal population assessment may be justifiable if the 
information can be used to develop effective and specific 
wildlife management programs.  Strategies being used in 
the central California coast currently to control wildlife 
include fencing and habitat removal, both of which may 
be expensive, non-specific, and cause undesirable impacts 
on the environment and water quality (Beretti and Stuart 
2008). 

 

Mitigation Strategies for Feral Swine 
If a grower determines that feral swine are a 

potential risk for microbial contamination of crop fields 
or nearby watersheds, especially if their population 
density is high, a combination of management strategies 
is recommended.  Because of the adaptability and excep-
tionally high reproductive rate (mature females can 
produce about 10 offspring per year), feral swine control 
efforts are difficult, and complete eradication is unlikely 
in mainland settings (Frederick 1998, McCann et al. 
2004, Updike and Waithman 1996).  According to DFG, 
the feral swine population can withstand an annual 
combined mortality rate of 70% without affecting 

existing populations (Waithman et al. 1999).  In areas of 
high hunting pressures, feral swine have been known to 
adapt their behaviors to avoid humans.  The relatively 
large home range and mobility of feral swine represent 
additional challenges in assessing and mitigating 
problems near crop fields. 

A strategic plan for dealing with feral swine 
depredation in California has been proposed (Updike and 
Waithman 1996).  Legal sport hunting is a major mecha-
nism used to control feral swine populations in the state; 
however, feral swine populations are concentrated 
primarily on private land, which restricts access by most 
hunters.  There is no initial cost to the landowner for sport 
hunting, and the results can be effective at reducing feral 
swine numbers to a manageable level.  A possible 
disadvantage to sport hunting is the liability that landown-
ers take by allowing hunting on their property.  Depreda-
tion permits are an alternative to sport hunting.  Permits in 
California are issued to private landowners by DFG, 
which allow the landowner or their agent to use legal 
methods (e.g., shooting and trapping) to remove feral 
swine known to damage, or threatening to damage, crops 
and personal property.  

Fences can be an effective method to control feral 
swine movements onto sensitive agriculture crops.  
Fencing should be combined with feral swine population 
control by hunting or trapping to protect the perimeter of 
the fence.  Studies suggest that feral swine-proof fences 
need to be constructed with heavy mesh wire secured to 
the ground to prevent digging, 2-3 strands of barbed wire 
above, and electrified stand-off wires (Hone and Atkinson 
1983, McCann et al. 2004).  In areas with high feral 
swine density, especially if hunting or trapping is limited 
(for example, if a neighboring landowner is opposed to 
hunting feral swine), a double fence may be needed 
(McCann et al. 2004).  In a discrete area, such as a crop 
field, this method could be very effective, especially if the 
integrity of one fence is compromised.   

There are disadvantages to fencing.  For example, if 
both feral swine and deer are entering the crop field, the 
fencing requirements for these species are quite different.  
Fencing requires a substantial initial investment and also 
demands constant monitoring and upkeep to make repairs 
when needed (Hone and Atkinson 1983, McCann et al. 
2004).  Habitat removal is not likely to be an effective 
control strategy for feral swine, due to their mobility and 
large home range, but vegetation removal along the base 
of the fence is necessary to allow regular inspection of the 
integrity of the barrier.  From an ecological standpoint, 
the use of some fences also can restrict movement of 
other wildlife to and from critical habitat.  Additionally, 
landowners and residents may complain that the fences 
are unattractive.   

Regardless of the methods chosen for feral swine 
management, it is critical that the landowner remains in 
compliance with local, state, and federal laws.  Regional 
wardens and USDA Wildlife Services specialists are 
available to assist landowners with permits and interpreta-
tion of the regulations relating to wildlife control.  Fi-
nally, feral swine can be dangerous, and precautions 
should be taken to ensure the safety of persons involved 
in the control program. 
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CONCLUSIONS 
Feral swine populations are entrenched in the central 

California coast, where prime riparian and oak woodland 
habitat, water, and food sources are abundant.  This 
region also supplies much of the country with leafy-green 
vegetables during the summer and fall months.  In some 
locations, feral swine may damage these crop fields and 
possibly contribute to food safety concerns.  Recent 
findings of foodborne pathogens such as E. coli O157:H7 
and Campylobacter in feral swine feces suggest that they 
may contribute to microbial contamination of plants or 
the surrounding environment under the right conditions. 
Additional research is needed to better define the specific 
risks and best management approaches for feral swine 
and other local wildlife near crop fields.  Success in 
mitigating food safety concerns related to feral swine 
ultimately depends on a coordinated effort between 
agriculture, conservation groups, industry, public health, 
researchers, wildlife agencies, and landowners.   
 
ACKNOWLEDGEMENTS 

We are grateful to Drs. Dean Cliver and Linda Harris for critical 

review of our manuscript.  Portions of this work were supported by a 

grant from U.S. Department of Agriculture Cooperative State 

Research, Education, and Extension Service, Section 32.1 (project no. 

2006-01240). 

 
LITERATURE CITED 
ATWILL, E. R., R. A. SWEITZER, M. G. PEREIRA, I. A. GARDNER, 

D. VAN VUREN, and W. M. BOYCE.  1997.  Prevalence of 
and associated risk factors for shedding Cryptosporidium 
parvum oocysts and Giardia cysts within feral pig popula-
tions in California.  Appl. Environ. Microbiol. 63(10):3946-
3949. 

BARRETT-CONNOR, E., C. F. DAVIS, R. N. HAMBURGER, and I. 
KAGAN.  1976.  An epidemic of trichinosis after ingestion 
of wild pig in Hawaii.  J. Infect. Dis. 133(4):473-477. 

BERETTI, M., and D. STUART.  2008.  Food safety and environ-
mental quality impose conflicting demands on central coast 
growers.  Calif. Agric. 62(2):68-73. 

BIGLER, W. J., G. L. HOFF, W. H. HEMMERT, J. A. TOMAS, and 
H. T. JANOWSKI.  1977.  Trends in brucellosis in Florida. 
An epidemiologic review.  Am. J. Epidemiol. 150(3):245-
251. 

BOOHER, S., N. A. CORNICK, and H. W. MOON.  2002.  
Persistence of Escherichia coli O157:H7 in experimentally 
infected swine.  Vet. Microbiol. 89(1):69-81. 

CODY, S. H., M. K. GLYNN, J. A. FARRAR, L. K. CAIRNS, P. M. 
GRIFFIN, J. KOBAYASHI, M. FYFE, R. HOFFMAN, A. S. KING, 
J. H. LEWIS, B. SWAMINATHAN, R. G. BRYANT, and D. J. 
VUGIA.  1999.  An outbreak of Escherichia coli O157:H7 
infection from unpasteurized commercial apple juice.  Ann. 
Intern. Med. 130(3):202-209. 

COOLEY, M., D. CARYCHAO, L. CRAWFORD-MIKSZA, M. T. 
JAY, C. MYERS, C. ROSE, C. KEYS, J. FARRAR, and R. E. 
MANDRELL.  2007.  Incidence and tracking of Escherichia 
coli O157:H7 in a major produce production region in 
California.  PLoS ONE 2(11):e1159. 

CORNICK, N. A., and A. F. HELGERSON.  2004.  Transmission 
and infectious dose of Escherichia coli O157:H7 in swine.  
Appl. Environ. Microbiol. 70(9):5331-5335. 

CORNICK, N. A., and H. VUKHAC.  2008.  Indirect transmission 
of Escherichia coli O157:H7 occurs readily amongst swine, 
but not amongst sheep.  Appl. Environ. Microbiol. 74(8): 
2488-2491. 

DOANE, C. A., P. PANGLOLI, H. A. RICHARDS, J. R. MOUNT, D. 
A. GOLDEN, and F. A.  DRAUGHON.  2007.  Occurrence of 
Escherichia coli O157:H7 in diverse farm environments.  J. 
Food Prot. 70(1):6-10. 

EGLEZOS, S., E. STUTTARD, B. HUANG, G. A. DYKES, and N. 
FREGAN.  2008.  A survey of the microbiological quality of 
feral pig carcasses processed for human consumption in 
Queensland, Australia.  Foodborne Pathog. Dis. 5(1):105-
109. 

FEDER, I., F. M. WALLACE, J. T. GRAY, P. FRATAMICO, P. J. 
CRAY, R. PEARCE, J. E. CALL, R. PERRINE, and J. B. 
LUCHANSKY.  2003.  Isolation of Escherichia coli O157:H7 
from intact colon samples of swine at a swine slaughter 
facility.  Emerg. Infect. Dis. 9(3):380-383. 

FREDERICK, J. M.  1998.  Overview of wild pig damage in 
California.  Proc. Vertebr. Pest Conf. 18:82-85. 

GORNY, J. R., H. GICLAS, D. GOMBAS, and K. MEANS 

(EDITORS).  2006.  Commodity Specific Food Safety 
Guidelines for the Lettuce and Leafy Greens Supply Chain, 
1st Edition.  International Fresh-Cut Produce Association, 
Produce Marketing Association, United Fresh Fruit and 
Vegetable Association, and Western Growers.  39 pp.  
http://www.cfsan.fda.gov/~acrobat/lettsup.pdf. 

GREENBLOOM, S. L., P. MARTIN-SMITH, S. ISAACS, B. 
MARSHALL, D. C. KITTLE, K. C. KAIN, and J. S. KEYSTONE.  
1997.  Outbreak of trichinosis in Ontario secondary to the 
ingestion of wild boar meat.  Can. J. Publ. Health 88(1):52-
56. 

HONE, J., and B. ATKINSON.  1983.  Evaluation of fencing to 
control feral pig movement.  Austr. Wildl. Res. 10:499-505. 

HUTTON, T., T. DELIBERTO, S. OWEN, and B. MORRISON.  
2006.  Disease risks associated with increasing feral swine 
numbers and distribution in the United States.  Midwest 
Association of Fish and Wildlife Agencies.  Wildlife and 
Fish Health Committee, Midwest Association of Fish and 
Wildlife Agencies.  15 pp.  http://www.michigan.gov 
/documents/emergingdiseases/Hutton_Pig_Paper_177657_
7.doc. 

JAY, M. T., M. COOLEY, D. CARYCHAO, G. W. WISCOMB, R. A. 
SWEITZER, L. CRAWFORD-MIKSZA, J. A. FARRAR, D. K. 
LAU, J. O’CONNELL, A. MILLINGTON, R. V. ASMUNDSON, E. 
R. ATWILL, and R. E. MANDRELL.  2007.  Escherichia coli 
O157:H7 in feral swine near spinach fields and cattle, 
central California coast.  Emerg. Infect. Dis. 13(12):1908-
1911. 

MCCANN, B. E., K. RYAN, and D. K. GARCELON.  2004.  
Techniques and approaches for the removal of feral pigs 
from island and mainland ecosystems.  Proc. Vertebr. Pest 
Conf. 21:42-46. 

MILLER, W. G., and R. E. MANDRELL.  2005.  Prevalence of 
Campylobacter in the food and water supply:  Incidence, 
outbreaks, isolation and detection.  Ch. 6 (Pp. 101-179) in: 
J. M. Ketley and M. E. Konkel (Eds.), Campylobacter.  
Molecular and Cellular Biology.  Horizon Bioscience, 
Norfolk, UK. 

SERRANO, R., J. LACASA, J. VELAZQUEZ, F. ZIAD, and R. 
AZNAR.  1989.  Trichinosis: New epidemic outbreak caused 

http://www.annals.org/cgi/content/abstract/130/3/202#FN#FN
http://www.annals.org/cgi/content/abstract/130/3/202#FN#FN
http://www.annals.org/cgi/content/abstract/130/3/202#FN#FN
http://www.annals.org/cgi/content/abstract/130/3/202#FN#FN


 

25 

by ingestion of wild-boar sausage.  Enferm. Infecc. 
Microbiol. Clin. 7(8):428-431. 

SEWARD, N. W., K. C. VERCAUTEREN, G. W. WITMER, and R. 
M. ENGEMAN.  2004.  Feral swine impacts on agriculture 
and the environment.  Sheep and Goat Res. J. 19:34-39. 

STUART, D.  2006.  Reconciling food safety and environmental 
protection: A literature review, 1st edition.  Resource 
Conservation District of Monterey County.  Salinas, CA.  
30 pp.  http://www.rcdmonterey.org/pdf/Food_Safety_Envi 
ronmental_Protection_2006.pdf. 

SWEITZER, R. A.  1998.  Conservation implications of feral pigs 
in island and mainland ecosystems, and a case study of feral 
pig expansion in California.  Proc. Vertebr. Pest Conf. 18: 
26-31. 

SWEITZER, R. A., I. A. GARDNER, D. VAN VUREN, W. M. 
BOYCE, and J. D. WAITHMAN.  2000.  Estimating sizes of 
wild pig populations in the north and central coast regions 
of California.  J. Wildl. Manage. 64(2):531-543.   

USDA (UNITED STATES DEPARTMENT OF AGRICULTURE).  
2007.  U.S. Dept. of Agriculture, Animal and Plant Health 
Inspection Service, Wildlife Services.  Management Infor-
mation System.  (Queried by WS California office at the 
request of the authors). 

UPDIKE, D., and J. WAITHMAN.  1996.  Dealing with wild pig 
depredation in California: The strategic plan.  Proc. Vertebr. 
Pest Conf. 17:40-43. 

WAITHMAN, J.  2001.  Guide to hunting wild pigs in California.  
Wildlife Programs Branch, California Department of Fish 
and Game, Sacramento, CA.  41 pp.  http://www.dfg.ca.gov 
/wildlife/hunting/pig/docs/pigguide.pdf. 

WAITHMAN, J. D., R. A. SWEITZER, D. VAN VUREN, J. D. DREW, 
A. J. BRINKHAUS, I. A. GARDNER, and W. M. BOYCE.  1999.  
Range expansion, population sizes, and management of 
wild pigs in California.  J. Wildl. Manage. 63(1):298-308. 

 

 




