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Executive Summary

Native frogs in the member states of the European
Union are protected against capture and killing by the
Habitats Directive'. In contrast, the import of wild-
caught frogs from other parts of the world for human
consumption (or as pets) is still allowed and mostly un-
regulated, as most frog species in trade are not inter-
nationally protected.

In 2011, our report “Canapés to Extinction” provided
comprehensive data on the international trade in
frogs’ legs, its ecological impact, and the EU’s central
role as a consumer market (Altherr et al. 2011). The
present report provides an update for the decade
since then, presenting new information on trade volu-
mes and trends.

Frogs are traditionally consumed in many countries in
Latin America, Africa, and Asia for subsistence and lo-
cal consumption. While this consumption presumably
was sustainable for centuries, increased commerciali-
sation of frog products, combined with an increase of
human population, change of land use, pollution, di-
seases, and climate change have decimated wild frog
populations in many regions.

Nevertheless, the USA and Europe are still importing
enormous amounts of frogs’ legs. While frogs impor-
ted into the USA are mostly farmed, the European
Union’'s imports until today mostly derive from wild-
caught specimens from Indonesia. Accordingly, the
EU’s demand for frogs’ legs makes it the largest global
importer of wild-caught frogs, giving it a central res-
ponsibility to establish conservation measures to pre-
vent decline of certain species and serious negative
ecological impact.

According to EUROSTAT (the European statistics da-
tabase) the EU has been importing about 40,700 ton-
nes of frogs’ legs within the period 2011-2020, which
correlates with 814 million to 2 billion frogs. The main
EU importers are Belgium (70 %), France (16.7 %), and
the Netherlands (6.4 %). However, as EUROSTAT only
records processed frogs' legs as a commodity group, it
cannot be excluded that in addition live frogs are im-
ported for human consumption (DESTATIS 2022), as in
the case of Switzerland (Bundesrat der Schweiz 2010).

With 74 % of the market Indonesia is still the main sup-
plier to the EU, followed by Vietnam (21 %) and Turkey
(4 %). Almost all frogs from Indonesia and a large porti-
on of frogs from Turkey are caught from the wild - and
recent field studies from Turkey have shown alarming
decline of targeted frog populations: Cicek et al. (2020)
warn that native water frogs may go extinct until 2032
if current exploitation levels remain.

We summarize the level of exploitation in the EU’s
most relevant supplier countries and its conservation
impact. Even the import of farmed frogs, which aims
to unburden wild frog populations, is not per se sustai-
nable, having in mind the potentially severe ecological
risks that those farms pose to the environment.

Our report highlights the EU’s ongoing central role as
destination for billions of frogs, causing huge animal
welfare problems and a negative impact on wild frog
populations and their ecosystems. It also describes
the tremendous challenges for enforcement, with lar-
ge portions of imported products being mislabelled
and taxonomic uncertainties remaining.

To cope with its Biodiversity Strategy 2030 and its am-
bitious Green Deal the European Union should there-
fore urgently:

= Take the lead in developing CITES listing proposals
for species, which are preferentially targeted for the
international market and those species that may be
collected because they look like the targeted spe-
cies - a measure which would not only facilitate
enforcement but also incorporate the precautiona-
ry principle.

® Launch awareness campaigns in the main EU mar-
kets to reduce demand for frogs’ legs, highlighting
the associated problems for biodiversity, ecology,
and animal welfare.

Additional recommendations to exporting and im-
porting countries are given in chapter 7.2.

" https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:31992L0043&from=EN
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1. Introduction

At all life stages frogs play a key role in their ecosys-
tem as predators, prey, and biological services. Tadpo-
les help to stabilise water quality in ponds and other
water bodies, acting as antagonists to eutrophication
(Montafia et al. 2018). Frogs and tadpoles also signi-
ficantly add to disease vector control (Propper et al.
2020; Murugan et al. 2015; Bowatte et al. 2013). In the
absence of frogs, insect numbers and other agricultu-
ral pests may rise, resulting in increased use of pestici-
des (Khatiwada et al. 2016; Oza 1990).

Against this background it is alarming that amphibians
are the most threatened group among vertebrates (IUCN
Red List 2021). The threats are multiple and interconnec-
ted (Ford et al. 2020; Hof et al. 2011): Apart from pollution,
climate change, habitat loss, and pathogenic fungal di-
seases, such as Batrachochytrium dendrobatidis, frogs are
also globally threatened by direct exploitation (Scheele
et al. 2018; Warkentin et al. 2009). They are collected for
leather production and souvenirs, pet trade and cultural
reasons, including traditional medicine (Kusrini & Alford
2006; Gonwouo & Rodel 2008). Moreover, international
trade in frogs and frog products has significantly increa-
sed over recent decades and this commercialisation has
driven exploitation to harmful levels (Auliya et al. 2016;
Akiniyemi & Efenakpo 2015, Altherr et al. 2011).

The report turns the spotlight on humans’ consumpti-
on of billions of frogs annually, of which a large number
are taken from the wild. In some regions of Asia and
Africa, frogs are referred to as “jumping chickens”, as
the taste is perceived to be similar to chicken (D'Silva
2015; Sheeladevi & Sundareswran 2013).

The vast majority of frog species are not protected by
CITES (Convention on International Trade in Endange-
red Species of Wild Fauna and Flora) and therefore in-
ternational trade is poorly monitored or regulated or
not regulated at all (Auliya et al. 2016). While the in-
ternational pet trade often targets frog species with a
more limited range and of smaller body size, collection
for food is mainly focusing on large-sized frog species,
most of which have a larger range (Chen et al. 2019).

In the recent past, frog farming has increased osten-
sibly to relieve collecting pressure from wild populati-
ons. However, in practice farming causes several pro-
blems for natural environments and even to wild frog
populations (Ribeiro et al. 2019; Mercante et al. 2014).

As common names for frog species may vary our re-
port refers to scientific names. For an overview of spe-
cies in the international food trade see Table 1.

Table 1: Scientific and common names of frogs in the international food trade
* = considered a hybrid of P. lessonae and P. ridibundus (Hermaniuk et al. 2020)

Scientific name Common names

Fejervarya cancrivora

Asian brackish frog, crab-eating frog, Mangrove frog, crab-eating grassfrog

Fejervarya limnocharis

Asian grass frog, rice field frog, Boie's wart frog, slpine cricket frog

Hoplobatrachus tigerinus

Indian bullfrog, Indus Valley bullfrog, Asian bullfrog

Hoplobatrachus rugulosus

East Asian bullfrog, Chinese edible bullfrog, Taiwanese frog, Asian rugose bullfrog

Limnonectes blythii

Blyth's wart frog, Blyth's river frog, Blyth's frog, giant Asian river frog

Limnonectes kuhlii

Large-headed frog, Kuhl's creek frog

Limnonectes macrodon

Malaya wart frog, giant Javan frog, fanged river frog, Javan giant frog, stone creek frog

Lithobates catesbeianus American bullfrog

Lithobates forreri

Forrer's leopard frog, Forrer's grass frog

Pelophylax bedriagae

Bedriaga's frog, Levent water or green frog, Levantine green frog

Pelophylax caralitanus

Beysehir frog, Anatolian frog

Pelophylax esculentus complex*

edible frog, common water frog

Pelophylax kurtmuelleri

Balkan (water) frog, Greek marsh frog

Pelophylax ridibundus

Eurasian (marsh) frog

Pelophylax shqgipericus

Albanian water frog, Balkan frog

Quasipaa spinosa

Chinese spiny frog, giant spiny frog, Chinese edible frog, spiny paa frog

Quasipaa verrucospinosa

(Granular) spiny frog, Verrucosa Spiny Frog



2. Frogs as Food & Medicine

The exploitation of edible frogs in several geographic
regions is uncontrolled and unregulated, making its
sustainability and perpetuation of viable populations
uncertain (e.g., Gansa et al. 2021; Chan et al. 2014;
Warkentin et al. 2009).

In general, large frogs are preferred for food over
smaller ones (Chen et al. 2019; Ruland & Jeschke 2017;
Mohneke et al. 2010). In several countries, smaller spe-
cies are mainly used for the local market, while larger
species are destined for commercial markets in larger
cities or abroad (Grano 2020; Kusrini & Alford 2006).

2.1. Africa

Frog meat is a common and increasing protein source
in several African countries. With a continuously gro-
wing human population and a simultaneous decline
of protein resources such as fish the exploitation of
amphibians has significantly increased, especially in
Western Africa (Gansa et al. 2021; Mohneke et al. 2011):

In Nigeria and Benin, the African tiger frog (Hoploba-
trachus occipitalis) is the most sold frog, followed by
African bullfrogs (Pyxicephalus edulis), grass frogs, e.g.
Ptychadena spp., or African clawed frog, e.g., Xenopus
tropicalis and X. fishbergi (Gansa et al. 2021). Mohne-
ke et al. (2010) report intense cross-border trade bet-
ween both countries. Other frog species are used for

medicinal purposes (Efenakpo et al. 2016; Mohneke et
al. 2011). According to a survey conducted in Ibadan,
Nigeria, almost 2,850 frogs are annually sold per frog
consumer (Akiniyemi & Efenakpo 2015). In the absence
of known farming facilities, this trade is likely fully sup-
plied by wild-caught specimens (Efenakpo et al. 2016).
Collectors now report walking longer distances than
previously to find enough frogs to viably harvest (Moh-
neke et al. 2009).

Surveys in Cdte d’lvoire showed that 55.2% of
households consumed frog meat (Blé et al. 2016). In
Cameroon and Equatorial Guinea, frog meat is used
for human consumption, mainly targeting the goliath
frog (Conraua goliath) and the Cameroon slippery frog
(Conraua robusta) (Altherr et al. 2011). The goliath frog,
classified by the IUCN Red List as Endangered, has been
seriously over-collected for subsistence and bushmeat
markets (IUCN SSC Amphibian Specialist Group 2019).
For the Togo slippery frog (Conraua derooi) the situati-
on has become even worse: The total population size
has dropped to less than 250 mature animals and is
now classified as Critically Endangered (IUCN SSC Am-
phibian Specialist Group 2020b). In the highlands of
Babanki, frogs and tadpoles of night frogs (Astyloster-
nus spp., e.g., A. [Trichobatrachus] robustus) are often
consumed (Doherty-Bone & Gvozdik 2017), with some
species being endemic and highly threatened.



In Southern Africa, the giant African bullfrog (Pyxi-
cephalus adspersus) is intensely exploited for human
consumption, which has caused regional population
declines (IUCN SSC Amphibian Specialist Group 2013).
In northern Namibia, the species is considered a deli-
cacy by several native tribes, who collect the frogs for
subsistence and for sale at local markets (Okeyo et al.
2015). While globally classified as Least Concern in the
IUCN Red List, the species is considered as Near Thre-
atened in South Africa, based on estimated regional
population declines of 50-80 %, due to habitat loss and
collection for human consumption. Collection for con-
sumption is especially high in the Provinces of Limpo-
po and Gauteng. Populations in Swaziland even have
allegedly gone extinct (Yetman 2012).

2.2. Asia

Consumption of frogs is common in many regions and is
an important protein source for local people in Cambo-
dia, China, Hong Kong, Lao PDR, Malaysia, Vietnam (Gra-
no 2020), India (Talukdar et al. 2020) and Indonesia (Kus-
rini & Alford 2006). In India, intense collection of wild
frogs is reported from different regions: In Nagaland, 13
frog species were recorded during local food market sur-
veys, including some rare species such as the Manipur
frog (Euphlyctis ghoshi) and Khare's frog (Pterorana khare)
(Talukdar et al. 2020). In Sikkim, local collectors pretend
to catch more than allowed and being sustainable - with
Amolops spp., Nanorana spp. and Xenophrys spp. being
the most preferred species (Chettri et al. 2011). Frog
meat is still sought-after for food and considered to have
medicinal value in Ayurveda (D'Silva 2015).

In Nepal’s mountainous regions, frog hunting for food
and medicinal use is common, affecting the Sikkim paa
frog (Nanorana liebigii), Sikkim Asian frog (Ombrana
sikimensis), and Assam sucker frog (Amolops formosus).
Interviews with local people indicate serious declines
of these species (Shrestha & Gurung 2019).

In China, the giant spiny frog (Quasipaa spinosa), con-
sidered a delicacy, is classified as Vulnerable by the
IUCN Red List due to over-exploitation (Lau et al. 2004).
More recent studies confirm the serious level of over-
exploitation, causing a reduction of abundance by at
least 59 % in five years, and similar developments are
feared for other amphibian species exploited in Chi-
na, such as Quasipaa verruscospinosa (Chan et al. 2014).
Whether these species are among those exported as
frogs’ legs to the EU is not known.

In Thailand, live frogs are commonly seen at food mar-
kets, such as those in Bangkok. Previously, frog trade

was mainly for domestic Thai consumption, but in the
1980s, more than six million East-Asian bullfrogs (Ho-
plobatrachus rugulosus) were exported to Hong Kong
(Grano 2020). In the early 1990s, Thai farmers started
farming frogs, mainly Hoplobatrachus tigerinus and Li-
thobates catesbeianus, neither of which are native to
Thailand. Exports of frog meat is now common (Ribas &
Poonlaphdecha 2016), with the USA being a main desti-
nation (see Chapter 2.2). Older residents of Khon Kaen,
Isaan region, expressed regret that the only frogs nor-
mally available now are farm-raised (Dixon et al. 2007).

Throughout Cambodia, frogs are collected as a food
source for local people (Grano 2020). Larger species
such the Thai paa frog (Quasipaa fasciculispina), H. ru-
gulosus, baloon frog (Glyphoglossus molossus), and the
Asian black-spined toad (Duttaphrynus melanostictus)
are preferably targeted, but some smaller species,
such as the Asian grass frog (Fejervarya limnocharis),
are favoured as “snack frogs” (Neang 2010). G. molossus
has been reported in cross-border trade to Thailand,
where this species has already experienced serious de-
clines; now evaluated by the IUCN as Near-Threatened
(IUCN SSC Amphibian Specialist Group 2021). Exploita-
tion has already led to local depletion of wild populati-
ons, especially where wholesale collecting takes place.

In Vietnam, a broad range of amphibian species are
used for both human consumption and are fed to dome-
stic animals. Large-sized species, such as H. rugulosus,
giant spiny frog (Quasipaa spinosa), and large-headed
frogs (Limnonectes kuhlii) are preferably consumed (Gra-
no 2020; Truong 2000). Vietham is exporting H. rugulo-
sus in large numbers (e.g., to North America, see Chap-
ter 2.2), and according to import documents in Canada,
animals are labelled as captive-bred (Gerson 2012).

In Malaysia, frogs are among the most intensely coll-
ected forest products for both subsistence and com-
mercial sale (Howell et al. 2010). In the 1990s, commer-
cial frog farms were established for two non-native
species: L. catesbeiana and H. tigerinus (Hardouin 1997).
However, the domestic market absorbs the entire do-
mestic production of farmed frogs (Altherr et al. 2011).

In Indonesia, frogs are intensely used for food and
additionally for medicinal purposes (Ainun et al. 2019;
Kusrini & Alford 2006). While most wild-caught frogs
are consumed locally, larger specimens are destined
for exports, mainly as processed frogs' legs to Europe
(see Chapter 4.2). Most frogs are caughtin Java (Kusrini
& Alford 2006), where the biggest exporter companies
are based in Karawang, Indramayu, and Banten (Ainun
et al. 2019). Members of the Fejervarya limnocharis-



iskandari complex, F. cancrivora and Limnonectes ma-
crodon are among the most heavily exploited species
(Kusrini 2005).

2.3. Latin America

Frog consumption is widespread in Latin America;
however, there are few recent scientific studies. In the
absence of more recent data for Argentina and Urugu-
ay, we refer to Altherr et al. (2011) in these cases.

In Mexico, the endemic big-footed leopard frog (Litho-
bates megapoda) is heavily collected for local human
consumption and medicinal purposes. The species’ lar-
ge body size and legs make it highly sought-after (Bar-
ragadn-Ramirez et al. 2021). The species has declined by
almost 30 % over the last decade and is now classified
as Near Threatened, close to Vulnerable, in the IUCN
Red List (IJUCN SSC Amphibian Specialist Group 2020).
In addition, Forrer's leopard frog (Lithobates forreri) is
caught in large numbers for local demand and export
to the USA (see chapter 2.4.).

In Peru and Bolivia, species of the genus Telmatobi-
us, are used for food and the production of medicinal
products (Serrano-Martinez et al. 2017; Catenazzi et al.
2010; Angulo 2008). This consumption is, next to water
pollution, the biggest threat for these species, which
led to the IUCN Red List classification as Endangered
for e.g., Lake Titicaca water frog (Telmatobius culeus)
and the shortsnout water frog (T. brevirostris) (IUCN
SSC Amphibian Specialist Group 2020a, 2018).

In Chile, the endemic helmeted bullfrog (Calyptocepha-
lella gayi) is collected for human consumption and for
live exports as exotic pets, e.g., to the USA and Japan.
Attempts to farm the species (since the 1970s) do not
meet the commercial demand; hence captures from
the wild are ongoing, although the species is classified
by the IUCN Red List as Vulnerable (IUCN SSC Amphibi-
an Specialist Group 2019a). Field studies indicate that
tadpoles are taken in large numbers from the wild to
restock the farms (Mora et al. 2021).

In Brazil, the non-native Lithobates catesbeianus is the
most sold and farmed frog species. Consumption of
frog meat has increased in recent years and new ways
for marketing are explored (de Oliveira et al. 2017).
The number of frog farms is also on their rise in Brazil:
In 2019, at least 151 frog farms were recorded, produ-
cing 200 net tonnes of bullfrog meat. In the past, bull
frog meat was exported to the USA; but those exports
ceased as they were not economically viable (Ribeiro
& Toledo 2021).

2.4. United States

The USFWS LEMIS Database (available for the period
2015-2020) records that the USA imported four frog
species for human consumption:

= The most dominant species imported is Lithobates
catesbeianus, under its previous name Rana cates-
beiana (see Figure 1). Within the period 2015-2020,
the USA imported more than 11.7 Mio live individu-
als and more than 14.5 Mio kg (live, as legs or meat).
Main suppliers were Mexico, Ecuador, and China.
Many specimens from Mexico were caught in the
wild, while frogs from Ecuador and China were re-
corded as farmed.

® Imports of H. rugulosus individuals increased since
2018 (see Figure 1) and totalled to 350,016 kg as legs,
785,613 kg as meat and 2,785 live animals. Speci-
mens from Thailand were labelled as captive-bred
or ranched, while many specimens from Vietnam
were labelled as wild-caught.

= Forrer's leopard frog (Lithobates forreri) are impor-
ted from Mexico, most of them alive (1,083,300 ani-
mals), but also as legs or meat (together 185,564 kg)
and are recorded as wild-caught.

4.000.000 3.500.000
3.500.000 3.000.000
3.000.000
2.500.000
=z
2.500.000 g
0 2.000.000
2.000.000 a
=
‘ 1.500.000 3
1.500.000 <
g
‘ 1.000.000 &
1.000.000 a
‘ )
500,000 500.000

2015 2016 2017 2018 2019 2020

Lithobates catesbeianus [kg]
m Hoplobatrachus rugulosus [kg]
— Lithobates catesbeianus [n]
-- Hoplobatrachus rugulosus [n]

Lithobates forreri [kg]
Lithobates grylio [kg]
— Lithobates forreri [n]

Figure 1: Frog imports by the USA for consumption (2015-2020,
according to USFWS LEMIS Database 2021).

m Although the pig frog (Lithobates grylio) is native to
USA, 91,000 kg meat were imported from China in
2015-2016, marked as captive-bred.

In contrast to the EU market there were no imports of
frogs (Fejervarya spp., Limnonectes spp.) recorded from
Indonesia or from Eastern Europe (Pelophylax spp).
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Switzerland imports live frogs and frogs' legs for hu-
man consumption. In 2006, the last year when frogs'
legs were recorded separately in the import statistics,
150t were imported, with 13t from Turkey, 1.5t from
Belgium, and the remaining bulk from Indonesia (Bu-
cheli & Moos 2015). Furthermore, an annual number
of 450,000 live frogs is imported, mainly originating
from Turkey and all caught from the wild, according to a
statement by the Swiss Government (Bundesrat 2010).

Within the period 2010 to 2019, the European Union
has been importing the total volume of 40,698t of
frogs’ legs (EUROSTAT 2021). As based on calculati-
ons by Veith et al. (2000) one kilogram of frogs' legs
correlates to 20-50 individual frogs, thus reflecting an
import of 814 million to 2 billion frogs. Given an esti-
mated pre-export mortality of 10-20 % (Niekisch 1986)
- for more than 35 years no such studies were con-
ducted - the EU is responsible for even higher number
of dead frogs, the majority sourced from the wild.

3.1. Main consumers within the EU

For the period 2010-2019, Belgium has been by far the
largest direct importer of frogs’ legs of all EU Mem-
ber States, summing up to 28.43 Mio.kg (= 69.85 %).
France ranks second, with 6.79 Mio.kg (= 16.69% of
direct imports), followed by the Netherlands (2.62
Mio. kg, = 6.44 %), Italy (1.79 Mio. kg, = 4.39 %), and Spain

. 3. Europe: a Main Consumer of Frogs’ Legs

(923,400kg, = 2.27 %). Smaller volumes were imported
by the United Kingdom (68,800 kg), Croatia (28,500kg),
Czech Republic (27,800kg), Poland (12,500 kg), Romania
(2,800kg), and Germany (1,800kg). Compared to the
previous decade Belgium'’s role as primary destination
has risen, from 53 % to now 70 % of imports (see Fig. 2).

Netherlands 2,621,500 kg (7 %)
Italy 1,787,200 kg (4 %)

Spain 923,400 kg (2 %)
~ , /

France
6,794,400 kg

(17%) Belgium

28,429,000 kg
(70 %)

Figure 2: Main importers by weight and share of the EU’s imports of
frogs’legs for the period 2010-2019 (EUROSTAT 2021)

However, when looking at the internal EU trade data
for 2010-2019, it becomes clear that the majority of
Belgium’s frogs' legs imports were re-exported to
other EU Member States, with 20.92 Mio. kg alone sold
to France and 1.41 Mio. kg to the Netherlands.

Already in the 1980s, France was identified as the main
consumer for frogs' legs, with a peak in 1983, then re-
aching 4,522 tonnes (Le Serrec 1988). In reaction to its
central role as destination for this trade France has
started several steps to analyse the affected species
range and potential ecological impact (Ohler & Nicolas
2017; MNHN 2012).
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Case study France

According to French customs statistics, France imported 30,015 tonnes of fresh, refrigerated
or frozen frogs’ legs between 2010 and 2019%, which correlates to 600 to 1,637 million frogs.
Among the top supplying countries are Indonesia (24,102t, 80.3 %), Vietnam (3,941 t, 13.1 %), Turkey
(1,017t, 3.4 %), and Albania (219.6 t, 0.7 %). The yearly imported quantities fluctuated between 2,410
and 3,791 tonnes. Subsequently, it can be noted that in 2021, the import declined to still 1,826 ton-
nes, despite a paralysis of international trade that year due to Covid-19.

Missing or incorrect labeling

A survey of the French market on the internet carried out in December 2021 by the non-governmental
organization Robin des Bois found 20 different products at the websites of the major supermarket and
frozen food brands (Auchan, Cora, Monoprix, Picard, etc.) and those specializing in culinary products, in-
cluding Asian products. Among those products, 11 indicate Indonesia as the source, three Vietnam, one
France (but offering wild “Rana macrodon” endemic to Indonesia) and one referring to “Turkey, Albania”
as origin. In four sources, the country of origin is not provided to the consumer in the product descrip-
tion or visible on the internet pictures of the packages. In four sources, the species indicated is Rana
macrodon (see also 4.2. for large-scale mis-labelling), for three Fejervarya cancrivora, for three others Ho-
plobatrachus rugulosus, for one ,,Rana macrodon or Fejervarya cancrivora®, and for one ,Rana esculenta”.

For six sources, the species is neither indicated in the product description nor visible on the internet
pictures of the packages. The lack of mention of the country of origin and the species contained
in the product constitutes a violation of European Union law. The ,wild” nature of the frogs is
highlighted for eight different products, three others indicate ,fishing” and one indicates that the
frogs have been ,collected”. None of the products mention a captive-bred or farmed origin.

In addition to raw or cooked frogs’ legs, ,frairine” is also offered for sale as a packaged product. This
is described as a mix made from pork and frogs’ legs seasoned with white wine. Neither the origin of
the frogs nor the species of frogs used in the ,frairine” are indicated.

In the framework of an additional market survey with e-mail alerts carried out between November
2021 and February 2022, Robin des Bois counted 38 commercial offers for frogs’ legs, 20 of which
came from Belgium and 18 from France.

French frogs on the plate

In addition to imports, the French market is also supplied by wild frogs caught domestically. Restau-
rants are supplied with grass frogs (Rana temporaria) through short marketing circuits (i.e., supply with a
single intermediary). This species is protected throughout the country (Decree of November 19, 2007,
establishing the list of protected amphibians and reptiles). However, many exemptions are granted. More
than two million grass frogs are legally caught every year in the Franche-Comté region alone, according
to the Direction régionale de I'environnement, de I'aménagement et du logement (DREAL 2022).

When the request for exemption concerns the capture of less than 1,500 frogs, consumption is considered
as ,family“. Poaching is also noted (catching without a permit, exceeding quotas, catching outside autho-
rised periods, etc). For example, in October 2018, two persons were fined 2,500 € for the capture of 4,000
grass frogs, with their permit only for 1,000 individuals (Robin des Bois 2019). In the same year, 17,950 grass
frogs, which were seized alive, were returned to the natural environment by the French State services.

2 LeKiosque.finances.gouv.fr, data extracted on 16 April 2019 and 26 April 2022


https://lekiosque.finances.gouv.fr/

3.2. Main suppliers for the EU

With 30.02 Mio. kgs (= 74%) of frogs' legs Indone-
sia was by far the leading supplier to the European
Union's frogs' legs imports within the period 2010-
2019, followed by Vietnam (8.44 Mio. kg, 21 %), Turkey
(1.59 Mio. kg, 4%), and Albania (0.59 Mio.kg, 1%) (see
Figure 3). China (37,700kg), India (15,000kg), Thai-
land (9,200kg), Malaysia (7,600kg), and South Korea
(300kg) only provided comparatively small amounts,
summing up to less than 1% of the EU’s imports. Re-
markably, India exported 5,000 kg of frogs' legs to the
Netherlands in 2018, despite its export ban of 1987.
This might be either a mix-up of country codes (ID/IN)
in the EUROSTAT database or the export ban in India
has been undermined.

Turkey Albania
1,593,700 kg \ 586,500 kg
| Indonesia
Vietham  ___ M, 3
8,439,400kg s », 30.015,400kg
F- A N

Since India and Bangladesh successfully proposed lis-
ting of their most relevant frog species in CITES Appen-
dix I in 1985 and stopped exports shortly afterwards
(in 1987 and 1989, respectively) Indonesia stepped in
and became the main supplier of frogs’ legs to the EU.

For several decades, the EU has been the major im-
porter of Indonesian frogs’ legs, taking in more than
83% of Indonesia’s exports (Kusrini 2005). In 1987,
3,004 tonnes of frogs' legs were shipped from Indone-
sia to the European Union. In 1993, Indonesia increa-
sed its exports to the EU up to 4,700 tonnes (Veith et al.
2000). With one kilogram containing 20-50 individuals,
the 1993 exports correspond with 94-235 million frogs.

Turkey Albania
4% \ 11%
Vietnam
21% A | ) Indonesia
N . 74%
P \\ \\..

Figure 3: Main suppliers, by total weight (left) and share (right) of the EU’s imports of frogs’ legs for the period 2010-2019

(EUROSTAT 2021)

3.3. Trends in EU frogs’ legs imports

Comparing the data for the period 2010-2019 with
data of the previous decade (2000-2009, Altherr et al.
2011) three trends were noticed:

= The EU’s imports of frogs' legs have slightly decrea-
sed, from 46.4 Mio. kg to 40.7 Miokg. This is a drop
by 12.29 %, compared to the previous decade, with
imports for 2000-2009 reached 46,400 tonnes. This
decline was not a continuous process but showed
annual fluctuation and several peaks, e.g., in 2001,
2007, and 2010.

= Belgium’s role as the main direct importer has in-
creased from 53% to 70 %, while direct imports by
France and the Netherlands have declined from
23% and 17 % within the period 2000-2009 to 17 %
and 7% at present.

= While Indonesia is, by a large margin, the leading
supplier, Vietnam'’s role has increased from 8% to
21% and China has fallen from 3% to much less
than 1 %.
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4. Over-Exploitation & Ecological Impact _

In reaction to the serious depletion of frog populati-
ons in several supplying countries and/or trade shifts
to other countries, species experts warn that these
“extinction dominos” would continue to fall (Cicek et al.
2020; Warkentin et al. 2009). Nevertheless, until today
no relevant national or international measures (except
the listing of two species, Euphlyctis hexadactylus and
Hoplobatrachus tigerinus, in CITES App. Il) were taken
to halt the over-exploitation and/or reduce offtakes to
sustainable levels.

In addition, an uncertain number of frogs caught and
processed would need to be added to the actual docu-
mented export figures as many specimens arrive dead
at the processing plants and are sorted out from the
intended export (Grano 2020; Niekisch 1986).

Over-exploitation of frogs does not only cause the
collapse of targeted populations but also has a much
broader impact, the so-called “Ripple-effect”, which
impacts the ecological balance, causing a cascade of
plagues of insects, snails and other prey of frogs, re-
sulting in agricultural harvest losses, increased use of
toxic and expensive pesticides, and increase of related
risks for humans and ecosystems (Proper et al. 2020;
Khatiwada et al. 2016; Truong 2000; Abdulali 1985).
Such consequences illustrate the complexity of these
interrelationships, on which harvest and trade of wild
frog populations are largely based.
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4.1. India and Bangladesh

Globally in the 1980s, India was the largest frogs' legs
exporter (Abdulali 1985). In 1984, an export quota
of 4,000 tonnes was established, which was reduced
to 2,500t in 1985. Since the 1970s, ecologists war-
ned against the ecological impact of such massive
offtakes, which would result in the increase of pests
such as insects and crabs. Nevertheless, E. hexadac-
tylus and H. tigerinus (at that time assigned to the ge-
nus Rana) were still intensely collected and exported
to Europe (le Serrec 1988). In 1985, a survey among
farmers confirmed the dramatic decrease of wild frog
populations (Abdulali 1985). Because of the ongoing
intense exploitation and the subsequent collapse of
wild frog populations the use of pesticides dramati-
cally increased (Oza 1990; Niekisch 1986; Pandian &
Marian 1986).

In reply to the collapse of wild frog populations the
Governments in Bangladesh and India initially dis-
cussed management programs, including seasonal or
temporary bans or reduction of export quotas (Grano
2020). However, as seasonal bans were widely igno-
red, both countries finally decided to implement per-
manent export bans, India in 1987 and Bangladesh in
1989 (Grano 2020).



4.2. Indonesia

In Indonesia, approximately 14 frog species are exploi-
ted for human consumption, with four species domina-
ting the international trade, i.e., Fejervarya cancrivora,
F.limnocharis, Limnonectes macrodon, and the non-na-
tive Lithobates catesbeianus (Kusrini 2005). While native
frog species are still taken from the wild, L. catesbeianus
is raised on farms (Dittrich et al. 2017; Susanto 1994).

Calculated from present EU imports, Indonesia ex-
ports at least 28-142 million frogs per year, but Kusrini
(2005) estimated that 2-7 times as many frogs are con-
sumed within the country. While larger specimens (i.e.,
minimum snout-vent length 100 mm) are destined for
export, smaller frogs are sold at local markets (Kusrini
& Alford 2006, Kusrini 2005). In recent years, Indone-
sia has set export quotas; however, numbers strongly
fluctuate, raising doubts on a scientific profound basis
(see Table 2). While no export quota was set for frogs’
legs of L. macrodon, there was a quota of 10,350 skins
in 2015 and the same number in 2016, plus 1,350 live
animals for the pet trade (Ditjen KSDAE 2015-2020).

Table 2: Indonesia’s annual export quotas for
frogs for consumption (Ditjen KSDAE 2015-2020).

Year F. cancrivora F. limnocharis
2015 0 12,150
2016 83,599, 250 0
2017 78,498,000 0
2018 72,086,805 0
2019 4,100,850 0
2020 56,985,845 0
2021 56,985,845 0

Indeed, indications of the lack of sustainability of
Indonesia’s frog exports are manifold:

In the early 1980s, a restocking program in Indonesia
failed as the released frogs were collected faster than
they could be replaced (Niekisch 1986). In the 1990s,
researchers again warned against the decline of lar-
ge-sized frogs in many parts of Java and Sumatra (Oh-
ler & Nicolas 2017; Veith et al. 2000), from where most
exported frogs' legs originate. In the 1980s, L. macro-
don, F. cancrivora, and L. blythii reportedly dominated
the frogs' legs exported from Indonesia to Europe (Le
Serrec 1988). In 2005, the species range had obvious-

ly shifted, F. cancrivora accounted for 75 % of exports
and L.macrodon for 19% (Kusrini 2005). However,
these figures are not only inconsistent with species
labelling at the time of shipment, but also with gene-
tic and biochemical analyses carried out in the EU for
forensic purposes.

Limnonectes blythii (see Table 3), which in the past was
among the most imported species for the frogs’ legs
trade in Europe (le Serrec 1988), is presently no lon-
ger in European trade, which may indicate a severe
population decline in the wild. Recent field studies in
West Sumatra hardly found the species outside sanc-
tuaries (Hendri et al. 2018). According to an outdated
IUCN Red List assessment of 2004 the species was
intensively collected for consumption, at that time al-
ready with decreasing populations (van Dijk & Iskan-
dar 2004).

Wild populations of L. macrodon are decreasing (see
Table 3). While the IUCN Red List assessment does
not indicate the massive collection from the wild as
a reason for the decline (IUCN SSC Amphibian Speci-
alist Group 2018a), Ohler & Nicolas (2017) found that
this large-legged species has almost vanished from
frogs' legs imported to Europe: Although a very large
portion of frogs' legs from Indonesia at the French
market are labelled as “Limnonectes macrodon”, only
0.96 % were correctly labelled, while the others (ex-
ceptone)were in fact . cancrivora. According to Ohler
& Nicolas (2017) this may indicate a significant decline
of L. macrodon in the wild, at least from the centres of
commercial collection.

Unfortunately, F. cancrivora, the species caught in lar-
gest numbers for the frogs’' legs trade, has not been
reassessed in the IUCN Red List since 2004 (see Table
3). At that time the species was considered as Least
Concern, with increasing populations (Zhigang et al.
2004). While we are not aware of more recent popu-
lation studies, there are strong indications for subs-
tantial regional population declines.

As reported from India and Bangladesh in the 1980s,
history appears to be repeating itself in Indonesia:
The absence of natural predators has led to plagues
of key rice agriculture pests - and since 2002, when
eased regulations came into effect, Prihandiani et al.
(2021) documented “a tsunami of pesticide uses for
rice production” in Java.
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Table 3: Major frog species from Indonesia, exploited for human consumption in Europe
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Fejervarya cancrivora

Asian brackish frog, crab-eating frog

IUCN Red List: Least Concern (2004, outdated)
Population Trend: Increasing (as of 2004)

Range States: Thailand, peninsular Malaysia, Indonesia (Kalimantan,
Sumatra, Java, Bali) (Yodthong et al. 2019); according to recent stu-
dies also in coastal China and northern Vietnam (Zheng et al. 2021).

Threats: Exploitation for food, habitat loss

Remarks: Indonesia’s export quota sharply increased in 2016 to
more than 83 Mio animals for consumption and since then strong
fluctuations. Assumed over-exploitation.

Fejervarya limnocharis

Asian grass frog, rice field frog

IUCN Red List: Least Concern (2004, outdated)
Population Trend: Increasing (as of 2004)

Range States: Brunei Darussalam?; Cambodia; China; Hong Kong?;
India; Indonesia; Lao PDR; Macao; Malaysia; Myanmar; Singapore?;
Taiwan; Thailand; Vietnam (Frost 2021; Chandramouli et al. 2020)

Threats: Exploitation for food, habitat loss

Remarks: Cryptic-species complex. Since 2015, no export quota by
Indonesia for consumption (Ditjen KSDAE 2015-2020).

Limnonectes blythii

Blyth's wart frog

IUCN Red List: Near Threatend (2004, outdated)
Population Trend: Decreasing (as of 2004)

Range States: Indonesia; Lao PDR?; Malaysia; Myanmar; Singapore;
Thailand; Vietnam?

Threats: Exploitation for food, habitat loss

Remarks: In the 1980s one of the most dominant frogs in Indonesia’s
exports but seems to have vanished from international frogs’legs mar-
ket since then; in West Sumatra hardly found outside protected areas.

Limnonectes macrodon

Malaya wart frog, giant Javan frog

IUCN Red List: Least Concern (2017)

Population Trend: Decreasing

Range States: Indonesia (Java, Sumatra)

Threats: Habitat loss, water pollution, exploitation for food

Remarks: Species seems to have vanished from international frogs’
legs market, according to French DNA study (Ohler & Nicolas 2017).
In recent years Indonesia set no export quota for consumption, only
for skins and pets in 2015 and 2016 (Ditjen KSDAE 2015-2020).



4.3. Vietnam

In Vietnam, several frog species are consumed as food,
including Limnonectes kuhlii, Hoplobatrachus rugulosus,
Quasipaa spinosa, and Q. verrucospinosa (Grano 2020).

As wild frog populations have been in serious decli-
ne due to over-exploitation since the 2000s, farming
of frogs has been increasing in Vietnam. In 2010, the
Vietnamese government recognized the potential of
the frog farming industry as a food source and pover-
ty alleviation strategy and included frog farming as
an element to expand in the aquaculture industry by
2020. Nevertheless, according to Nguyen (2017) frog
farming in Vietnam is characterised by low profitabili-
ty. Frog farming focuses on three species:

m The native H. rugulosus is commonly exported for
the international frogs' legs trade. It has become
popular in frog farms due to its short life cycle and
its easy adaptation to farming conditions, accepting
static food (Le 2012).

m H. tigerinus, listed in CITES App. Il since 1985, a non-
native species, and

m [jthobates catesbeianus (non-native species).

All three species are farmed in large numbers, with all
related ecological risks (see Chapter 5).

Nevertheless, wild frogs are still collected to supply the
market and to (re)stock the growing number of frog
farms (Borzée et al. 2021; Le 2012). Farming of Q. spino-
sa particularly, classified by the [UCN Red List as Vulne-
rable (Lau et al. 2004), remains difficult (Yu et al. 2016)
as does the farming of H. rugulosus (Borzée et al. 2021).
Unfortunately, H. rugulosus has not been reassessed by
IUCN since 2004, when it was classified as Least Con-
cern with stable populations (Diesmos et al. 2004).

Frogs are mainly exported by Vietnam to China, and as
frogs’ legs to the European Union (Belgium, followed by
Spain, the Netherlands), and the USA (Vietnam Trades
2021; Nguyen 2017). According to the USFWS LEMIS
Trade Database (2021) a large portion of Vietnam'’s ex-
ports of H. rugulosus are labelled as wild-caught (see
Chapter 2.4), while exports to the EU were proven to be
farmed (Dittrich et al. 2017). In March 2020, the Ministry
of Agriculture ordered a ban on trade in wildlife. Since
then, the sale of wild native H. rugulosus has been dis-
continued in the country and the populations may im-
prove from a break in wild harvests (Borzée et al. 2021).

Table 4: Frog species from Vietnam, exploited for human consumption (selection)

Hoplobatrachus rugulosus

East Asian frog, Chinese edible bullfrog

IUCN Red List: Least Concern (2004, outdated)
Population Trend: Stable (as of 2004)

Range States: Cambodia; China; Hong Kong; Lao PDR; Macao?; Ma-
laysia; Myanmar; Taiwan; Thailand; Vietnam; introduced to Borneo
and the Philippines (Frost 2021)

Threats: Habitat loss, water pollution, exploitation for food

Remarks: Still caught from the wild in large numbers, either directly to
be marketed or to restock farms, e.g., in Vietnam

Quasipaa spinosa

Chinese edible frog, giant spiny frog

IUCN Red List: Vulnerable (2004, outdated)

Population Trend: Decreasing (as of 2004)

Range States: China; Hong Kong; Vietnam; likely in parts of Lao PDR
and Myanmar (Frost 2021)

Threats: Habitat loss, exploitation for food

Remarks: Heavily exploited for human consumption for many deca-
des, considered a delicacy in China. Reduction of abundance in Hong
Kong by at least 59% in five years. Exports to Europe not confirmed.
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4.4. Turkey

In Turkey, there is no domestic consumption of frogs
except in some tourist restaurants. However, Turkey is
a leading supplier of frogs’ legs for the European mar-
ket (Cicek et al. 2020; Le Serrec 1988). Exports are pri-
marily to e.g., Italy, France and Switzerland (Sereflisan
& Alkaya 2016). In addition to frogs' legs, exports to
Switzerland also include hundreds of thousands of live
frogs, all caught from the wild (Bundesrat 2010).

At present, Turkey exports almost 700 tonnes of frogs
annually (~14-35 million individuals), mostly of the
Anatolian water frog complex, Pelophylax spp. (Cicek et
al. 2020, Veith et al. 2000, see Table 5).

According to the IUCN Red List this trade is a significant
threat to local populations of Pelophylax ridibundus,
P. caralitanus, and P. bedriagae in Turkey (Kuzmin et al.
2009; Oz et al. 2009; Papenfuss et al. 2009).

More than 1/3 of total captures are originating from
Seyhan and Ceyhan Deltas in Adana Province, repre-
senting c. 17 million frogs per year just from that re-
gion (Cicek et al. 2020). Other Turkish provinces with
intense frog collection are Edirne, Hatay, and Toplam
(Sereflisan & Alkaya 2016).

Exploitation of frogs over four decades has decima-
ted wild frog populations in Turkey: During a 3-year
field study Cicek et al. (2020) recorded an annual

Table 5: Frog species from Turkey, exploited for human consumption in Europe (selection)

Turkey

MFTTTAFC T Pelophylax bedriagae
‘o /s '  Levantwaterfrog
5 :

IUCN Red List: Least Concern (2008, outdated)
Population Trend: Decreasing (as of 2008)
Range States: Cyprus; Egypt; Greece; Israel; Jordan; Lebanon; Syria;

Threats: Habitat loss, excessive drought, exploitation for food

Remarks: Population in Turkey significantly threatened by exten-
sive captures for western Europe. High extinction risk until 2032.

Pelophylax caralitanus
Anatolian frog, Beysehir frog

IUCN Red List: Near Threatend (2008, outdated)

Population Trend: Decreasing

Range States: Turkey
Threats: Habitat loss, exploitation for food, hybridization

Remarks: Largest edible frog in Turkey; now considered endange-
red due to overcollection for European frogs' legs market (Erismis
2018). High extinction risk until 2032.

Pelophylax ridibundus

Marsh frog

IUCN Red List: Least Concern (2008, outdated)
Population Trend: Increasing

Global Range: Western Europe across the Arabian Peninsula via
Central Asia, and east to Russia, China

Threats: Decline of breeding habitats, droughts (likely inclined by
global warming), regional exploitation for food

Remarks: Invasiveness proven in western and central Europe. Intense
commercial harvest, likely results in demographic changes, “commer-
cial collectors prefer collecting larger sized individuals” (Erismis 2011).



population reduction of c. 20 % and warned that on-
going overexploitation will fuel future rapid decline,
with extinction highly likely by 2032. Although frog
farming was initiated in recent years, wild-caught
frogs still constitute the vast majority of exports. Coll-
ectors require a licence issued from the provincial Ag-
riculture authority.

The Turkish frog exporting companies are labelling
all frogs as “Pelophylax esculentus”, a hybrid form that
has to date not been recorded in Turkey (Cicek et al.
2020; Gerson 2012). This practice ignores taxonomic
uncertainties and thus hinders the establishment of
species-specific management measures. Furthermo-
re, exported frogs are not only caught in the regions
of frog processing companies, but are also caught in
other parts of Turkey and even in neighbouring Syria.
Cicek et al. (2020) notes that the impact of overhar-
vesting may therefore not be immediately reflected
in export figures. In recent years, however, ongoing
over-exploitation is indicated by the decreasing body
size of targeted frogs, resulting in lower export prices.
Sereflisan & Alkaya (2016) therefore consider a hun-
ting ban for frogs as necessary.

4.5. Albania

While frog exports from Montenegro declined after ye-
ars of excessive exploitation for exports (UNEP-WCMC
2007), Albania remains the fourth biggest supplier for
the EU market (see Chapter 3.2).

Albania has, so far, no specific management plan for
the conservation of the threatened Pelophylax shqi-
pericus (Eco Albania 2019). The species is classified by
the IUCN Red List as Vulnerable, with declining wild
populations. In the northern parts of its range, it is
significantly threatened by over-collection for human
consumption, for national and international markets
(IUCN SSC Amphibian Specialist Group 2020c; Eco Al-
bania 2019). Itis also collected for the international pet
trade, which further contributes to the decline of po-
pulations (Frank et al. 2018).

At least in northern parts of its native range P. kurtmu-
elleri (see Table 6) is significantly threatened by over-
collection for commercial purposes (Uzzell et al. 2009).

In the past, Albanian populations of P. epeiroticus were
targeted for national and international trade for con-
sumption; however, at present there is no evidence
that excessive collection of this species remains ongo-
ing (IUCN SSC Amphibian Specialist Group 2020d).

Table 6: Frog species from Albania, exploited for human consumption in Europe (selection)

Pelophylax kurtmuelleri

Balkan water frog

IUCN Red List: Least Concern (2008, outdated)

Population Trend: Stable (as of 2008)

Range States: Albania, Greece

Threats: Habitat loss, water pollution, exploitation for food, IAS

Remarks: Exploitation for human consumption for both national
and international trade. Wild populations are also threatened by
non-native water frogs, introduced for commerce.

Pelophylax shqipericus

Albanian water frog

IUCN Red List: Vulnerable (2019)

Population Trend: Decreasing

Range States: Albania, Montenegro

Threats: Habitat loss, water pollution, exploitation for food, IAS

Remarks: Exploitation for human consumption for both national
and international trade. Wild populations are also threatened by
non-native water frogs, introduced for commerce.
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Globally, farming of bullfrogs emerged as an alternati-
ve to overharvesting native amphibian species (Ribei-
ro et al. 2019). According to the FAO (2020) global frog
farming has steadily increased, from 79,600 tonnes in
2010 to 107,300 tonnes in 2018. After initial technical
challenges commercial farming operations (especially
for L. catesbeianus) developed in Taiwan since the 1950s
and in Brazil since the mid-1970s. According to their re-
ports to the FAO, both countries are the largest produ-
cers of bull frogs; however, farms commercially bree-
ding L. catesbeianus also exist in many other countries,
e.g., Mexico, Guatemala, El Salvador, Panama, Ecuador,
Argentina, Thailand, Indonesia, the Lao People’s Demo-
cratic Republic, Vietnam, and Malaysia (FAO 2020).

In Vietnam, hundreds of frog farms have been establis-
hed, with 33 in just one single commune (Nguyen 2017),
and a large portion of exported frogs’ legs are produ-
ced by these farms. A further increase of frog farms
has been recommended in several countries, including
Turkey, India, Vietnam, and Cambodia (Ribeiro et al.
2021; Cicek et al. 2020; Nary 2020; Nguyen 2017; D'Silva
2015). Recently, frog farming has started in France, with
presently five farms known, producing about 10 t per
year (AFP 2020) - an amount that is still far below the
actual national demand for consumption.

In practice, many attempts to establish frog farms
failed for different reasons. A major challenge is to
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switch the diet of frogs from live and moving prey to
non-live food (Helfrich et al. 2009; Miles et al. 2004) and
provisioning of frogs with live prey is expensive and
too time consuming to make it profitable (Dittrich et al.
2017). In addition, cannibalism among tadpoles causes
high mortality (Nguyen 2017; Pandian & Marian 1986).

Where successfully established, frog farms have been
proven to place serious risks on ecosystems (see
below). To prevent negative ecological effects from
frog farms to the environment - in terms of native frog
populations, biodiversity, and water pollution - strict
requirements are needed, e.g.:

= Ban non-native and hybrid farmed species (which
are potentially invasive) to prevent genetic pollution

= Water systems should be closed and other methods to
avoid pathogen transmission need to be implemented,

m |ocations (e.g., regarding water supply, light, space)
should be geographically restricted,

m Treatment of diseases should be strictly regulated,

= A ban of restocking from the wild should be imple-
mented.

However, in practice, regulations are often lax, if ex-
tant at all, and monitoring and enforcement is often
poor (Nguyen & Tran 2021; Chan et al. 2014).



5.1. Invasive species

The most intensely farmed frog species worldwide
is Lithobates catesbeianus, considered as one of the
world’s worst invasive species (ISSG 2009). Escapees
of L. catesbeianus from farms have led to the estab-
lishment of invasive bullfrog populations in the wild,
which is suspected to cause substantial ecological da-
mage, including negative impact on native wild amphi-
bians (Ribeiro et al. 2019; Louette et al. 2013).

Accordingly, authorities in Vietnam advise farmers
to avoid L. catesbeianus and cultivate native species
instead (Nguyen 2017).

Non-native species of the European water frog com-
plex (Pelophylax spp.) have been repeatedly introdu-
ced to several European countries, in which they do
not naturally occur, including Belgium, France, Italy,
Germany, and Spain, due to uncontrolled commercial
trade (Domeneghetti et al. 2013; Holsbeek et al. 2008).

5.2. Pathogens

More than 200 commercial frog farms in Argenti-
na produce American bullfrogs to meet the demand
especially from markets in large cities (Altherr et al.
2011; Coppo et al. 2005). However, concerns have been
raised about these farms as potential sources for viru-
lent zoospores of the frog-killing fungus being released
into the natural environment (Ribeiro et al. 2019).

Farm-raised frogs are an important reservoir of a vari-
ety of bacteria, including Klebsiella, Streptococcus, and
Salmonella (FAO 2022; Ribas & Poonlaphdecha 2016).
Antibiotics, other pharmaceuticals, and chemicals
(such as Chlorine or Ammonia) are often used, even
as prophylactic measures (D’'Silva 2015). In addition,
L. catesbeianus is highly tolerant to the fungal disease
chytridiomycosis, caused by the frog-killing fungus
Batrachochytrium dendrobatidis (Bd), and serves as
pathogen reservoirs and vectors (Eskew et al. 2015;
Schloegel et al. 2012). The farming of Bd-infected bull-
frogs can create ideal conditions for outbreaks of chy-
tridiomycosis and declines of native fauna - in terms
of high frog densities in the farms, escaped frogs, and
the release of water from the farming operations into
the natural environment (Ribeiro et al. 2015).

5.3. Use of hybrids in frog farms

According to surveys among farmers, H. rugulosus is
the favoured species for Viethamese farms. Howe-
ver, they have been hybridised with other frog spe-
cies and genetically pure H. rugulosus are now hard-
ly available for farmers. This has resulted in lower
breeding yields than had existed previously (Nguyen
2017). In Bangladesh, hybrids between H.tigerinus
and H. litoralis were recently tested for their suitabi-
lity in farming (Lutz 2020).

Highly invasive: North-American bullfrog (Lithobates catesbeianus)
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6. Control & Enforcement

6.1. Look-alike problems

Several studies and reports document the enormous
difficulties distinguishing frogs’ legs in trade and a sub-
stantial level of mislabelling:

= All frogs’ legs imported into Canada from Indonesia
were indiscriminately labelled as “Limnonectes mac-
rodon” (Gerson 2012), although collection in and ex-
port by Indonesia target several large-sized species
native to the country.

= DNA analysis by Veith et al. (2000) showed that fro-
zen frogs' legs imported into Belgium, labelled as
four different species, are in fact only ascertained F.
cancrivora specimens - even the samples labelled as
farmed L. catesbeianus.

= Via DNA barcoding Ohler & Nicolas (2017) found
that 99.04 % of frogs' legs in French supermarkets
were incorrectly labelled.

Cuisses de Grenouilles congelées
Diepgevroren Kikkerbillen

o

'.,.._

Frogs’legs in French supermarket, labelled as “Fejervarya”
from Indonesia
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= High levels of mislabelling were also proven by Dit-
trich et al. (2017), who examined more than 71 % of
frogs’ legs in a German supermarket, labelled as
“Limnonectes macrodon”, were actually F. cancrivora
specimens.

Some experts assume that this high degree of misla-
belling is not intentional but, instead, caused by the
inability of the frog processors and exporters to discri-
minate between the species in trade (Ohler & Nicolas
2017; MNHN 2012; Veith et al. 2000). While live frogs
can be eventually distinguished by external morpholo-
gical traits e.g., skin folds, diameter of tympanum, toe
webbing, colour pattern, and body proportions (e.g.,
Kurniawan et al. 2011), these identifiers are removed in
skinned, processed, and frozen frogs' legs.

Thanks to new methods of DNA barcoding new tools
are available to identify which species are used in the
frogs’ legs trade (Ohler & Nicolas 2017) and distingu-
ish between wild-caught and intensively farmed frogs
(Dittrich et al. 2017). Amino acid levels are also higher
in cultivated marsh frogs, as compared to wild indivi-
duals (Alkaya et al. 2018).

6.2. Taxonomic uncertainties

Several taxa involved in the European frogs' legs
trade, are cryptic and their taxonomic status remains
uncertain, e.g., for sympatrically occurring species of
the F. cancrivora species group (Yodthong et al. 2019;
Kurniawan et al. 2011), H. rugulosus (Yu et al. 2015) or
taxa included in the genus Pelophylax (Dufresnes et
al. 2018). Genetic analysis indicated high divergence
within H. rugulosus, especially between wild and far-
med tiger frogs (Yu et al. 2015), meaning that multiple
species may exist.

These uncertainties, combined with a high level of
phenotypic similarity, make correct identification in
the trade an insurmountable obstacle for law enforce-
ment authorities (see Chapter 4.2.).



7. Conclusions & Recommendations

7.1. Conclusions
7.1.1. Lack of Sustainability

Up-to-date population data from the wild as well as
the identification of species and related products in
trade are both preconditions to ensure sustainability
in wildlife trade. Several characteristics of the frogs'
legs trade, however, inhibit sustainability:

m For most of the relevant species in trade recent
population data are lacking, IUCN Red List assess-
ments are outdated, and the impact of massive off-
takes over decades is poorly understood, resulting
in manifold uncertainties despite ongoing interna-
tional trade activities.

= Trade affects species of unclear taxonomy and of
cryptic species complexes (Yodthong et al. 2019;
Dufresnes et al. 2018).

m Trade in skinned, processed, and frozen frogs, com-
bined with a high portion packaged with false la-
bels, makes visual identification and enforcement
impossible (Veith et al. 2000).

= Trade data are often non-specific and incomplete:
For instance, EUROSTAT only records the commodi-
ty “frogs’ legs”, ignoring the specific species in trade
and omitting import data for live frogs (DESTATIS
2022).

= The lack of, or weakness in, harvest regulations for
wild-caught frogs in several supplier countries is
alarming, as is also the obviously arbitrary setting
of export quotas in Indonesia.

For more than a decade scientists and conservatio-
nists advocated for the rigorous implementation of
clear policies regulating the domestic and internati-
onal trade in amphibians to stop the “extinction do-
mino” effect (Cicek et al. 2020; Gratwicke et al. 2010;
Warkentin et al. 2009).

With new technologies (and their refinement) now
available to help identify species in the frogs' legs
trade - even for skinned, processed, and frozen pro-
ducts - and to distinguish between wild-caught and
farmed animals CITES listings of the most relevant
genera in trade will be enforceable and are urgently
recommended.

7.1.2. National measures by range states so far

Temporary harvest bans, e.g., during mating season,
failed to be successful in India and Bangladesh (Gra-
no 2020). In Turkey, size limits are already in place,
but enforcement is weak (Cicek et al. 2020). If seasonal
bans are considered by range states they need to be
adapted to regional conditions, reflecting the biologi-
cal behaviour of the targeted species - and must be
firmly enforced.

As a minimum catch and export quotas need to be
established, based on precautionary population data
and taking into account abundance, demography, and
life-history characteristics of targeted species.

While frog farming has become an important liveli-
hood in some countries, e.g., in Vietnam and Thailand
(Thuy et al. 2021; Rongchapho et al. 2021), strict regu-
lations and enforcement are needed to prevent nega-
tive ecological impacts.

Warkentin et al. (2009) urged range states and im-
porting countries to jointly establish a mandatory cer-
tification process for the harvest of wild frogs. Howe-
ver, no such process has yet been achieved.

7.1.3. International trade restrictions

To date, very few frog species of those heavily exploi-
ted for human consumption have been protected by a
listing in the Appendices of CITES:

= Inreply to the dramatic decrease of exploited frogs
in Bangladesh and India, Euphlyctis hexadactylus
and Hoplobatrachus tigerinus were listed in CITES
Appendix Il in 1985.

= Chile included its endemic Calyptocephalella gayi in
CITES Appendix Il in 2011.

= |n 2016, Bolivia and Peru successfully proposed the
CITES Appendix | listing of the Titicaca water frog
(Telmatobius culeus).

For all other frog species exploited for the frogs’ legs
trade this trade remains unregulated today, despite
proven direct negative impacts on target species and
indirect risks to ecosystems.

After the CITES App. Il listing of H. tigerinus exports of
wild-caught animals from Bangladesh stopped within
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few years, while Vietnam started export of farmed in-
dividuals (Carpenter et al. 2014).

7.2. Recommendations
7.2.1. For export and import countries

In 2010, Gratwicke et al. stated that more CITES lis-
tings could help reduce the impact of this trade. As in-
dicated by the IUCN Red List assessments for several
trade-relevant frog species, there is a need for an im-
proved monitoring and regulation of current trade ac-
tivities, e.g., for Pelophylax shqipericus and Limnonec
tes macrodon (IUCN SSC Amphibian Specialist Group
2020c, 2018a).

While some species in the international frogs' legs
trade are not (yet) considered as threatened - at this
point it should be noted that many IUCN Red List as-
sessments need an update - other species, often re-
flecting same taxon and occurring sympatrically with
closely related species, reveal declining populations,
are much rarer or are considered Vulnerable. Due to
inevitably enormous challenges to correctly identify
species of skinned, processed, and frozen frogs’ legs
along trade chains, resulting in unverifiable mislabel-
ling, stricter CITES regulations for international frogs’
legs are needed; the CITES Parties should consider
the look-alike-problem and look-alike requirements
should be passed at least on the genus level - as a
preliminary approach for Fejervarya spp., Limnonectes
spp., Pelophylax spp., and Hoplobatrachus spp.

7.2.2. Exporting countries are required to...

m Conduct field surveys to estimate size and trends of
wild frog populations and potential impact of coll-
ection for both national consumption and interna-
tional trade;

m Establish conservative catch and export quotas,
based on profound and precautionary data for the
targeted wild population and considering other th-
reats, to ensure sustainable offtake levels;
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m Develop CITES listing proposals for frog taxa (and
hereby considering cryptic species complexes)
which are threatened by over-exploitation for hu-
man consumption;

= Define strict regulations for farming operations to
ensure closed systems, to prevent re-stocking from
the wild and release into the environment, as well
as to avoid farming of non-native species;

m Establish humane standards to govern capture,
handling, and slaughtering of the frogs;

= Provide full transparency with regard to major play-
ers, e.g., register all export companies and their
suppliers;

m Exporters should be obliged to fully cooperate with
relevant personnel regarding DNA analysis of pro-
cessed frogs' legs to verify species, origin and source.

7.2.3. Importing countries are required to...

= Develop, in cooperation with range states, CITES lis-
ting proposals for frog taxa (and hereby considering
cryptic complexes) threatened by over-exploitation
for human consumption;

m Assist range states in conducting surveys of wild
frog populations;

® Launch awareness campaigns in order to reduce
demand for frogs' legs;

m Create a biobank with references samples from spe-
cies/populations of major harvest regions to cross-
check genetic identities of shipments imported;

m Conduct random DNA analysis of frogs’ legs ship-
ments to determine if shipment labelling is correct;

= Only permit import of skinned, processed, and fro-
zen frogs' legs to avoid the introduction and sprea-
ding of diseases and invasive species; and

m Ensure random DNA tests to verify species under a
defined test system.
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