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The Main Source and Destination Areas of Endangered Wildlife Species Involved 
in the Illegal Trade Worldwide

Bezerra-Santos et al., 2021 2



Bezerra-Santos et al., 2021

Pathogens of 
Public Health Concern
Reported in Wildlife
Illegally Traded
Worldwide
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Disease risk analysis 
along wildlife supply 
chain
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Kock. and Caceres-Escobar,  2022

Simplified meat trade chain of domesticated and non-domesticated animals
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Disease risk analysis

Hazard identification involves identifying the pathogenic agents that could potentially produce 
adverse consequences associated with the importation of a commodity.

WOAH, 2023
6



Hazard analysis and critical control points (HACCP)

You are here!

System thinking for zoonotic diseases 
in wildlife supply chain

A system that identifies, evaluates and controls hazards that ar
e significant for food safety (Pfeiffer et al., 2021).

Critical control points are located at any step where hazards can be 

either prevented, eliminated, or reduced to acceptable levels.
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Hunter Carrying a Freshly Killed Blue Duiker 
(Photo credit: Nathalie van Vliet)

Wild Meat Handling Process 
from the Hunter to the Final 
Consumer

Vliet et al., 2022

Zoonotic disease and food borne illness

Case study I
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Carcasses After Smoking

Vliet et al., 2022

Smoked Carcasses Butchered at Market 
(Photo credit: Jonas Nyumu)
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Wild Meat Handling Process from the Hunter to the Final ConsumerCase study I



Construct flow diagram

Risk for zoonotic disease and food borne illness

Hunters Village Market Consumer in 
towns

Household
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Wild Meat Handling Process from the Hunter to the Final ConsumerCase study I

Vliet et al., 2022



Construct flow diagram
Risk to zoonotic disease and food borne illness

Hunters Village Market Consumer in 
towns

Household
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Wild Meat Handling Process from the Hunter to the Final ConsumerCase study I

• Direct contact with carcass 

• The butchering of a fresh carcass 
• No disease prevention and use of 

Personal Protective Equipment (PPE) 
• Risk for zoonotic diseases such as 

external and internal 
parasites, Escherichia coli., etc., for 
hunters

• Unsanitation transportation from hunting to market
• Removing decomposed meat
• Using mosquito nets to avoid flies
• Risk for food-borne diseases

• Selling wild smoked and fresh meat
• Covering the meat with leave and dry 

area, or freezing the meat with a 
generator

• Using mosquito nets to avoid flies
• Mostly not washing a hand

• Most of them are worried about food safety 

• Having criteria to deselect a decomposed meat 
• Feeding a remaining food to pets 
• Using water from a stream

• Preserving wild meat by smoking, 
covering with leave and dry areas, 
and removing decomposed meat

• Using water from a stream
Vliet et al., 2022



Establish collective actions

Hunters Village Market Consumer in 
towns

Household
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Wild Meat Handling Process from the Hunter to the Final ConsumerCase study I

• Direct contact with carcass

• The butchering of a fresh carcass
• No disease prevention and use of 

Personal Protective Equipment (PPE)
• Risk for zoonotic diseases such as 

external and internal 
parasites, Escherichia coli., etc., for 
hunters

• Unsanitation transportation from hunting to market
• Removing decomposed meat
• Using mosquito nets to avoid flies
• Risk for food-borne diseases

• Selling wild smoked and fresh meat
• Covering the meat with leave and dry 

area, or freezing the meat with a 
generator

• Using mosquito nets to avoid flies
• Mostly not washing a hand

• Most of them are worried about food safety

• Having criteria to deselect a decomposed 

meat

• Feeding a remaining food to pets

• Using water from a stream

• Preserving wild meat by smoking, 
covering with leave and dry areas, 
and removing decomposed meat

• Using water from a stream

Disease prevention plan
• Enhanced personal

hygiene
• Using PPE

Disease prevention plan
• Sanitary concern along supply chain:

• transportation, food preservation, 
water supply and equipment, etc.

Vliet et al., 2022



Pet primates: Illegal wildlife trade

Case study II
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Infant gibbon offered for sale on Instagram in Indonesia

A juvenile female orangutan chained and kept illegally as a pet 
in West Kalimantan, Indonesia. Photo: © Gunung Palung 
Orangutan Conservation Program with an example of an 
embedded caption

Norconk  et al., 2019



Pet primates: Illegal wildlife trade

Case study II
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Norconk  et al., 2019

• Primates can be kept as pets because they are viewed as cute and ‘funny’ and often behave in 
familiar ways that are similar to our own behavior.

• Pet can be traded from wildlife trafficker and incidentally, when local hunters kill females with 
infants that are then kept as pets or sold.

• To breed in captive colonies

• International demand is driven by greater access to wealth, advertising on the internet and 
commercialization in films and videos.



Pet primates: Illegal wildlife tradeCase study II
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Hunters
Intermediary:Regional 
transport

Distribution hub 

Local wildlife marketInternational trade

Construct flow diagram

Norconk et al., 2019



Pet primates: Illegal wildlife tradeCase study II
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Hunters
Intermediary:Regional 
transport

Distribution hub 

Local wildlife marketInternational trade

• Direct contact to live 

animals

• Risk for zoonotic diseases 

such as

Cryptosporidium spp., 

Hepatitis B, Herpes 

simplex virus, etc.

• Emerging Infectious 
Diseases(EIDs) introduction 
to country of desination

• Animal gets sick or dies.

• Animal gets sick or dies.
• Disease spreads to other 

animals in the same place, 
humans, and environment.

• Animal gets sick or dies.
• Disease spreads to other 

animals in the same place, 
humans, and environment.

Disease spread to other 
countries

Construct flow diagram



Pet primates: Illegal wildlife tradeCase study II
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Hunters
Intermediary:Regional 
transport

Distribution hub 

Local wildlife marketInternational trade

• Direct contact to live 

animals

• Risk for zoonotic diseases 

such as

Cryptosporidium spp., 

Hepatitis B, Herpes 

simplex virus, etc.

• Emerging Infectious 
Diseases(EIDs) introduction 
to country of desination

• Animal gets sick or dies.

• Animal gets sick or dies.
• Disease spreads to other 

animals in the same place, 
humans, and environment.

• Animal gets sick or dies.
• Disease spreads to other 

animals in the same place, 
humans, and environment.

Disease spread to other 
countries

• Increase the knowledge of local 
customs, history, and laws as they 
pertain to wildlife trafficking to local 
people

• Develop personal relationships with 
local people

• Increased government buy-in for law 
enforcement

• Strengthened and expanded patrols
• Incentivizing positive behavior change

• Monitoring and evaluation of 
deterrence interventions

• Increased government buy-
in for law enforcement

• Design collaborative research

• Monitoring and evaluation of
the illegal situation

• Increased government buy-in for law 
enforcement

• Design collaborative research and 
actions

• Disease surveillance

• Increased government buy-
in for law enforcement

• Design collaborative research

• Monitoring and evaluation 
of the illegal situation

Establish collective actions



Disease information: WAHIS

https://wahis.woah.org/#/event-management 18

https://wahis.woah.org/#/event-management


Disease information: ProMED

https://promedmail.org/ 19

https://promedmail.org/


Disease information: WHISPers

https://whispers.usgs.gov/home 20

https://whispers.usgs.gov/home


Disease information: MoZWE facebook

https://www.facebook.com/MoZWE/photos?locale=th_TH
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https://www.facebook.com/MoZWE/photos?locale=th_TH


Exercise

Step Potential Hazard(s) Justification
Hazard to be
addressed in 
plan? Y/N

Control
Measure(s)

Responsibility

Importation Enteric pathogens:
e.g., Salmonella 
enterica serova
Typhimurium

Enteric pathogens have
been associated with a high
frequency of gastrointestinal
infection in human cases
from live birds.

Y Quarantine, 
screening

test, and 
treatment

Rehabilitation

Center of 
Wild Animals

Please identify and describe the risk of disease occurrence along the wildlife supply chain in the following 
example.
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Any questions?
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