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BACKGROUND
Brief Salmonella and Turtle History



• Most common bacterial cause of 
foodborne disease in the U.S
– Meat, poultry, and produce

• Animal Contact
– Reptiles, amphibians, live poultry

• >2,500 serotypes

• 1 laboratory-confirmed Salmonella infection,  > 16 others

Salmonella



• Incubation period 12 to 72 hours

• Illness duration 4 to 7 days

• Acute gastroenteritis: fever, diarrhea, abdominal 
cramps, vomiting

• Serious illness: meningitis, bloodstream infections, joint 
infections 

• Most do not require treatment other than oral fluids
– May require rehydration with intravenous fluids

– Antibiotics not usually needed for treatment

Human Salmonella Infections



Populations at High-Risk

 Children aged <5 years

 Persons >65 years

 Immunocompromised persons



 Animals can be a source of Salmonella and other 
zoonoses
 Direct contact with infected animals

• May appear healthy and clean

 Indirect contact with infected animals

• Animal environments,  contaminated pet food

Zoonotic Salmonella Infections



Pet Ownership Statistics

2011-2012*

 72.9 million U.S. households include >1 pets

*2011-2012 American Pet Products Manufacturer’s Association

Pet Households Own Pet

Dog 46.3

Cat 38.9

Small Animal 5.0



Turtle-associated Salmonella

 Turtles have long been recognized as a source of 
human infections
 Salmonella are found in the normal gut flora

 Turtles high-risk for young children

• More likely than other reptiles to be given to 

young children

• Frequently in daycares and schools

• Commonly given as prizes at carnivals

 1960s
 Turtles were popular household pets

 ~15 million turtles per year produced on farms
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Turtle-associated Salmonella

 1970s
 4% of households reported having at least one turtle

 ~280,000 cases of Salmonella each year in the  U.S. 

 14% of Salmonella infections in humans 

 Several states passed laws blocking turtle imports
 Not an effective prevention measure

 In 1975, FDA enacted a ban to protect children from 
turtle-associated infections



FDA: TURTLE BAN
Code of Federal Regulations Title 21



CFR Code of Federal Regulations Title 21



CFR Code of Federal Regulations Title 21

Prohibit the sale of turtles with a carapace <4 inches

Purchase is acceptable for “…bona fide, scientific, 
educational, or exhibitional purposes…”



Results of the Ban

 1980s
 ~100,000 reptile-associated Salmonella infections in children 

annually were prevented in the U.S among children ages 1-9 years

 Production declined to ~2 million turtles each year from ~15 
million in the 1960s

 Small turtles remain available in pet shops, souvenir 
shops, flea markets, street vendors, and online sales

 Since 2006, 11 multistate outbreaks reported to CDC



Challenges of Enforcing the Ban

 Loopholes to ban
 Small signs with small print quoting ban

 Internet sales with hidden disclaimer

 Buy tank, get turtle free

 Prize at carnival

 Flea markets and street vendors

 Limited resources at the local, state, and federal levels

Photo: C Barton Behravesh, Jan 2008



TURTLEPOCALYPSE 2012



EPIDEMIOLOGIC INVESTIGATION



PulseNet USA

 National molecular subtyping 
network for foodborne disease 
surveillance

 Network of >85 public health & 
regulatory laboratories

 Pulsed-field gel electrophoresis 
(PFGE)

 Electronically creates and shares 
“DNA fingerprints” 

 “DNA fingerprints” stored in 
dynamic database at CDC

Cluster of indistinguishable 

patterns as “outbreak 

strain”



Outbreak Detection

 In January 2012,  PulseNet detected a national increase 
in  Salmonella Sandiego pattern JLXX01.0053 

 PulseNet notified CDC epidemiologists of cluster

 State and local health departments contacted  and 
performed case interviews

 Turtles emerged as hypothesis
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Outbreak 3
Salmonella Poona, Strain A 
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Case Definitions for 6 Multistate Turtle 
Associated Outbreaks in 2012

Outbreak # Serotype Strain (XbaI Pattern) Illness Onset

1* Salmonella Sandiego
Salmonella Newport

Strain A (JLXX01.0053)
Strain A  (JJPX01.1253)

August 1, 2011 to present
August 1, 2011 to present

2 Salmonella Pomona Strain A (POMX01.0004) December 1, 2011 to present

3 Salmonella Poona Strain A (JL6X01.0104) October 15, 2011 to present

4 Salmonella Sandiego Strain B (JLXX01.0051) February 15, 2011 to present

5 Salmonella Pomona Strain B (POMX01.0002) June 20, 2011 to present

6 Salmonella Poona Strain B (JL6X01.0055) April 1, 2012 to present



Outbreak 1
Salmonella Sandiego, Strain A
Salmonella Newport, Strain A

70 ill persons in 15 states

Outbreak 2
Salmonella Pomona, Strain A

15 ill persons in 10 states

Outbreak 3
Salmonella Poona, Strain A 
21 ill persons in 11 states

Outbreak 4
Salmonella Sandiego, Strain B

6 ill persons in 3 states

Outbreak 5
Salmonella Pomona, Strain B

50 ill persons in 20 states

6 Outbreaks
168 ill persons in

30 states

Outbreak 6
Salmonella Poona, Strain B

6 ill persons in 3 states







Combined Demographics: 6 Outbreaks of Human 
Salmonella Infections Linked to Small Turtles 

(as of August 2, 2012)

 Median age:  8 years  (1-86 years)
 64% are age 10 or younger

 27% are age 1 or younger

 57% female

 34 ill persons hospitalized

 No deaths



Epidemiologic Findings

 High % of Hispanic ethnicity reported
 56% of all ill persons included in all 6 outbreak investigations are 

of Hispanic ethnicity



Epidemiologic Findings

 Turtle Exposure (n= 127)
 72% of ill persons reported turtle exposure prior to illness

• 94% of ill persons reported exposure to turtle <4 inches

o 84% reported owning or contact with red eared sliders

 Purchase (n= 63)
 39% report purchase from street vendors

 15% reported purchase from pet stores



ENVIRONMENTAL AND TRACEBACK
INVESTIGATIONS

s



Environmental and Traceback Investigations

 States with outbreak-associated cases
 Environmental sampling of turtles and turtle tank water from case-

patient homes

 Detailed purchase information obtained from patients for 
traceback investigations

 Collected and tested turtles and tank water from retail stores
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Graphic courtesy of http://www.samruby.com/Villains/Kingpin/kingpin.htm



Traceback Investigations

 Numerous state and local health departments 
performed traceback investigations
 Challenging, inadequate records

 Street vendors or flea markets

 20% received as gifts

 Goal: to identify stores with purchase records and 
turtle farms associated with outbreaks



Documentation to Support Investigations

 Bills of Landings

 Receipts that show sale of turtles <4 inches from source 
suppliers to customers

 Proof of turtle size
 Photographs 

 Use small object to verify actual turtle size

 Sworn statement (e.g. affidavit)

 States should collect all information when states visit 
turtle vendors



PREVENTION
Education and Recommendations



Education and Recommendations

 Collaboration needed at all levels - community, local, 
state, and federal

 Goal: to educate everyone about the risk of Salmonella
infection from handling turtles
 General Public

 Pet Stores and Employees

 Pet Industry

 School and Daycares

 Health Professionals and Veterinarians

 Shelter staff

 Education Centers



Health Professionals



Social Media



Consumers/ General Public

and



Educational Material

Photo: J. Mitchell, 2012



General Recommendations

 Basic ways to reduce risk for transmission of Salmonella
from reptiles to humans
 Thoroughly was hands with soap and water

 Households with children <5 years should not have reptiles 

 Do not buy small turtles from street vendors, websites, pet 
stores, or other sources

 Keep reptiles away from food preparation areas

 Schools and child care facilities should not have reptiles



Photo Courtesy of Alison Laufer, EISO Class of 2013



Unwanted Turtles

 Petco Turtle Relinquishment Program
 Petco accepts unwanted turtles at any Petco location

 Includes turtles <4 inches

 Sent to a turtle farm

 >70 unwanted turtles collected since May 2012

 www.petcoscoop.com

http://www.petcoscoop.com/


Final thoughts

 Despite state laws and federal regulations,  small turtles continue 
to be available to the public for sale

 Turtles continue to be identified as a source of human Salmonella
infections, and are a public health problem

 Children are at high risk for turtle-associated Salmonella infections

 Education is critical for prevention of infections

 Collaborative investigations to identify 

 Small turtle-associated  outbreaks 

 Suppliers, distributors, or turtle farms
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Thank you!
For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA  30333

Telephone: 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348

E-mail:  cdcinfo@cdc.gov Web:  http://www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for 
Disease Control and Prevention.

National Center for Emerging and Zoonotic Infectious Diseases

Division of Foodborne, Waterborne, and Environmental Diseases

For more information on “Turtlepocalypse 2012”,
please email isf3@cdc.gov
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