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Summary of the Impact

• Conservation research undertaken at the Centre for Conservation Forensics
(CCF) at the University of Hong Kong (HKU) has contributed to the
enforcement of national and international laws protecting endangered
species and supporting illegal wildlife trade reduction.

• Conservation actions stemming from this research include increased
protection of turtles, pangolins, birds, and fish under the Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES)
and via the International Union for Conservation of Nature (IUCN).

• Newly developed forensics techniques have and continue to uncover
extensive criminal activities and supported successful prosecutions.

• As Hong Kong is a global hub for wildlife crime, our research has led to
significant reductions in illegal wildlife trade.



Hong Kong: a wildlife trade hub
Free trade laws allow import, export and re-export of wildlife products into the rest of Asia for 
purposes such as Traditional Chinese Medicine and the pet trade. 



0

5E+10

1E+11

1.5E+11

2E+11

2.5E+11

3E+11

3.5E+11

4E+11

4.5E+11

U
SA

Ch
in

a

Ja
pa

n

Sp
ai

n

Fr
an

ce

Th
ai

la
nd

H
on

g 
Ko

ng

G
er

m
an

y

N
or

w
ay

Ita
ly

Ca
na

da

D
en

m
ar

k

U
ni

te
d 

Ki
ng

do
m

N
et

he
rla

nd
s

So
ut

h 
Ko

re
a

Vi
et

 N
am

Sw
ed

en

Be
lg

iu
m

In
di

a

Ch
ile

450
400
350
300
250
200
150
100
50
0

B
ill

io
n

 U
SD

Hong Kong: a wildlife trade hub

The top 20 countries for total, global wildlife trade in USD 
between 1997 and 2016. (Andersson et al., in prep., in 

collaboration with TRAFFIC)

The annual illegal trade of 
protected wildlife is estimated to 
be worth 5 to 20 billion (US 
Dollars) globally, with demand 
originating largely from Asia. As 
many of these illegal wildlife 
activities have been linked to 
other criminal activity, identifying 
and restricting this trade is of 
global concern. 



Key Issues: What, Where From, Why

• Volume of trade: 

• Difficult to monitor and enforce

• Facilitates laundering of wild caught individuals

• Species identification 

• Species origin 

• Where from?

• Captive vs wild caught

• Market dynamics

• Who is buying

• Trade routes



Conservation Forensics Lab @HKU
• Academic and forensics research

• Contract work with government and NGOs

• We have developed a range of molecular and isotopic forensics along with data analytical 
tools for countering wildlife crime. 

Conservation Forensics 
@ The University of Hong Kong
BACKGROUND - Hong Kong is the global epicenter for 

wildlife trade, serving as a gateway to markets in China where 

demand has pushed many species to the brink of extinction. 

Iconic wildlife such as elephants, sharks, and rhinos are 

under constant threat of poaching, while obscure species like 

pangolins, agarwood, and sea cucumbers dwindle without 

much public awareness.  

Despite increasing international pressure, Hong Kong society 

is complicit in this ‘race to extinction’. However, the 

Legislative Council recently approved a motion debate to 

strengthen enforcement and regulation, an acknowledgement 

of the important role that Hong Kong can play in stemming 

the flow of illegally traded wildlife, thereby contributing to 

biodiversity conservation worldwide.  

OBJECTIVE - To support government enforcement efforts in 

curbing the trade of endangered species, we request funding 

to support the development of a Center for Conservation 

Forensics at the University of Hong Kong. This initiative will 

provide an innovative and interdisciplinary platform to 

conduct primary research, engage in public education, and 

support government measures to monitor and enforce illegal 

trade of wildlife through the consolidation of existing 

infrastructure and faculty expertise, with support from private 

donors. As such, the Center will produce high impact 

research outputs and case studies. in wildlife trade and 

related environmental issues. 

AIMS - Genetic and geochemical techniques are pivotal in the 

identification of species, geographic origin, and age of wildlife 

products – and thereby, their legality. The Hong Kong 

academic community already possesses expertise and 

equipment in these disciplines, but lacks some equipment 

essential to the task of enfor cement.  

As such, this initiative will consolidate existing infrastructure 

(i.e., the Faculty of Science Central Facilities and Stable 

Isotope Laboratory; and Centre for Genomics Sciences) and 

obtain new equipment (e.g., Accelerator Mass Spectrometer 

for radiocarbon dating). This will allow us to advance the 

development of new forensics methods and support 

government efforts to combat wildlife trafficking. The Center 

would be the first of its kind in China, and will attract 

contract research through local and international government 

tenders (e.g., HK Customs, AFCD and various NGOs). 

Forensics protocols will be developed in collaboration with 

international genetics and elemental dating experts including 

Samuel Wasser at the University of Washington and Thure 

Cerling at the University of Utah. Our ongoing research efforts 

in the Congo Basin, Cameroon and Gabon, and 

throughout SE Asia will facilitate knowledge exchange 

regarding the origin of wildlife products and their suppliers, 

critical information in a region from which much of the illegally 

traded wildlife is sourced. 

data analysisgenetics isotopes elements

water security overharvesting noise pollution water pollution

IMPACT - The proposed Centre will also provide a platform 

for providing educational programmes both locally and 

abroad with emphasis on links between sour ce and sink: 

Facilities will cater to internships, research projects and 

capstone experiences for students interested in biodiversity 

conservation with scope for developing best practices for 

identifying, dating, and prosecuting wildlife crime. Additionally, 

we envision an international exchange program, involving 

students from Hong Kong, Africa, mainland China, and 

Southeast Asia, that would provide training that can be 

applied to enforcement efforts in the international supply chain 

of wildlife trade. Curbing illicit trade in imperiled species will 

contribute a lasting impact on the biodiversity of Hong Kong 

and the globe.  

CASE STUDIES - Our team has a growing track record in 

support of wildlife trade enfor cement: 

• listing of endangered species (humphead wrasse) to CITES 

• genetic testing of trafficked eels; led to 40 arr ests in EU 

• field research and teaching programs in the Congo Basin 

• contract research for genetic testing of shark fin 

• investigation of fraud and mislabeling of seafood 

• invited participant to rhino DNA workshop in S.Africa 

• market survey analysis of endanger ed fish and turtles 

EXPANSION - We seek support to expand and consolidate 

our team and tools (see reverse) through the strategic 

investment in dating and geochemical tools for identifying the 

provenance of traded wildlife and centralization of existing 

facilities.

africa asia

mammals birds herps fish insects corals

(some of)



Conservation Forensics Lab Facilities

Molecular 

Lab
• Barcoding

• Population genetics

• Genomics

• Sequencing…

Stable Isotope 

Lab

• C, N, H, O, S

• Bulk/compound analysis

• Diet analysis

• Food adulteration…



Summary of ongoing research projects in the lab:
• Glass eels – molecular techniques to identify species
• Pangolins – trade network analyses to identify trade routes and 

trading hotspots
• Live pet trade – analysis of trends in the live trade of birds and 

reptiles through Hong Kong
• Shark fins – identification of species in trade to determine legality
• Live reef fish trade
• Trade of animal products for ornaments, including hippo teeth 

and helmeted hornbill casques. 

Research Grants
11 internal and external grants including National Geographic, Ocean 
Park Conservation Fund, USAID

Underpinning research: Overview



Network analysis: Pangolin Trade Monitoring of trade markets: Turtles

CCF research quantified the immense online trade in turtles 
and provided management recommendations for the 
emerging and critical trade of species on the internet Figure 
shows the proportion of CITES-listed and non CITES-listed 
species and proportion of illegally traded species based on 
monitoring of online turtle trade in Hong Kong. (Sung & 
Fong 2018 Biological Conservation)

Social network analyses revealed the 
number of seizures of pangolin scales 
between locations, indicating key players in 
the trade. (Cheng et al. 2017 Conservation 
Letters)

Underpinning research: trade analyses



Underpinning research: trade analyses

Analysis of CITES trade date indicated high levels of trade in 
hippo teeth between Uganda and Hong Kong, 1995–2013, and a 
mismatch between import and export records. Yellow indicates 
export volume declared by Uganda, and red indicatesimport
volume declared by Hong Kong (from Andersson & Gibson 2017)

CCF research revealed that a butterfly species is 
facing multiple interacting threats, including 
overharvesting for the wildlife trade (from Xing et 
al. 2019 Biological Conservation)
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Underpinning research: Stable isotope analysis

Andersson et al. in review

• Stable isotope ratios vary with 
diet.

• Our recent research reveals 
that dietary differences 
between captive and wild 
animals allow us to determine 
whether a seized animal was 
legally or illegally obtained.

• Provides information for 
enforcement about the source 
and legality of traded species



Impact: Wildlife Crime Law Enforcement

• A case of suspected European eel importation was 
referred to CCF by Hong Kong Customs, and samples 
provided to the CCF lab for analysis.

• Genetic analyses by CCF team members provided the 
first evidence to verify importation of the CITES 
listed “Critically Endangered” European eel 
(Anguilla anguilla) into Hong Kong

• This work highlighted the illegal global trade of the 
endangered European eel (A. anguilla) to Asia. 

• Results were published in collaboration with 
members from the Sustainable Eel Group in Germany 
(Stein et al, 2016). 

• The CCF lab now regularly provides analysis services 
for the HK Government agencies. 

Critically 
Endangered 
European eels
(Anguilla 
anguilla) in 
glass eel stage



• The rapid analysis of samples, with evidence provided 
to HK Customs by the CCF lab, and the resulting 
publication led to a successful prosecution in 2016.

• A group of 40 people in the EU were arrested on the 
basis of this work. 

• These actions highlight the role that the CCF lab played 
in improving the effectiveness of the enforcement of 
wildlife crime law in Hong Kong. 

• External partners: HK Customs, AFCD, Sustainable Eel 
Group 

• Ongoing work with WWF Hong Kong to further monitor 
fish markets to identify illegal species mislabeled for 
sale in the trade.

Impact: Wildlife Crime Law Enforcement



Impact: CITES and IUCN Protection of Species

• Our studies were influential in contributing to the successful proposals of up-
listing and increased protection for several species:
• Two softshell, freshwater turtles in the Trionychidae family (Cyclanorbis elegans and

Cycloderma frenatum) listed to Appendix II of CITES and increased protection of the 
big-headed turtle (family Platysternidae) from Appendix II to I.

• Sunda and Chinese pangolins from Appendix II to I in the 17th Conference of Parties for 
CITES in 2016 . 

• All eight species of pangolin now listed on the International Union for Conservation of 
Nature (IUCN) Red List and are subject to trade regulation. All international trade of 
pangolin meat and scales is now illegal with increased enforcement and greater 
penalties for violation of the law.

• Recent research on the taxonomy of song bird species are being used to make a case 
for including several songbird species on Appendix II of CITES at the next COP meeting.



Ongoing collaborative research:

• Team members are conducting DNA 
barcoding to continue to monitor 
markets for detection of illegal 
and/or mislabeled species

• This research is in collaboration 
with WWF Hong Kong

How much of the eel sold in HK supermarkets is A. anguilla?



Knowledge Exchange Activities

• Invited talks
• Café Scientifique
• Wildlife Seminar 2.0
• Rare and Endangered Marine Species 

Workshop
• Workshop on Deploying Forensics to 

Fighting Illegal Wildlife Trade

• Press interviews:
• RTHK, BBC, Reuters
• BBC, New York Times, SCMP, The 

Guardian

• Others
• HKU Knowledge Exchange Video
• University of Exeter Field Course
• IUCN Asian Songbird Trade Specialist 

Group
• IUCN Hornbill Specialist Group
• IUCN Pangolin Specialist Group



External Collaborators and Funders 


