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Resumo

O trafico de animais silvestres ¢ um dos principais vetores de perda de biodiversidade em escala
global. Na Amazonia brasileira, a caca e o comércio ilegais de tartarugas de agua doce para
consumo humano sdo provavelmente o principal problema de trafico de animais, envolvendo
enormes volumes de animais traficados e redes organizadas de comércio ilegal. Esse cendrio
persiste apesar de décadas de esfor¢os de conservacao e da presenca de um setor formal de criacao
em cativeiro voltado a abastecer o mercado com produtos legalizados. Mesmo com criadouros
licenciados, permanecem preocupagdes quanto a lavagem de vida silvestre, na qual animais
capturados na natureza sdo comercializados como se fossem oriundos de cativeiro. A técnica
isotopica, particularmente baseada em 6"°C e §'°N, destaca-se como ferramenta forense para a
detecgdo da lavagem de vida silvestre. Isso porque os tecidos animais incorporam a composi¢ao
isotopica da dieta, e as ragdes de cativeiro frequentemente diferem isotopicamente das dietas
naturais, permitindo discriminar origens de vida livre versus cativeiro. De modo complementar,
razdes isotopicas de estroncio (¥'Sr/*°Sr) podem registrar assinaturas associadas a hidrogeoquimica
regional, embasando inferéncias de procedéncia geografica de animais traficados. Esta tese
estabelece um arcabouco cientifico forense para subsidiar investiga¢des de trafico de queldnios
amazonicos, com especial foco na tartaruga-da-amazonia (Podocnemis expansa). O estudo integra
uma analise de criminologia ambiental e de regulacdo dos mecanismos de lavagem, com €nfase na
legislagdo brasileira, além de métodos laboratoriais para discriminar origem de vida livre versus
cativeiro e para inferir a procedéncia geografica de animais apreendidos. O Capitulo 1 sintetiza a
literatura sobre lavagem de vida silvestre e lavagem de dinheiro associadas ao trafico de vida
silvestre, esclarecendo conceitos-chave sobre o tema. Também avalia o contexto normativo e de
aplicacdo da lei no Brasil, propondo aprimoramentos para fortalecer respostas antilavagem e
antitrafico. O Capitulo 2 quantifica a dindmica de incorporagdo isotdpica em P. expansa,
determinando fatores de discriminacgdo trofica (TDFs; A*C e AN) e pardmetros de turnover
isotopico (6"°C) em quatro tecidos (sangue total, queratina do escudo, unha e pele), por meio de
um experimento controlado de troca de dieta. Meias-vidas isotopicas e TDFs diferiram entre
tecidos, fornecendo parametros calibrados que refinam inferéncias temporais sobre mudangas
alimentares, uteis tanto em estudos de ecologia trofica quanto em interpretacdes forenses. O
Capitulo 3 contém um estudo forense aplicado conduzido na Amazonia brasileira, que utilizou
0C, 6N e ¥Sr/*Sr. O §°C distinguiu tartarugas de vida livre das mantidas em cativeiro,
mostrando-se util para a detec¢iio de lavagem de vida silvestre. O §'°N, por sua vez, apresentou
potencial para ajudar a diferenciar assinaturas isotopicas especificas de cada criadouro. Tartarugas
de vida livre refletiram as assinaturas de ¥’Sr/**Sr dos corpos d’4gua que habitavam, o que fornece
base para inferéncias sobre origem geografica de espécimes apreendidos. Em conjunto, os
resultados desta tese demonstram que o enfrentamento do trafico de tartarugas amazonicas requer
instrumentos institucionais — incluindo um adequado ordenamento juridico e estratégias
antilavagem de dinheiro adaptadas ao crime de trafico de fauna — e evidéncias cientificas robustas.
Ao aplicar a rastreabilidade isotopica a realidade do trafico de quelonios amazdnicos no Brasil, a
abordagem aqui proposta pode fortalecer inspe¢des na cadeia de comércio formal e o rastreamento
de apreensoes, além de aprimorar a base probatoria para decisdes investigativas e judiciais. Pode
também orientar agdes de manejo, como a reintroducao apropriada de animais confiscados com
base em regides de origem inferidas.

Palavras-chave: isotopos estaveis; isdtopos radiogénicos; incorporagdo isotdpica; trafico de animais
silvestres; lavagem de vida silvestre; Podocnemis expansa.



Abstract

Wildlife trafficking is a major driver of biodiversity loss worldwide. In the Brazilian Amazon,
poaching and illegal trade of freshwater turtles for human consumption are likely the most
important form of wildlife trafficking, involving large volumes of trafficked animals and
organized illegal commerce networks. This pressure has persisted despite decades of
conservation efforts and the existence of a formal captive-breeding sector intended to supply
legal products to consumer markets. Even with licensed breeding operations, concerns persist
over wildlife laundering, whereby illegally captured wild individuals are falsely marketed as
captive-bred. Isotopic methods — particularly using 6'*C and 6'°N — have emerged as valuable
forensic tools for detecting wildlife laundering because animal tissues reflect dietary isotope
composition, and captive feeds are often isotopically distinct from natural diets, allowing
discrimination between wild and captive origins. In addition, strontium isotope ratios (*’Sr/**Sr)
can record signatures associated with regional hydrogeochemistry, providing a basis for
inferences about the geographic provenance of trafficked animals. This thesis establishes a
forensic scientific framework to support investigations into the trafficking of Amazonian
chelonians, with a particular focus on the giant South American river turtle (Podocnemis
expansa). The study integrates an analysis of environmental criminology and the regulation of
laundering mechanisms, with emphasis on Brazilian legislation, together with laboratory
methods to discriminate wild versus captive origin and to infer the geographic provenance of
seized animals. Chapter 1 synthesizes the literature on wildlife laundering and money laundering
associated with illegal wildlife trade, clarifying key concepts on the subject. It also examines the
Brazilian regulatory and law-enforcement context and proposes improvements to strengthen
anti-laundering and anti-trafficking responses. Chapter 2 quantifies isotopic incorporation
dynamics in P. expansa by determining trophic discrimination factors (TDFs; A"*C and A'°N)
and isotopic turnover parameters (6'°C) in four tissues (whole blood, scute keratin, claw, and
skin), through a controlled diet-switch experiment. Isotopic half-lives and TDFs differed among
tissues, providing calibrated parameters that refine temporal inferences about dietary shifts, with
applications in both trophic ecology and forensic interpretation. Chapter 3 presents an applied
forensic study conducted in the Brazilian Amazon using §"°C, 6"°N and ¥'Sr/*®Sr. §"*C
distinguished wild turtles from those maintained in captivity, demonstrating its usefulness for
detecting wildlife laundering. In turn, 5'°N showed potential to help differentiate farm-specific
isotopic signatures. Wild turtles reflected the ¥’Sr/*®Sr signatures of the water bodies they
inhabited, thereby providing a basis for inferences about the geographic origin of seized
specimens. Taken together, the results of this thesis demonstrate that tackling Amazonian turtle
trafficking requires both institutional instruments — including an adequate legal framework and
anti-money-laundering strategies tailored to wildlife crime — and robust scientific evidence. By
applying isotopic traceability to Amazonian chelonian trafficking in Brazil, the framework
proposed here can strengthen inspections in the formal trade sector, support the tracing of seized
animals, and improve the evidentiary basis for investigative and judicial decision-making. It can
also inform management actions, such as the appropriate reintroduction of confiscated animals
based on inferred regions of origin.

Keywords: stable isotopes; radiogenic isotopes; isotopic turnover; illegal wildlife trade; wildlife
laundering; Podocnemis expansa.
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INTRODUCAO

HISTORICO DA EXPLORACAO E CONSERVACAO DOS QUELONIOS
AMAZONICOS NO BRASIL E O PAPEL DA CIENCIA ISOTOPICA
COMO FERRAMENTA FORENSE NO COMBATE
AO TRAFICO DE ANIMALIS SILVESTRES

“Nos primeiros tempos, tantas eram as tartarugas na agua quanto mosquitos no
ar”. Com essa frase, o naturalista inglés Henry Bates resumiu, ainda no final do séc. XIX, a
marcante abundancia dos queldnios de dgua doce na Amazodnia (Bates, 1873). Com a
ocorréncia de 17 espécies de queldnios continentais (terrestres e de agua doce), a Amazdnia

¢ uma das regides de maior riqueza desses animais em todo o mundo (Rhodin et al., 2017).

Dentre os quelonios amazdnicos, Podocnemis expansa (tartaruga-da-amazonia)
destaca-se por constituir importante fonte de proteina animal para as comunidades
tradicionais, sendo elemento marcante da cultura alimentar local (Chaves, Monroe &
Sieving, 2019). Gilmore (1986) detalha a relevancia da interacdo entre humanos e essa

espécie no contexto socioambiental amazonico:

“E de se presumir que nenhuma outra atividade etnozoolégica nas bacias do Amazonas
e Orinoco seja mais importante que a colheita da tartaruga fluvial de desova coletiva
(Podocnemis expansa), conhecida como "gado do Amazonas" (...). A ampla area de
distribui¢do, as incriveis quantidades reunidas para a desova em determinadas praias de
areia, ¢ a consequente disponibilidade de ovos, filhotes e fémeas adultas tornaram esta
espécie, literalmente, um esteio da vida e um organismo-chave nos aspectos fluviais da
biota da floresta tropical. Nao apenas o homem dependia desta tartaruga como alimento,
mas também outros predadores, como 0s numerosos passaros aquaticos € rapaces,
peixes predadores, mamiferos carnivoros e jacarés. Nenhum outro animal dos tropicos
da América do Sul produziu esta espécie.”

O consumo de quelonios de agua doce sempre fez parte do costume alimentar
indigena na Amazonia. Contudo, foi no periodo colonial que a caga comegou a se intensificar
até¢ alcancar niveis ameacadores a conservagdo das espécies. Os colonizadores europeus
estabeleceram-se definitivamente na Amazonia no inicio do século XVII, e desde entdo as
tartarugas desempenharam um papel fundamental na dieta e nas necessidades domésticas
dos colonos que exploraram a regido. A profusdo de tartarugas encontradas nas praias,
notadamente a tartaruga-da-amazonia (Podocnemis expansa), fez com que essa espécie se

tornasse o principal alvo dos colonizadores. Ao longo de todo o periodo colonial, que se
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estendeu até o inicio do século XIX, a tartaruga-da-amazdnia foi uma fonte essencial de

carne e O0leo para os portugueses (Santos & Fiori, 2020).

Como consequéncia, as populagdes de Podocnemis expansa sofreram dréstico
declinio. Além do consumo da carne, a superexploragdo da espécie foi motivada pela
utilizagdo macica dos ovos para alimentagdo humana e animal, para fabricacdo de manteiga
para fins culindrios e para uso como combustivel de iluminagdo publica. Relatos estimam
que até 48 milhdes de ovos foram coletados anualmente para tais finalidades, nessa época
(Salera Jr., Balestra & Luz, 2016). Em tempos mais recentes, além da caca, os quelonios de
agua doce amazonicos sofrem impactos antropogénicos das mais variadas naturezas, tais
como desmatamento e alteracdo no uso da terra, urbanizacao, poluicao hidrica e construgdo

de barragens (de Paula Silva et al., 2025).

Virias espécies do género Podocnemis que ocorrem no Brasil (P. unifilis,
P. sextuberculata e P. erythrocephala) sdo listadas como vulneraveis na lista vermelha da
IUCN!, assim como Peltocephalus dumerilianus, outro queldnio de dgua doce relevante no
contexto da caga e consumo de carne na Amazonia brasileira. Adicionalmente, a espécie
Podocnemis lewyana, que ocorre em territorio colombiano, ¢ categorizada como
criticamente ameacada. Todo o género Podocnemis e a espécie Peltocephalus dumerilianus

constam no Apéndice IT da CITES?.

A ameaga aos queldnios continentais (terrestres e de 4gua doce) estende-se para
muito além da Amazonia: das 356 espécies catalogadas no mundo, mais de 60% encontram-
se ameagadas ou ja foram extintas (Lovich et al., 2018). Trata-se, portanto, de um grupo
dentre os mais ameacados do planeta. As causas desse quadro relacionam-se a destruigdo de
habitats, a superexploracdo pela caga e as mudangas climaticas (uma vez que varias espécies
tém determinagdo sexual dependente da temperatura de incubagao). Possuindo geralmente
alta densidade populacional e alcangando os valores mais elevados de biomassa/area dentre
todas as espécies animais, os queldonios continentais desempenham funcdes ecoldgicas

importantes como bioturbadores de solo, consumidores primarios, dispersores de sementes

! TUCN - International Union for Conservation of Nature. Organizagdo internacional dedicada a conservagao dos recursos
naturais, reunindo mais de 200 agéncias governamentais ¢ 800 ONGs, oriundas de 140 paises, e com quase 11.000
especialistas e pesquisadores associados. Mesmo sem forca de lei, sua lista de espécies ameagadas ¢ utilizada como
parametro técnico de alta confiabilidade em todo o mundo, sendo sua metodologia tida como referéncia para muitas das
listas oficiais, incluindo a brasileira.

2 CITES - Convention on International Trade in Endangered Species of Wild Fauna and Flora. Trata-se de um acordo
internacional que regulamenta a exportagdo, importacdo e reexportagdo de animais e plantas, suas partes e derivados. Foi
aprovado no Brasil pelo Decreto Legislativo n® 54, de 24 de junho de 1975 e promulgado pelo Decreto n°® 76.623, de 17 de
novembro de 1975. Sua implementagdo em territério nacional se deu pelo Decreto n® 3.607, de 21 de setembro de 2000.
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e ciclagem de nutrientes. Por tais razdes, a deple¢do das populagdes de quelonios em escala
global tem o potencial de acarretar relevantes prejuizos a biodiversidade, ecossistemas e

servigos ecossistémicos a eles associados (Lovich et al., 2018).

As primeiras acdes de protecdo dos queldnios amazdnicos pelo governo
brasileiro iniciaram-se na década de 1960. Em 1979, foi criado o primeiro projeto especifico
para esse fim no ambito do 6rgdo ambiental federal (entdo IBDF?): Projeto de Protegdo e
Manejo dos Queldnios da Amazodnia, também conhecido como “Projeto Queldnios da
Amazonia” (PQA). Em 1990, o Ibama* instituiu uma unidade especializada denominada
Centro Nacional de Queldnios da Amazodnia (Cenaqua), posteriormente renomeada, em
2001, para Centro de Conservagdo e Manejo de Répteis e Anfibios (RAN)>. A legislagdo
brasileira passou a autorizar a criacdo comercial de Podocnemis expansa (tartaruga-da-
amazonia) e Podocnemis unifilis (tracaja) em 1992, com a publicacdo da Portaria Ibama n.
142/92. Quatro anos mais tarde, a Portaria Ibama n. 070/96 foi publicada para normatizar a
comercializacdo de produtos e subprodutos das espécies provenientes dos criadouros
comerciais regulamentados (Salera Jr. et al., 2016). Esses autores enfatizam que ambas as
normas infralegais tinham como premissa o papel dos criadores comerciais em reduzir a
pressdo pela exploracdo ilegal dos animais de vida livre. Por fim, no plano federal, a criacao
comercial de queldnios de 4gua doce permanece atualmente disciplinada pela Instrugdo
Normativa Ibama n. 07/2015, especialmente por seu Anexo III. Apo6s a descentralizagdo da
gestdo da fauna silvestre promovida pela Lei Complementar n. 140/2011, a atividade
também passou a estar sujeita as normas estaduais aplicdveis, especialmente aquelas
relativas a aquicultura, ao licenciamento ambiental e ao manejo de fauna silvestre em
cativeiro. Entre os estados amazdnicos, hd normas que enquadram, expressa ou
potencialmente, os queldnios aquaticos nos regimes de aquicultura, licenciamento ambiental

ou cria¢do comercial, como ocorre no Amazonas, Pard, Tocantins, Ronddnia e Roraima®.

Mesmo com o intuito de a criagdo legalizada reduzir os impactos sobre as
populagdes selvagens, estudos alertam para o fato de que os criadouros ndo substituiram
significativamente o comércio clandestino; ndo aliviando, portanto, a pressdo sobre os

estoques naturais das espécies (Brazil et al., 2025; Rebélo & Pezzuti, 2000). A literatura

3 Instituto Brasileiro de Desenvolvimento Florestal.

4 Instituto Brasileiro de Meio Ambiente e dos Recursos Naturais Renovaveis

5 Atualmente denominado Centro Nacional de Pesquisa e Conservagdo de Répteis e Anfibios e vinculado ao
Instituto Chico Mendes de Conservagao da Biodiversidade (ICMBio).

¢ Exemplos incluem a Lei AM n. 5.338/2020; Lei PA n. 6.713/2005; Resolugio COEMA/PA n. 198/2026;
Lei TO n. 2.034/2009; Resolu¢do COEMA/TO n. 88/2018; Lei RO n. 3.437/2014; e Lei RR n. 2.073/2024.
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registra a persisténcia do comércio ilegal de tartarugas de dgua doce, inclusive com a atuagdo
de redes organizadas de contrabandistas (Pantoja-Lima et al., 2014; Kemenes & Pezzuti,
2007). A caga nao regulamentada em grande escala ¢ apontada por Antunes ef al. (2016)
como fator de potencial colapso das populagdes de espécies aquaticas da Amazonia —
incluindo Podocnemis expansa —, acarretando a possibilidade do fendmeno por eles

denominado de “rios vazios” (em alusdo comparativa ao termo “florestas vazias”).

Podocnemis expansa também se destaca nos indices de apreensdes realizadas
pelos o6rgaos de fiscalizagcdo ambiental. Na maior compilag@o sobre esse tema ja feita no pais
a partir de dados oficiais, Destro et al. (2012) listaram a espécie como a sexta mais
confiscada pelo Ibama e outros 6rgaos de fiscalizacdo ambiental entre 2005 e 2009. Além
de P. expansa, Podocnemis sextuberculata apareceu em 10° lugar e Podocnemis unifilis na
25 posicao, o que algou a familia Podocnemididae ao terceiro lugar entre as familias mais
frequentes, respondendo por 10% dos espécimes apreendidos; atras apenas de Emberizidae
(30%) e Thraupidae (13,3%). Como exemplo da dimensao numérica absoluta de tais indices,
Kemenes & Pezzuti (2007) relataram que, entre os anos de 2000 e 2001, 3.992 exemplares
do género Podocnemis e 122 redes de arrasto de quelonios foram confiscados apenas na

regido do Médio Rio Purus, no estado do Amazonas.

No que se refere a relacdo entre a criacdo de animais silvestres e a conservagao
da biodiversidade, ¢ amplamente reconhecida a relevancia da conservacdo ex sifu,
particularmente por meio da criacdo conservacionista de espécies silvestres ameagadas de
extingdo. Por outro lado, a literatura cientifica tem consolidado o entendimento de que, de
modo geral, a criagdo comercial de animais silvestres ndo reduz significativamente o trafico
e pode inclusive produzir efeitos contrarios aos desejados em termos de conservagdo
(Tensen, 2016). A promiscuidade entre a criacdo legalizada e o trafico de animais silvestres,
que pode dar origem ao fenomeno conhecido em inglés como wildlife laundering (lavagem
ou esquentamento de vida silvestre, ou de animais silvestres), ¢ fartamente relatada em varias

partes do mundo (van Uhm, 2018)’.

Em uma ampla revisdo sobre o assunto, Tensen (2016) concluiu que a criagdo
comercial atenderia aos objetivos de conservagdo somente quando a demanda de consumo
ndo for impulsionada pela existéncia do comércio legal, e quando a criagdo legalizada

conseguir oferecer animais a custos mais competitivos que os oriundos do trafico. Em uma

7 Ver a revisdo bibliografica sobre o tema contida no capitulo 1 desta tese.
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sintese dos trabalhos revisados, a autora cita cinco condi¢des que, se ndo forem respeitadas
simultaneamente, podem levar a criacdo legalizada de animais silvestres a ter impacto
negativo nas populacdes selvagens das espécies: (1) os produtos legais devem substituir
efetivamente os ilegais, € os consumidores ndo podem mostrar preferéncia por animais
capturados na natureza; (2) uma parte substancial da demanda de consumo deve ser atendida
pela criagdo comercial, e a demanda geral ndo pode aumentar devido ao mercado legalizado;
(3) os produtos legais precisam ter custo competitivo, a fim de combater os precos do
mercado negro; (4) a criagdo de animais selvagens ndo pode depender de populagdes
selvagens para repovoamento; e (5) o “esquentamento” ou “lavagem” de produtos ilegais no

comércio legalizado ndo pode ocorrer.

No Brasil, varias publicagdes apontam a ocorréncia de esquentamento ou
lavagem de animais silvestres, na maioria dos casos relacionada a criacdo legalizada de aves
(certamente por ser este 0 grupo mais comumente criado em cativeiro no pais) (Stassart &
Cardoso Jr., 2024; Charity & Ferreira, 2020; Mayrink, 2016; Alves et al., 2013; Kuhnen et
al.,2012; Alves et al., 2010). Com relagao aos queldnios, investigagdes policiais j& apuraram
o envolvimento da cadeia produtiva legalizada (criadouros, entrepostos e restaurantes) com
o trafico. Tais acdes, inclusive, envolveram gravosas medidas judiciais restritivas de direito,
tais como mandados de busca e apreensdo, condugdo coercitiva e prisdo (Policia Federal,
2014). Além disso, apreensdes de grande vulto, muitas vezes totalizando centenas de animais
e ocorrendo de forma recorrente, denotam o suprimento ilegal em larga escala de quelonios
para os mercados consumidores dos médios e grandes centros urbanos (Pantoja-Lima et al.,
2014; ICMBIo, 2016). Nessas situacdes, ¢ natural que se levantem suspeitas de que tais
animais ou produtos possam em algum momento ser internalizados na cadeia de comércio
formal. Além da caca para consumo, quelonios silvestres sdo também alvo de trafico para
fins de animais de estimacdo (pets) ou cole¢do. Em uma operagdo realizada em 2018, o
Servigo de Protecdo da Natureza da Guarda Civil Espanhola interditou o maior criadouro
ilegal de tartarugas da Europa, localizado na ilha de Maiorca. Foram apreendidos mais de
1.100 animais de 62 espécies (a maioria de origem asiatica), sendo 14 ameagadas de
extingdo. A rede de trafico envolvia um pet shop na cidade de Barcelona. Dois cidaddos
alemaes e um espanhol foram presos acusados de crime ambiental e lavagem de dinheiro

(Bohorquez, 2018).

Ao longo das ultimas décadas, as populagdes silvestres de quelonios amazonicos

de agua doce tém se beneficiado de a¢gdes de manejo, monitoramento, fiscaliza¢do e pesquisa
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realizadas por 6rgdos ambientais das diversas esferas de governo, institui¢des cientificas e
organizagdes ndo governamentais. Luz et al. (2022) contabilizam que, nos ultimos 40 anos,
foram manejados mais de 70 milhdes de filhotes e monitoradas em torno de 800 mil matrizes
de Podocnemis spp. (especialmente P. expansa, P. unifilis e P. sextuberculata) em 212 sitios
de reproducdo e desova nos estados das regides Norte e Centro-Oeste. Iniciativas de
conservagdo baseadas no engajamento de comunidades locais, tais como o Projeto Pé-de-
Pincha (Andrade et al., 2015) e Projeto Médio Jurua (Campos-Silva et al., 2018) compdem
a base do sucesso desses resultados. Devido a imensa extensdo territorial da Bacia
Amazodnica e as limitagdes logisticas e estruturais inerentes aquele espaco geografico, ¢
virtualmente impossivel que o poder publico tenha plena capilaridade e constancia de agdes
para exercer, sozinho, todas as medidas de conservagdo. Em fungdo disso, o engajamento
permanente das comunidades espalhadas ao longo da bacia ¢ crucial para a preservagdo das

espécies, no longo prazo.

Nao obstante, ¢ indispensavel também que o Estado possua instrumentos
eficazes para a repressao e dissuasdo do trafico e comércio ilegal da biodiversidade, inclusive
para garantir a aplicacdo dos principios € normas de protecdo ambiental previstos na
Constitui¢ao Federal de 1988, na Lei de Crimes Ambientais (Lei 9.605/98), nos acordos
internacionais de que o pais ¢ signatario e nos demais dispositivos legais atinentes ao tema.
Nesse sentido, cabe destacar que as agdes de investigagdo policial e de persecucdo penal
devem ser conduzidas com base nas técnicas mais modernas da ciéncia forense, de modo a
assegurar que a pericia criminal tenha plena capacidade de demonstrar a autoria e a
materialidade, bem como de evitar condenagdes equivocadas (Velho et al., 2021; Nucci,
2016). No contexto especifico da caga na Amazonia, as ciéncias forenses adquirem papel
relevante para a propria caracterizagao do trafico em larga escala. A pericia criminal pode
fornecer a justica conclusdes baseadas em critérios técnicos e objetivos, com soélido
embasamento cientifico, que possam diferenciar a atividade ilegal de grande vulto (e,
portanto, merecedora de maior atencdo por parte dos 6rgdos de repressdo) do consumo de

subsisténcia dos recursos faunisticos por comunidades tradicionais.

Em casos de crimes contra a fauna silvestre, as andlises forenses realizadas pela
pericia criminal geralmente englobam a identificagdo das espécies traficadas (animais ou
suas partes, produtos e subprodutos), a constatacao de maus-tratos, a determinacao de causa
mortis, a atribui¢do de origem geografica dos espécimes apreendidos e a diferenciacao entre

animais oriundos de vida livre ou cativeiro. Para realizar tais exames, os peritos criminais
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lancam mao de conhecimentos de varias disciplinas das ciéncias naturais, tais como
taxonomia, anatomia e patologia veterindrias, genética molecular e ciéncia do bem-estar
animal, além de matérias da criminalistica classica (exames de local de crime e balistica

forense, por exemplo) (Costa et al., 2017; Mayrink et al., 2021).

Dentre as varias ferramentas tecnoldgicas utilizadas pela pericia criminal, a
ciéncia isotdpica forense tem ganhado crescente destaque em funcdo de seu potencial para
atribuicao de origem e/ou autenticidade de vestigios (Nardoto et al., 2017; Chesson et al.,
2018). A técnica isotopica comegou a ser utilizada com mais intensidade para fins forenses
a partir do final do século XX, e hoje sua aplicagdo em pericias criminais ja ¢ realizada nos
mais modernos institutos de ciéncias forenses e 6rgaos policiais do mundo, a exemplo do
Federal Bureau of Investigation (FBI, EUA), Bundeskriminalamt (BKA, Alemanha),
Forensic Explosive Laboratory (FEL, Reino Unido), Netherlands Forensic Institute (NFI,
Holanda), Australian Federal Police (AFP, Australia), National Police Agency (NPA,

Japdo), e também na Policia Federal brasileira (Andrade & Lasmar, 2020).

No ambito dos crimes ambientais, destaca-se o emprego da ciéncia isotdpica
para o rastreamento de origem de fauna silvestre traficada e seus subprodutos, bem como
para a diferenciag¢do entre animais de vida livre e cativeiro (Brasileiro et al., 2023). Como
alguns exemplos, Ziegler et al. (2016) realizaram anélises multi-isotopicas (J13C, 0N, 6'%0,
0’H e 6**S) de 507 amostras de marfim de elefantes africanos e asiaticos (Loxodonta africana
e Elephas maximus), com o objetivo de gerar um modelo de atribuicdo de proveniéncia de
amostras de origem desconhecida para uso em a¢des de combate ao trafico. Natusch et al.
(2017) compararam as composicdes isotopicas e elementares da pele de pitons (Python
reticulatus e Python bivittatus) de vida livre e criadas em cativeiro na Indonésia e no Vietna.
Diferencas em marcadores isotdpicos e elementares entre cobras selvagens e cativas, bem
como entre distintas origens geograficas, atestaram a eficacia da técnica como meio de
determinar a origem das peles destinadas ao comércio internacional. Cerling et al. (2018),
examinando 63C, 6'°N e ¥’Sr/*Sr de pelos de rinocerontes negros (Diceros bicornis) no
Quénia e confrontando os resultados com dados de geologia local e déficit hidrico,
encontraram diferencgas de razdes isotdpicas entre amostras de distintas origens geograficas.
Alexander et al. (2019) utilizaram a conjuga¢do de 0'3C e 0*H para diferenciar grupos
selvagens e cativos de papagaios-do-congo (Psittacus erithacus) € conseguiram, com isso,
atestar que um lote de animais de origem desconhecida adveio de vida livre, e ndo de

cativeiro. Jiguet et al. (2019) demonstraram que o 6*°H de penas de passeriformes capturados
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ilegalmente na Franca funcionou como marcador para a diferenciagdo entre origens legal e
ilegal. Gopi et al. (2019) estudaram a composi¢do isotopica e elementar de amostras de
robalo asiatico (Lates calcarifer) oriundas de cultivo comercial e vida livre, conseguindo
determinar a origem geografica e os métodos de producdo do pescado coletado em fontes
australianas e asiaticas. Pereira et al. (2019) apontaram o potencial de uso das razdes
isotopicas 013C e ¥'Sr/®Sr de otolitos de pirarucu (4drapaima spp.) na Amazonia brasileira
para o rastreamento de origem geografica e diferenciacdo entre criagdo comercial e
extrativismo (pesca). Hutchinson & Roberts (2020), estudando razdes isotdpicas de 6'3C e
0N de pelos de ledo africano (Panthera leo), concluiram que um banco de dados isotopicos
robusto de populagdes cativas e selvagens ¢ uma solugdo potencial para diferenciar o
comércio legitimo de ledes em cativeiro do comércio ilegal de origem selvagem.
Especificamente sobre quelonios, Hill ez al. (2020), Hopkins ef al. (2022, 2023), Sung et al.
(2025) e Chatfield et al. (2026) demonstraram a aplicabilidade da analise isotopica de 6'3C
e 6N de tecidos queratinizados de tartarugas de agua doce para diferenciagdo entre origem

cativa e silvestre.

Objetivos e estrutura da tese

Esta tese teve como objetivo central o desenvolvimento de uma abordagem
multi-isotopica baseada em 6'°C, d'°N e 3’Sr/*Sr para o estudo da dieta e distribuigdo
geografica de queldonios amazonicos, com foco na espécie Podocnemis expansa (tartaruga-

da-amazonia).

O Capitulo 1 revisa a literatura sobre lavagem de animais silvestres (wildlife
laundering) e lavagem de dinheiro associada ao trafico de vida silvestre, tracando um
panorama global sobre o tema. A partir dessa analise, o capitulo propde uma defini¢do
abrangente para a lavagem de vida silvestre e discute a necessidade de integrar instrumentos
de investigacao financeira e abordagens antilavagem as estratégias de combate ao trafico de
animais. Por fim, aplica esse enquadramento ao contexto brasileiro, com avaliagao critica do
arcabougo normativo atual e com uma proposta de aprimoramento legislativo e das politicas

publicas de combate ao trafico de fauna e flora no pais.

O Capitulo 2 versa sobre um experimento de turnover isotopico com exemplares
de tartaruga-da-amazonia (Podocnemis expansa), realizado com o propdsito de estimar
fatores de discriminagdo trofica e pardmetros da cinética de incorporagdo isotdpica, como a

constante de turnover, o tempo de residéncia isotOpica e a meia-vida isotdpica, para
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diferentes tecidos (sangue, queratina do escudo, unha e pele). Dessa forma, pretendeu-se
quantificar as velocidades com que as composi¢des isotopicas desses tecidos respondem a
mudangas na dieta, viabilizando inferéncias sobre momentos de transicdo alimentar dos
animais. Tal analise ¢ util tanto para estudos de ecologia trofica, por exemplo ao permitir
inferir a taxa de incorporag¢do de novos recursos alimentares e eventuais mudangas no uso
de habitats, quanto para aplicagdes forenses, como na defini¢do da janela de detec¢ao
isotdpica em cativeiro apoOs captura ilegal na natureza e introducdo em criatorio para fins de

esquentamento ou lavagem.

No Capitulo 3, a tese demonstra, por meio de um estudo aplicado conduzido na
Amazodnia brasileira, como isétopos estaveis de carbono e nitrogénio (6'*C e ¢'°N) podem
distinguir tartarugas de vida livre e de cativeiro, e como a razdo isotdpica de estroncio
(®Sr/*¢Sr) pode rastrear a origem geografica de queldnios de dgua doce amazdnicos. Os
resultados evidenciam que animais de vida livre e de cativeiro se diferenciaram quanto aos
valores de 0*C, o que fortalece seu uso como ferramenta aplicada a investigag¢ao de wildlife
laundering, permitindo identificar animais selvagens potencialmente “esquentados” como
cativos. O 6"°N, por outro lado, demonstrou potencial para identificar padrdes isotopicos
particulares de cada criadouro. Além disso, os resultados de *Sr/**Sr indicaram que as
tartarugas refletem, em seus tecidos dsseos, a composi¢ao isotdpica dos rios onde vivem,
possibilitando assim inferir a origem geografica de animais apreendidos e apoiar decisdes
periciais, de fiscalizagdo e de reintroducdo. No Capitulo 3 ha também, em sua introducao,
uma explicacdo sucinta sobre os conceitos basicos de isotopos estaveis (carbono e

nitrogénio) e radiogénicos (estroncio).

Em conjunto, os trés capitulos articulam conservacdo, ciéncia forense e
criminologia ambiental, mostrando que o combate ao trafico de quelonios amazdnicos exige
tanto instrumentos institucionais e legais quanto ferramentas técnico-cientificas capazes de
sustentar decisdes investigativas e judiciais. Ao conectar o problema do mercado ilegal com
evidéncias laboratoriais baseadas na ciéncia isotopica, a tese propde uma abordagem
aplicada que pode contribuir tanto para qualificar a repressdo ao crime ambiental quanto para
aperfeicoar estratégias de conservacao baseadas em rastreabilidade e verificagdo de origem.
Para além das aplicagdes forenses, os resultados do experimento de turnover isotopico
fornecem um primeiro passo cientifico para futuros estudos de ecologia trofica de

Podocnemis expansa e de outras espécies de queldnios dulcicolas da bacia amazonica.
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CAPITULO 1

WILDLIFE LAUNDERING AND MONEY LAUNDERING ASSOCIATED WITH
THE ILLEGAL WILDLIFE TRADE: A GLOBAL OVERVIEW AND INSIGHTS
FOR THE BRAZILIAN CONTEXT

Abstract

Wildlife trade (whether legal or illegal) is a large-scale worldwide phenomenon, with major
biodiversity impacts and substantial financial flows. Increasing attention to the interface between
legal and illegal markets has intensified research on wildlife laundering and money laundering
associated with illegal wildlife trade (IWT). This chapter synthesizes the most recent scientific
literature on wildlife laundering and money laundering linked to IWT, clarifies key concepts,
examines relevant dimensions of these issues, and discusses implications for Brazil’s legal and
enforcement framework. Using the search terms “wildlife” and “launder*,” we surveyed
publications from the 1970s to 2024 in Web of Science and Google Scholar, identifying 354
sources: 196 peer-reviewed articles, 49 books or book chapters, and 109 grey literature
documents. We categorized all publications by year and assessed peer-reviewed papers using 16
qualitative criteria. Most studies originated from the United States and the United Kingdom and
focused primarily on Asia, Africa, and North America. More than 60 species were examined,
mainly mammals, reptiles, and birds. From this synthesis, we propose a comprehensive, detailed
definition of wildlife laundering. Overall, the evidence indicates that wildlife laundering is a
sophisticated mechanism within IWT, particularly because it is intertwined with the formal
wildlife production and trade sector. Due to its close relationship with money laundering,
wildlife laundering requires coordinated and targeted action by both environmental enforcement
agencies and financial authorities. Although global efforts to address IWT-related money
laundering are emerging, substantial gaps persist both in Brazil and internationally. In Brazil —
the world’s most biodiverse country — wildlife laundering is a prevalent mechanism that enables
illegal exploitation of native fauna and flora. Therefore, tackling wildlife laundering should be a
core component of public policies aimed at curbing wildlife crime. This chapter strengthens
understanding of wildlife laundering and IWT-linked money laundering and provides an
evidence base for decision-makers and stakeholders, particularly those working to improve

Brazil’s regulatory framework on this issue.

Keywords: wildlife laundering, money laundering, wildlife trafficking, illegal wildlife
trade, IWT, wildlife crime
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HIGHLIGHTS

e Publications on wildlife laundering and money laundering linked to illegal wildlife
trade (IWT) have grown since the 1970s, especially in the past decade.

e Wildlife laundering is a sophisticated mechanism in IWT and is closely intertwined
with money laundering.

e Money laundering linked to IWT has distinctive features, deserving focused attention
from both environmental and financial authorities.

e Efforts to address money laundering linked to IWT are starting to take shape on a
global scale.

e In Brazil, tackling wildlife laundering and associated money laundering must be a

core focus of public policies against IWT.

1.1 — Introduction

Wildlife trade is a major global driver of biodiversity loss (Mozer & Prost, 2023).
Both authorized formal commerce and illegal wildlife trade (IWT) generate substantial
financial revenues on a global scale (Fukushima, Mammola & Cardoso, 2020). The CITES
(Convention on International Trade in Endangered Species of Wild Fauna and Flora)
database indicates that over 100 million wild plants and animals are legally traded
internationally each year (Harfoot et al., 2018). Given that CITES only regulates a small
portion of the world’s species (Mora et al., 2011; CITES, 2025), the total number of
specimens traded is certainly much higher. This significant volume exerts a considerable
impact on biodiversity: of the more than 31,000 species of terrestrial vertebrates, nearly one
in five (approximately 24%) are affected by any form of trade; and predictions indicate that,
in the future, more than 11,000 species will be at risk of extinction due to trade (Scheffers et
al.,2019). The CITES database further indicates that the financial revenue generated by this
economic activity is substantial. Over a 20-year period (from 1997 to 2016), the global legal
trade in wildlife — including timber and fisheries — generated annual proceeds ranging from
USD 2.9 trillion to USD 4.4 trillion (Andersson ef al., 2021b). As an additional example, in
China alone the wild-animal breeding sector is valued at approximately USD 8 billion
annually (Roe & Lee, 2021). Regarding IWT, estimates from international organizations
such as Interpol, the United Nations, and the World Bank suggest that it generates between
USD 7 billion and USD 23 billion annually. This figure may escalate to between USD 48
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billion and USD 216 billion when also accounting for illegal deforestation and illegal,

unreported and unregulated fishing (Nellemann et al., 2016, 2018; World Bank, 2019).

In addition to the financial volume, IWT is often interconnected with other
criminal activities such as corruption, document forgery, tax fraud, money laundering,
trafficking in other illicit goods (drugs, weapons, precious minerals) and terrorism
(Anagnostou & Doberstein, 2022). Another significant consequence of this illegal activity is
the emergence of public-health risks. The majority of emerging infectious diseases that affect
humans are zoonotic in origin, with a substantial proportion associated with wildlife (Cardoso
et al., 2021). In addition to syndromes such as HIV, HIN1, H5N1, MERS, Ebola, SARS and
Mpox, the recent COVID-19 pandemic has been hypothesized to be associated with wildlife
markets (Mallapaty, 2025). This scenario highlights that, alongside substantial economic costs,

the trade in wild animals can lead to serious loss of human lives (Aguiar et al., 2025).

Global demand for wild animals, fisheries, timber, and other wildlife products is
steadily increasing, accompanied by a rising production and trade of fauna and flora
products, including commerce through online platforms (Hinsley & Roberts, 2018; Boyd,
McNevin & Davis, 2022; FAO, 2022; Meeks, Morton & Edwards, 2024). Concurrently,
societies, governments, and international organizations are becoming increasingly vigilant
in their efforts to protect biodiversity and combat IWT (ECOFEL, 2021; Cardoso et al.,
2021). For instance, since 2015 the United Nations General Assembly has classified IWT as
a serious crime and has repeatedly issued recommendations to Member States to enhance

efforts to tackle this illicit activity (United Nations, 2015, 2025).

Given this context, it is increasingly important to understand the interface
between legal and illegal wildlife trade, within which the phenomenon of wildlife laundering
emerges. Wildlife laundering is a sophisticated mechanism associated with IWT, in which
legal businesses are typically used to commingle licit and illicit transactions. Furthermore,
from both conceptual and legal perspectives, it is closely related to money laundering.
Therefore, the development of approaches to detect wildlife laundering and the use of
financial investigations into wildlife crime are key strategies for dismantling IWT networks

(FATF, 2020a; ECOFEL, 2021; Lupton, 2023).

Brazil is the most biodiverse country in the world and historically faces IWT and
wildlife laundering. As an example, one of the earliest references in the scientific literature

concerning wildlife laundering reported blue macaws being trafficked from Brazil to Bolivia
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and then “legally” exported to the US, circumventing the prohibition of Brazilian legislation
(Holden, 1979). Despite many legislative advances and enforcement efforts, the country still

faces gaps in effectively addressing IWT and wildlife laundering (Charity & Ferreira, 2020).

The aim of this paper is (i) to review publications addressing wildlife laundering
and money laundering associated with IWT; (ii) to analyze the conceptual, technical and legal
aspects of wildlife laundering and money laundering associated with IWT; and (iii) to situate
the analysis in Brazil, the most biodiverse country in the world. We compiled peer-reviewed
articles, books, book chapters, and grey literature published from the 1970s to 2024. Based on
the information gathered in the review, we propose a comprehensive and detailed definition
of wildlife laundering, a gap that remains insufficiently addressed in the literature. We further
assess the distinctive features of IWT-related money laundering and the emerging global
efforts to counter it. Considering the Brazilian context, we analyze the country’s current legal
framework on the subject and propose incorporating the considerations discussed here into

legislative reforms and public policies aimed at curbing IWT.

1.2 — Methods

We conducted a comprehensive compilation of the scientific literature by
searching the Web of Science database (core collection), using the terms “wildlife” and
“launder*” (a root applicable to both “laundering” and “laundered”). We did not specify a
start date and set the end date to December 31, 2024. This search returned 57 peer-reviewed
papers, from which five were excluded due to thematic divergence (“launder*” used in
unrelated contexts). A similar search on the Google Scholar platform identified an additional
144 peer-reviewed papers, 49 books or book chapters, and 109 grey literature documents
(reports from international organizations or NGOs, magazine articles, and other sources).
This process culminated in a total of 354 publications, which were then categorized by their

year of publication, ranging from 1977 to 2024.

The 196 peer-reviewed articles were then subjected to individual analysis to
collect information categorized according to 16 qualitative parameters (Table 1). This
content analysis was not conducted on books, book chapters, and grey literature to avoid
overlapping information, as these publications typically rely on data or citations from
original peer-reviewed papers. It is essential to note that many other articles address or touch
on the subject, albeit without explicitly referencing the terms used in this review, such as

Brancalion et al. (2018), Brasileiro et al. (2023), and Varra et al. (2021). Due to the
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impracticality of searching for these papers using specific terms, these publications were not

included in the compilation; however, their existence demonstrates the extensive breadth of

the subject within the scientific literature.

To characterize the Brazilian context, we also examined national legislation, case

law, academic theses, and NGO reports. Drawing on these sources, we conducted a critical

assessment of the Brazilian legal framework on the subject and proposed incorporating the

considerations discussed here into legislative reforms and public policies to strengthen the

response to wildlife laundering and IWT-linked money laundering in the country.

Table 1

Qualitative parameters examined in the 196 peer-reviewed articles.

Parameter

Description

Year

Year of publication (parameter collected for all 354 publications)

Journal area

The thematic area of the journal where the article was published

Country of publication

Country of institutional affiliation of the first author of the article

Continent of publication

Continent to which the country of the main author's institution belongs

Single or multiple countries

If the focus of the article is one or more countries

Country(ies) studied

Country mentioned as the focus of the article

Continent(s) studied

Continent to which the country under study belongs

Intensity of mention

Simple mention: This describes instances where the article only references the
terms “wildlife” and “launder®” without further elaboration or analysis of the
subject.

Consistent approach: This refers to studies that actively engage with the topic,
aiming to analyze, discuss, or explore it within the context of the research.
Central theme: This applies to cases where “wildlife” and “launder®” serve as the
primary focus of the article’s thematic investigation.

Wildlife laundering or money
laundering

Whether the terms “wildlife” and “launder*” mentioned in the article refer to
“wildlife launder*”, “wildlife” + “money launder*”, or both.

Involvement of breeders,
growers or managers

Whether the article addresses wildlife laundering linked to fraud within production
systems—such as breeding wild animals, cultivating plants, or managing wild
species—or to fraud involving geographic origin or species substitution.

Taxonomic group

Mammals, reptiles, birds, amphibians, fish, invertebrates or plants

Taxon

Species or taxon as detailed as possible

Mention of CITES

Whether the article mentions CITES in the context of its research

Mention of Brazil

Whether the article mentions Brazil (even if not as the primary focus) or references
Brazilian species.

Criminal convergence

Criminal offences mentioned in the article, in parallel with IWT

Forensic techniques

Forensic techniques cited in the article as tools for detecting wildlife laundering
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1.3 — Results

1.3.1 — Literature synthesis

According to the publications compiled in this analysis, the term “wildlife
laundering” was first introduced in the scientific literature in 1977 by Richard D. Smith in
his article “The Monkey Business”, which addressed the global trade in primates for
scientific research (Smith, 1977). As a historical record, it is important to highlight the
US Lacey Act, a law with worldwide significance as it prohibits the importation of fauna
(including fisheries) and flora into the US if they were taken, possessed, transported, or sold
in violation of any foreign law. Enacted in 1900 and still in force today, the law’s original
objective was to curb the possession and trade of supposedly legalized wild animals sourced
from illegal hunting across US states with varying hunting prohibition statuses (Anderson,
1995). Although it does not explicitly mention the term “wildlife laundering”, the Lacey Act
was, therefore, a pioneering milestone in fighting this crime already at the turn of the 20th

century.

Since the 1970s, the number of publications has shown an upward trend, with a
particularly significant increase over the past decade (Fig. 1). The years 2016 and 2020 stand
out due to the high number of publications. In 2016, Elliott and Schaedla published the
Handbook of Transnational Environmental Crime, a book featuring 27 chapters of which 16

cite the search terms (Elliott & Schaedla, 2016).
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Figure 1 — Time series of the 354 publications in the scientific literature resulting from the search using the
terms “wildlife” and “launder*” including peer-reviewed papers, books or book chapters, and grey literature
documents.
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The 196 peer-reviewed articles compiled in this review span diverse approaches,
ranging from theoretical and legal analyses of international wildlife-trade treaties and
conventions (e.g. Vice, 1997) to the development of forensic techniques (Andersson et al.,
2021a) as well as case studies of wildlife laundering (Lyons & Natusch, 2011) and analyses
of port vulnerability to landings of illegal, unreported, and unregulated (IUU) fish
(Petrossian et al., 2015), among others. As a result, there was a great diversity in the thematic
areas of the journals in which the articles were published (Fig. 2). Although relatively limited
in number, publications in the field of financial crime also merit attention (Johnson, 2001;
FATF, 2020a; ECOFEL, 2021; Lupton, 2023; Sullivan, 2023; Haris, 2024). Their presence
in the literature reflects the growing recognition of wildlife laundering and IWT-related
money laundering within economic and financial disciplines in recent years, extending the

discussion beyond the field of biodiversity conservation.

Multidisciplinary Environmental Sciences
9.2% 7.1%

Law / Environmental Law / International Law :
19.9% Policy and Law / Environmental | ECOnomics aund Finance
Policy and Law 4.6%

L
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Figure 2 — Frequency panel displaying the knowledge areas of the journals in which the 196 peer-reviewed
papers were published.
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A total of 91 countries were identified as the focus of study in the articles
(Fig. 3-A). The focal countries were located mainly in Asia (43.4%, n = 85), North America
(22.4%, n = 44), and Africa (21.4%, n = 42). The remaining countries are from Europe
(14.3%, n = 28), South America (8.7%, n = 17), Central America (3.1%, n = 6), Oceania
(3.1%, n = 6), and Antarctica (0.5%, n = 1) (one paper may have focused on more than one
continent). There were also 8.7% of the articles (n = 17) with a global perspective and 16.8%
(n = 33) with a non-geographical approach. Among the most frequent countries, US and
China tied for first place (21.4%, n = 42 each), followed by Vietnam (10.7%, n = 21), South
Africa (9.7%, n = 19), United Kingdom (9.2%, n = 18), Hong Kong and Japan (8.2%, n = 16
each), Indonesia (7.7%, n = 15), Russia (6.1%, n = 12), Thailand (5.6%, n = 11), Singapore
(5.1%, n = 10), Taiwan and Kenya (4.1%, n = 8 each), Cambodia, India, Zimbabwe,
Australia and France (3.6%, n = 7 each) and Brazil, South Korea, Namibia and Spain (3.1%,
n =6 each).

With the aim of researching the origin of the scientific knowledge production on
the subject, we also classified the papers according to the country of the first author’s
institutional affiliation (Fig. 3-B). Publications were concentrated in North America (37.2%
of the articles, n = 73) and Europe (31.1%, n = 61), followed by Asia (12.2%, n = 24),
Oceania (7.7%, n = 15), Africa (5.1%, n = 10), South America (1.5%, n = 3), and Central
America (0.5%, n = 1); with 4.6% of the articles (n = 9) whose origin could not be
determined. Fig. 3-B represents the distribution by country of origin, showing a strong
concentration of publications by authors from the US (31.6%, n = 62) and the UK (18.9%,
n=37).

More than 60 species of animals and plants were studied or mentioned in the
articles, belonging to various taxonomic groups (Fig. 3-C). Mammals emerged as the most
frequent group, with notable focus on large African mammals such as elephants, referenced
in 20.9% of the articles (n = 41), and rhinos (10.2%, n = 20). There was also a considerable
proportion of articles (24.0%, n = 47) that had a general approach concerning taxa, without

direct mention of any species or groups.
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Figure 3 — Global overview of the 196 peer-reviewed articles searched for the terms “wildlife” and “launder®”.
Figure 3-A presents how frequently each country was the focal point of study in the papers. Figure 3-B displays
the number of articles published by country, based on the institutional affiliation of the first author. Figure 3-C
illustrates the frequency of taxonomic groups covered in the papers.

The searched terms “wildlife” and “launder*” referred to “wildlife laundering”
in 79.1% of the papers (n = 155), to “wildlife” and “money laundering” in 13.8% of the
publications (n = 27), and to both in 7.1% (n = 14). Wildlife laundering or money laundering
associated with IWT was the central theme of 5.6% of the articles (n = 11), while 44.9% of
the papers (n = 88) addressed the subjects consistently, and 49.5% (n = 97) merely cited
them. Regarding the types of wildlife laundering (as conceptualized in section 1.3.2.3), from
a subset of 169 papers, laundering involving the participation of breeders, growers or
managers of wild species was reported in 52.1% of cases (n = 88). In contrast, laundering
involving fraud in geographic origin or taxonomic identification (species substitution)
occurred in 36.7% of cases (n = 62), whereas 11.2% of articles (n = 19) did not specify the
type. CITES was mentioned in 83.7% of the articles (n = 164), while Brazil or Brazilian

species were mentioned in 15.3% (n = 30).
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The phenomenon of criminal convergence (Anagnostou & Doberstein, 2022)
was prevalent in the articles. We detected 21 types of crime associated with IWT, the most
frequent being corruption (61.2% of the papers, n = 52), document fraud (51.8%, n = 44),
money laundering (43.5%, n = 37) and drug trafficking (16.5%, n = 14). Fig. 4 presents a
word cloud illustrating the criminal convergence identified in the reviewed papers, whereas
Fig. 5 shows all identified crime categories and their respective percentages. Finally, forensic
techniques for detecting wildlife laundering were cited in 20.9% of the articles (n = 41).
Among the 51 citations present in these papers (one paper may have cited more than one
method), genetics was the most commonly employed technique, accounting for 52.9% of the
citations (n =27). Isotopic analysis ranked second (23.5%, n = 12), followed by elementary
chemical analysis (9.8%, n=15), and morphological assessment (7.8%, n = 4). Other

techniques collectively contributed to 5.9% of the instances (n = 3).
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Figure 4 — Word cloud of the criminal convergence related to IWT identified in the 196 peer-reviewed papers.

33



drug trafficking
16.5%

document fraud
51.8%

human trafficking
4.7%

terrorism
5.9%

corruption money laundering homicide
61.2% 43.5% 4.7%

Figure 5 — Frequency panel of the criminal convergence related to IWT identified in the 196 peer-reviewed
papers.

1.3.2 — Conceptual analysis
1.3.2.1 — Concept of wildlife

The scientific literature diverges on how broadly the term wildlife should be
conceptualized. Cardoso et al. (2021) note that the term is often used in a limited sense,
referring only to wild animals, especially terrestrial vertebrates. In this sense, the term does
not encompass plants/timber or even fish (fishery resources). For example, a joint report by
Interpol and UNEP (United Nations Environment Programme) divides environmental
crimes into five categories: illegal wildlife trade, forest crime, fisheries crimes, illegal
mining, and illegal disposal of polluting waste (Nellemann et al., 2016). In turn, Kazmar
(2000) distinguishes between animals and plants, reserving the term wildlife only for the
former. In contrast to this narrow scope, many other publications adopt a broader
interpretation of the term wildlife, encompassing wild animals (including invertebrates and
fishery resources), plants (including timber), and even fungi (Margulies et al., 2019;
Dickinson, 2022; Hinsley, Hughes & Margulies, 2024; Oyanedel, Levi & Furci, 2024). Our
approach aligns with this broader interpretation by adopting the widest possible

understanding of the term wildlife.
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1.3.2.2 — Concept of laundering

In relation to IWT, Viollaz et al. (2018) describe laundering as “the
legitimization of resources from an illegal act through fraud and false indication of their
origin”. In general terms, this concept aligns with the specialized literature on financial
crimes, which often associates “laundering” with “money”, creating the term “money
laundering” (Sullivan, 2023; Goodell et al., 2025). More detailed definitions emphasize,
however, that laundering can occur not only with money but also with any goods or property
derived directly or indirectly from a criminal offence. Therefore, laundering of all kinds of
assets derived from crimes is conceptually equivalent to money laundering (Riccardi &

Reuter, 2024).

The concept of money laundering was set out in the United Nations (UN) Vienna
1988 Convention against Illicit Traffic in Narcotic Drugs and Psychotropic Substances as
“the conversion or transfer of property, knowing that such property is derived from any
offence(s), [...] for the purpose of concealing or disguising the illicit origin of the property
or of assisting any person who is involved in such offence(s) to evade the legal consequences
of his actions” (United Nations, 1988; UNODC, 2025). Nowadays, there are many variations
of this definition, whose core idea is to characterize laundering as the procedures carried out
to disguise the illegal origin of assets derived from criminal offences, integrating them into
the legitimate economy (Korejo et al., 2021; Gilmour & Hicks, 2023). While the term
“laundering” suggests a process of cleansing, the reality is that funds or assets derived from
criminal activity cannot be truly “cleaned”. The fundamental objective of laundering is to
render illicit funds (or any asset derived from criminal activities) usable and
indistinguishable from legitimately obtained money or assets (Gilmour & Hicks, 2023). The
process of money laundering is didactically divided into three phases, which in practice may

overlap or intermingle (Longa, 2025):

e Placement: the process of distancing illicit funds from their direct
association with criminal activity. This can be done, for example, through deposits
into bank accounts (usually in small amounts to avoid detection) or the purchase of
goods;

e Layering: the process of concealing the origin of the funds through
complex transactions designed to obscure the audit trail and hinder investigative
efforts. Common methods include wire transfers, buying and selling stocks, or using

shell companies;
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e Integration: the stage at which illicit funds are reintroduced into the
economy as if they were legitimate, thus allowing the perpetrator to access and use
the proceeds without raising suspicion. This can occur through investments in legal
businesses, the purchase of real estate or other assets, making it difficult to link the

money to the original crime.

A key aspect of laundering is that it is not an isolated crime; it depends on
underlying criminal activities that generate illicit proceeds and form the basis of the
laundering process. These underlying criminal activities are referred to as predicate offences.
Therefore, demonstrating the occurrence of a predicate offence is essential for the successful
prosecution of laundering cases (Shaffer, 2024; Erken & Tirksen, 2024). In some
jurisdictions, the list of predicate offences underlying laundering is limited; for example,
China’s money laundering regulation encompasses seven categories of predicate crimes
(Huang, 2025). Conversely, other countries have much more extensive sets, like the
European Union, with 22 broad categorizations of predicate crimes (European Union, 2018);
or the US, with over 200 recognized predicate offences detailed in its Money Laundering
Control Act (US, 1986). There is also the “all crimes approach”, under which legislation
states that any crime can be a predicate offence for laundering. Studying 110 countries,
Wingard & Pascual (2018) found that 57 (52%) adopted an “all crimes approach”, while 53
(48%) had limited lists of crimes as predicate offences. A similar result (49% of jurisdictions
adopting the “all crimes approach”) was found in a 2021 survey conducted with 45 countries

(FATF, 2021).

Anti-money laundering (AML) legal and enforcement frameworks are
widespread worldwide. In addition to national legislation and agencies, regional multilateral
bodies exist across all continents, alongside two independent global bodies: the Financial
Action Task Force (FATF, or GAFI in some Latin languages) and the Egmont Group. Both
bodies bring together Financial Intelligence Units (FIUs) from around the world, promoting
international cooperation and helping strengthen the global framework for investigating and
prosecuting illicit financial flows linked to serious crimes (Egmont Group, 2025;

FATF, 2025a,b).
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1.3.2.3 — Defining wildlife laundering

Richard Smith, in his 1977 article “The Monkey Business”, which appears to
have introduced the term “wildlife laundering” in scientific literature, defined it as follows:
“‘laundering’ of wildlife occurs when animals taken illegally in their country of origin are
smuggled to another country which has no laws or permit requirements to show legal export”
(Smith, 1977). This concept, however, encompasses only one of the three modalities of
wildlife laundering described in the scientific literature: (i) laundering through fraud related
to the geographic origin of the animal, plant, or by-products. There is also (ii) laundering by
fraud in the animal or plant species, when a prohibited species or one with a lower market
value is sold as another, of permitted trade or higher value (Giagkazoglou ef al., 2024); and
(ii1) laundering through fraud in the production system, when animals or plants are illegally
collected from the wild and traded as products from legalized systems, i.e. captive breeding
of wild animals or fish, plants cultivation or wild species management (e.g. sustainable
management programs for timber tree species or fishery resources) (Brandis ef al., 2025;
Auliya et al., 2025; Morton et al., 2024; Brancalion et al., 2018; Hinsley & Roberts, 2018;
Lyons & Natusch, 2011). Finally, in addition to these three types of wildlife laundering, the
literature also mentions the concept of “reverse laundering”, when a legally produced animal
or plant is introduced into the illegal market to enhance its commercial value due to the

buyer's preference for wild products, even if they are illegal (Alonso & van Uhm, 2023).

Summarizing insights from the scientific literature, we propose the following
definition of wildlife laundering: the concealment of fraud related to geographic origin,
taxonomic identification, or production, breeding, cultivation, or management of wild
animals, fisheries, plants, fungi or their by-products, with the aim of imparting a false
appearance of legality and facilitating their entry into formal supply chains or other forms of
exploitation for private purposes. We consider that this definition is consistent with the
traditional notion of laundering in accounting and financial disciplines, specifically tailoring

it to the context of IWT.
1.3.3 — Money laundering associated with the illegal wildlife trade

In 2015, the UN General Assembly adopted a resolution urging its Member
States “to review and amend national legislation as necessary and appropriate so that
offences connected to illegal wildlife trade are treated as predicate offences [...] for the

purposes of domestic money laundering offences” (United Nations, 2015), a
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recommendation that has been reiterated multiple times in subsequent years. In 2018, a study
reported that approximately 60% of countries (65 out of 110 studied) complied with the UN
recommendation, the vast majority (57 jurisdictions) through the “all crimes approach”

(Wingard & Pascual, 2018).

International AML organizations have also been increasingly concerned about
money laundering associated with IWT. The United for Wildlife — an initiative founded by
Prince William and The Royal Foundation to protect endangered species from illegal trade
— launched its Financial Task Force in 2018. Headed by the banking sector, this coalition
includes 30 financial institutions committed to a series of goals focused on detecting and
addressing financial flows linked to IWT (UfW, 2025). At the instigation of United for
Wildlife, in 2019 the FATF held its first meeting on tackling IWT as a financial crime
(FATF, 2020b). In 2020, the FATF published a comprehensive report on money laundering
and IWT, providing an overview of the global landscape based on inputs from around 50
countries. The report recommended strategies for integrating financial analysis into wildlife
crime investigations and outlined key indicators for detecting laundering activities derived
from IWT (FATF, 2020a). A similar report was published in 2021 by the Egmont Group,
which compiled information from questionnaires answered by 59 FIUs and 29
environmental enforcement agencies worldwide, as well as inputs from a series of

workshops held on all continents (ECOFEL, 2021).

Money laundering associated with IWT has distinctive features. For example, it
often relies on wildlife-sector front companies or institutions that maintain legitimate
operations in parallel with illicit activities. This overlap facilitates the movement of
trafficked specimens and products and conceals the origin of funds by mixing illegal
proceeds with lawful financial flows (FATF, 2020a; Lupton, 2023). Understanding which
sectors are most exposed to IWT can guide FIUs and enforcement agencies in designing
targeted indicators and alert mechanisms related to wildlife crime money laundering.
Furthermore, the participation of commercial entities indicates the potential existence of
more organized and sophisticated trafficking networks handling larger volumes of illegal
wildlife (ECOFEL, 2021). The main industries potentially linked to wildlife laundering and
related money laundering include the logging and timber sector, wildlife farms and breeders,
pet shops, zoos and wildlife parks, ecotourism, hunting, trinkets and jewelry, traditional
medicine, pharmaceutical companies producing medicines with wildlife-derived

ingredients, food and restaurants, fashion, art and décor, transportation and shipping (FATF,
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2020a; ECOFEL, 2021; Lupton, 2023). In addition to companies, certain categories of
individuals also warrant attention from financial intelligence authorities monitoring money
laundering related to IWT. Besides owners and employees of the aforementioned companies,
this group includes government officials working in wildlife protection and management
bodies, wildlife rehabilitation centers, research institutes, forestry services, CITES
authorities, customs and border control agencies. Large cash deposits, frequent wire
transfers, multiple cash deposits or withdrawals, and wealth inconsistent with declared
income can serve as important red flags for detecting wildlife laundering and IWT-related

money laundering (FATF, 2020a; ECOFEL, 2021).

Another peculiarity of money laundering associated with IWT is the intense use
of cash (FATF, 2020a; Traffic, 2021). In many situations, cash is the primary method of
payment used in IWT (ECOFEL, 2021). Cash can be used throughout the trafficking chain
but is especially prevalent in the initial stages — poaching and local sale — which occur in
source countries or regions (Traffic, 2021). Transactions typically involve small amounts
between poachers and intermediaries, but even larger deals may rely on cash to obscure
money trails (ECOFEL, 2021). Consequently, the heavy use of cash makes it difficult for
authorities to detect and reconstruct the financial flows in wildlife crime cases (FATF,
2020a; Traffic, 2021). Equally difficult to trace is barter trade, when parties exchange
wildlife for other goods, whether legal or illegal. This can occur both in small exchanges
between poachers and intermediaries and in large transactions involving luxury goods or
illegal commodities such as precious minerals, vehicles, electronics, contraband, drugs, or
other wildlife (Anagnostou, 2021; Lavorgna & Sajeva, 2021; van Uhm et al., 2021;
UNODC, 2024). Along with cash and barter, the literature reports the increasingly common
use of mobile and online payment platforms (such as Alipay, PayPal or WeChat Pay),
financial transfer services (such as Western Union or prepaid cards), marketplace websites,
social media, and even cryptocurrencies (Dick, 2019; FATF, 2020a; Traffic, 2021). Finally,
the banking sector can also be used for illicit transactions and money laundering linked to

IWT (Chatain et al., 2022; Lupton, 2023).

Using an AML framework to combat wildlife crime offers several advantages,
as AML laws often impose higher penalties than those for wildlife offences, serving as a
more effective deterrent. In a survey conducted among 48 Member States, the UN found that
although in 90% of countries IWT was classified as a criminal offence, in just under half of

them (48% of cases) it was considered a serious crime according to criteria established by
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the UN Convention against Transnational Organized Crime (“offence punishable by a
maximum deprivation of liberty of at least four years or a more serious penalty”) (United
Nations, 2023). Consequently, as a worldwide trend, a small minority of IWT cases result in
convictions with prison sentences, and an even smaller proportion lead to severe penalties
of four or more years of imprisonment (Batt et al., 2017; Saraiva, 2021). To address this
shortcoming, authorities can expand wildlife crime prosecutions to encompass financial
offences, thereby enabling the enforcement of laws that impose harsher sanctions than those
typically outlined in most IWT regulations (Dick, 2019). Moreover, supplementing
traditional wildlife law enforcement efforts with financial investigations can uncover
additional evidence, as the serious nature of money laundering offences often grants greater
investigative powers that usually remain underutilized in wildlife crime cases. Besides
leading to seizures of significant assets, a money laundering conviction can be especially
disruptive for an IWT network. Financial investigations can shift focus beyond poaching to
target broader illegal activities like wildlife laundering, money laundering, and ancillary
offences. This enables authorities to fully identify organized crime groups and facilitators,

including high-level actors like businesses (Dick, 2019; ECOFEL, 2021).

Despite all the advantages, legal gaps and implementation challenges persist in
applying financial investigation and AML strategies to the prosecution of IWT (UNODC,
2018; FATF, 2020a; Haris, 2024). In many countries, both the public and private sectors
have under-prioritized the investigation and disruption of financial flows linked to IWT.
Systematic collection, analysis, and sharing of financial data in wildlife crime investigations
remain rare — a gap often compounded by the low priority accorded to this type of crime
within AML agencies (FATF, 2020a; Haris, 2024). In practice, enforcement actions
targeting IWT typically initiate and conclude with the confiscation of illicit wildlife
specimens and products (Reid & Keatinge, 2020). In doing so, authorities end up focusing
only on wildlife assets — such as live animals, animal products or timber — while neglecting
to pursue the proceeds of environmental crime (ECOFEL, 2021). This situation tends to be
more severe in developing countries, many of which are highly biodiverse and source areas
for IWT (Osorio, 2024; Haris, 2024; Sultan et al., 2025). As a result, even with the legal
provision for IWT to be a predicate offence for money laundering, the use of financial
approaches to address wildlife crime is often scarce (FATF, 2020a; Haris, 2024). This not
only impairs the detection of money laundering but also hinders the complete identification

and sanctioning of IWT syndicates, since limited use of financial data and delayed or absent
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financial investigations can facilitate the relocation or concealment of wildlife crime

networks and assets (Dick, 2019; FATF, 2020a).

Addressing financial crimes related to IWT requires coordinated efforts among
diverse bodies, such as environmental enforcement agencies, criminal investigation bodies,
FIUs, anti-corruption entities, and CITES authorities (FATF, 2020c). Among them, the role
of FIUs is particularly important. They can significantly strengthen wildlife crime
investigations by offering crucial insights into financial transactions, identifying the
originators and beneficiaries, and analyzing payment patterns to uncover illicit activities
(FATF, 2020a; ECOFEL, 2021). The involvement of FIUs in wildlife crime investigations
is often scarce or even absent, representing a significant obstacle to governmental efforts to
counter IWT (Batt, Feltham & Becker, 2017). Similarly, the banking sector may play a
critical role in detecting money laundering associated with IWT. By implementing targeted
protocols and compliance measures, financial institutions can identify suspicious patterns
and transactions indicative of IWT and monitor potential money launderers across various
sectors linked to the wildlife trade. Furthermore, the sector can develop systems and
protocols for exchanging and reporting suspicious financial information at both national and
international levels (Golban, 2021; Lupton, 2023). It is especially relevant considering that
very few countries have engaged in regular international cooperation on financial flows
linked to IWT (FATF, 2020a). Beyond banks, other private sector institutions — both
financial and non-financial — should also be encouraged to cooperate in efforts to address
money laundering related to IWT. Examples include payment service providers and high-
value goods dealers, such as real estate agencies, vehicle dealerships, art galleries, antique
shops, auction houses, and other luxury collectibles, which can be used to launder proceeds

from IWT (FATF, 2020c).

Forensic science is another crucial area in investigations of wildlife laundering
and money laundering linked to IWT, both in terms of adapting evidence collection and
examination procedures and in developing specific techniques for detecting laundering. For
example, in crime scene investigations, targeted approaches should focus not only on
evidence related to animals, plants, or their by-products, but also on clues potentially
associated with financial crimes and money laundering, such as receipts, accounting
logbooks/ledgers, inventories of breeding stock and merchandise, invoices, card readers, and
QR codes (Reid & Keatinge, 2020). Forensic experts specialized in financial crime and

cybercrime also need to be trained to identify relevant information about wildlife in
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commercial and fiscal documents, mobile phone data, computers, cloud storage,
cryptocurrency records, marketplaces and social media, among others (FATF, 2020c,d). It
is also essential to highlight the importance of the forensic techniques specifically developed
to detect wildlife laundering, including forensic genetics, stable and radiogenic isotope
analyses, and elementary chemical analyses (Brandis et al., 2018; Kafino et al., 2024;
Kanthaswamy, 2024). By confirming the clandestine origins of wild animals, fisheries,
plants, or their by-products, these methods play a vital role in establishing IWT as a predicate

offence for the crime of laundering.

1.3.4 — Considerations regarding the Brazilian context

Brazil’s Environmental Crimes Act (Federal Law no. 9605/1998) designates IWT
as a criminal offence. Concerning financial crimes, the country’s AML legislation (Federal
Law no. 9613/1998) was amended in 2012, establishing the “all crimes approach” to predicate
offences. Since then, the Brazilian legal framework has been sufficient to support
investigations into laundering activities related to wildlife crime. Furthermore, in 2019 the
Public Prosecutor’s Office of Sao Paulo (the most populous and economically developed state
in the country) published a statement reaffirming to all prosecutors that “the crime of
trafficking of eggs, larvae and wildlife specimens (art. 29, §1°, I1I, of Law no. 9605/98) can be
considered as a predicate offence to money laundering, under the terms of the Law no.

9613/98, amended by Law no. 12683/12” (Notice no. 175/2019-PGJ/MPSP, statement no. 8).

Several public bodies are involved in addressing IWT, wildlife laundering, and
money laundering in Brazil. IBAMA, the federal environmental agency, is responsible for
environmental inspection, control, and monitoring, exercising nationwide environmental
police power. Criminal investigations related to IWT at federal level are conducted by the
Brazilian Federal Police, which established a dedicated environmental division in 2003 to
combat these crimes. The National Institute of Criminalistics and its regional offices and
laboratories in every state of the country — the forensic branch of the Brazilian Federal Police
— are responsible for forensic examinations in criminal investigations and court proceedings
related to wildlife crime at the federal level. Among the techniques for detecting wildlife
laundering, forensic genetics has been employed since 2006 and forensic isotope analysis
since 2019. This forensic authority also has extensive expertise in other areas such as
accounting and financial forensics, cyber forensics and digital evidence examinations,
forensic document analysis, and examinations of animal identification devices, which are

likewise routinely applied to wildlife crime cases. In addition to the federal institutions, each
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state has its own environmental agency, police force, and forensic institute in charge of

countering IWT locally.

Regarding financial authorities, COAF (Council for Financial Activities
Control) is the Brazilian FIU, responsible for detecting and preventing money laundering
and terrorist financing (COAF, 2024). The Central Bank of Brazil also plays a role in
preventing money laundering by regulating and supervising financial institutions, aiming to
avoid the financial system from being used for illicit activities (BCB, 2025). Finally, Brazil
has the ENCCLA — the National Strategy for Combating Corruption and Money Laundering
— a broad national coordination network of public agencies across different branches and
levels of government, working together to develop policies and implement solutions to
counter corruption and money laundering. Since 2021, ENCCLA has been proposing
measures to strengthen the fight against corruption and money laundering related to
environmental crimes, including IWT (ENCCLA, 2021; Stassart & Cardoso Jr., 2024). In
2025, ENCCLA approved its Action 10/2025, focused on preventing and combatting IWT
through anti-corruption and AML approaches (ENCCLA, 2025a). The initiative culminated
in a report that synthesized key concepts and relevant legislation and presented case studies
from IWT investigations that documented both wildlife laundering and the laundering of
related assets. It also described Brazil’s wildlife breeding control systems, detailing the
strategies offenders use to launder wildlife and IWT-linked proceeds by capitalizing on
regulatory and procedural loopholes in these systems. Finally, the report set out targeted

recommendations to address these gaps (ENCCLA, 2025b).

The first investigations by the Brazilian Federal Police concerning wildlife
laundering began in the 1990s. Costa et al. (2007) collected primary data from 16 police
investigations conducted between 1998 and 2007 that scrutinized the involvement of
commercial, conservationist, scientific, and hobbyist breeders in IWT. In all cases, illegally
sourced animals had been laundered through procedures carried out by the breeders in order
to fraudulently legitimize their possession and trade. In a later study, Mayrink (2016)
analyzed more than 1,000 Federal Police forensic reports on the authenticity of songbird
identification leg rings from Brazil’s Control and Monitoring System for Hobbyist Songbird
Breeding Activities (SisPass), covering 2006-2015. In 2020, this system recorded more than
3.5 million native birds registered to hobbyist breeders (IBAMA, 2020). The study found a
high rate of fraud involving these identification devices: over 60% of bands were counterfeit

or tampered with, underscoring the prevalence of wildlife laundering in Brazil. One notable
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example of this kind of fraud is Operation Fibra, launched in 2014 by the Federal Police and
IBAMA. The operation uncovered a wildlife laundering scheme involving over 600 breeders
who, through the corruption of an environmental agency's outsourced staff member with
access to SISPASS, illegally inserted more than 20,000 illegal rings in the system,
laundering approximately 15,000 illegally sourced birds (Stassart & Cardoso Jr., 2024, p.
52). Another significant IBAMA operation related to SisPass, known as Operation Delivery,
involved the on-site distribution, by IBAMA staff, of identification rings requested by
breeders; these were delivered only after officers verified in person that the chicks had
hatched on the breeder’s premises. This approach replaced the traditional method of mailing
the rings. Focusing on the five most popular SISPASS species, Operation Delivery resulted
in a 76% reduction in ring requests, with some gauges experiencing decreases of up to 97%.
Estimates indicate that, during each iteration of the operation (i.e., each breeding season),
around 140,000 rings were not distributed, thereby hindering the laundering of a comparable

number of illegally sourced birds (Charity & Ferreira, 2020; IBAMA, 2020).

In 2024, a report by the NGOs Transparency International and Freeland Brasil
compiled around two dozen cases of trafficking in wild animals in Brazil associated with
wildlife laundering and money laundering (Stassart & Cardoso Jr., 2024). Among these
cases, the Federal Police’s Operation Oxo6ssi stands out for having uncovered a large IWT
network in Rio de Janeiro state, resulting in more than 100 arrests. Active for at least five
years, the syndicate trafficked more than 500,000 animals, including birds, reptiles, big cats,
deer and monkeys from conservation areas in Rio de Janeiro and other states. The network
used a pet shop as a front to launder wildlife and illicit proceeds and maintained links to
members of local law enforcement, as well as international connections in Europe (Stassart

& Cardoso Jr., 2024, p. 84).

COAF has also handled IWT cases — for example, detecting the trafficking of
endangered Amazonian fish eggs by analyzing patterns of multiple cash deposits and
withdrawals by traffickers in cities along the Amazon River and in border regions (ECOFEL,
2021). Although its role in wildlife crime investigations is still developing (Stassart &
Cardoso Jr., 2024), significant progress has been made in recent years. A notable example
was the ENCCLA's action 10/2022, which addressed the link between environmental crimes
and corruption, fraud, and money laundering. This action recommended sharing data from

various IBAMA systems with COAF (ENCCLA, 2022). For instance, providing COAF with
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automated access to IBAMA’s database on wildlife breeders’ stock inventories would

facilitate the detection of illegal trade and its associated financial flows.

In addition to enforcement operations by the Federal Police, IBAMA, and other
federal and state agencies, the scientific literature also corroborates evidence of wildlife
laundering in Brazil. Alves et al. (2013) argue that commercial breeding of common (non-
rare) bird species is not a viable alternative to illegal trade in Brazil, since many birds are
laundered through falsification of identification rings, driven by price disparities — legally
bred birds can cost up to ten times more than trafficked ones. Regueira & Bernard (2012)
found that buyers in clandestine wild bird markets in northeastern Brazil include professional
breeders seeking breeding stock to renew their collections. Practices or cases related to
laundering of wild animals are also mentioned by Alves et al. (2010), Kuhnen et al. (2012),
Charity & Ferreira (2020) and Stassart & Cardoso Jr. (2024). Regarding forest products,
Brancalion et al. (2018) identified inconsistencies between timber volumes estimated in
Brazil’s forest inventory and those recorded in logging licenses in the Eastern Amazon,
indicating potential fraud. Their assessments revealed a pattern of overestimating the value
of timber species in official permits, and field evaluations confirmed that illegally harvested

timber was being laundered as legitimate through the licensing system.

Although IWT is criminalized in Brazil, it is still not considered a serious crime
according to UN criteria (“offence punishable by a maximum deprivation of liberty of at
least four years or a more serious penalty”). Under the Environmental Crimes Act (Federal
Law no. 9605/1998), provisions related to trafficking in wild animals as well as timber and
other plant-based products carry penalties of up to one year of detention. As a result,
offenders are generally eligible for alternative sanctions rather than imprisonment.
Consequently, wildlife crime investigations often need to link traffickers to other crimes —
for example, receiving goods obtained by crime, falsification of public documents, or
criminal association — to secure more severe sentences. In this context, the FATF emphasizes
the significance of ancillary offences, particularly in ensuring the prosecution of controllers
of IWT syndicates, even when they do not have direct contact with the trafficked products.
However, the FATF also notes that the absence of a comprehensive legal framework
categorizing IWT as a serious crime hampers the effective implementation of measures to

combat money laundering connected to wildlife crime (FATF, 2020a).

Despite the cases mentioned earlier, wildlife traffickers are seldom prosecuted

for laundering in Brazil, as authorities generally overlook this aspect of environmental crime
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(Saraiva, 2021). For example, a search on a widely used case law database (Jusbrasil) reveals
only 136 cases containing both “wild animal trafficking” and “laundering” in Brazilian
courts. By contrast, a search for “drugs trafficking” and “laundering” yields over 10,000
results. It is important to note that Brazilian criminal law recognizes that a single criminal
act may harm multiple legally protected interests. In wildlife laundering cases related to
IWT, for example, the conduct may simultaneously constitute a wildlife offence, a financial
crime, and other associated offences. In such situations, criminal liability arises under two
or more applicable statutes, such as the Environmental Crimes Act and the Money
Laundering Act, resulting in increased penalties under Articles 69 and 70 of the Brazilian
Penal Code (Decree-Law no. 2848/1940, as amended by Law no. 7209/1984). The Brazilian
Supreme Court has endorsed this approach in environmental cases, rejecting the exclusive
application of the Environmental Crimes Act based on the understanding that the more
specific statute does not automatically displace other applicable criminal laws (STF, 2012).
Nevertheless, wildlife offences in Brazil are still often classified exclusively under the
Environmental Crimes Act by police officers and prosecutors on the ground that it is the
more specific statute. We attribute this practice to the limited awareness among Brazilian
law enforcement authorities of the true importance and urgency of safeguarding the
country’s biodiversity. If laundering is not identified at an early stage of criminal
prosecution, it is unlikely that wildlife traffickers involved in money laundering will face
trial in higher courts. Moreover, given the lenient penalties for IWT in Brazil, offenders often
cannot be arrested in flagrante delicto unless laundering or another serious associated

offence is identified, thereby increasing the risk of impunity (Saraiva, 2021).

At present, over 30 legislative bills are under discussion in the Brazilian
Parliament to strengthen the crackdown on IWT, most of which focus on enhancing penalties
for wild animal trafficking. Among the most innovative are those drafted with input from a
diverse range of professionals involved in wildlife law enforcement and conservation,
including judges, prosecutors, police officers, environmental agency staff, and NGO
representatives (Ataide Jr., 2024). These bills aim to amend the Environmental Crimes Act
to classify the trafficking of wild animals and their parts as a serious crime, proposing prison
terms of one to five or six years for the basic offence (depending on the specific bill) and

three to eight years for the aggravated offence.

Drawing on the information presented in this paper and the current Brazilian

legal framework, we advocate including wildlife laundering — as defined in section 1.3.2.3
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—as an aggravating circumstance of the aggravated offence of wildlife trafficking in a future
amendment of the Environmental Crimes Act. We consider this a crucial strategy to ensure
appropriate sanctions for this highly sophisticated mechanism within IWT. The proposed
amendment should cover trafficking in wild animals and their parts, as well as native timber
and other forest products. This broader approach would establish a comprehensive legal
framework that fully captures the scope of “wildlife,” thereby strengthening overall legal

protection for biodiversity.

It is important to recall that, as mentioned at the beginning of this section, the
Brazilian Laundering Act has adopted the “all crimes approach” since 2012. This law defines
laundering as the act of “concealing or disguising the nature, origin, location, disposition,
movement, or ownership of goods, rights, or values that directly or indirectly derive from a
criminal offence”. Accordingly, once trafficked wild animals, plants, and their parts or by-
products are considered illegal goods resulting from a crime, they can be classified as assets
for the purposes of the Laundering Act (Stassart & Cardoso Jr., 2024). This already provides
Brazil with a sufficient legal framework to investigate and punish wildlife laundering and
IWT-related money laundering. Nevertheless, even with this legal provision in place, we
believe it is important to explicitly include wildlife laundering in the Environmental Crimes
Act, to further clarify and strengthen Brazil's legislation to combat IWT. In this regard, Reid
& Keatinge (2020) emphasize that changes to the legal framework create a supportive
environment that encourages authorities to implement AML measures and conduct financial
investigations related to IWT. In addition to including laundering as an aggravating factor,
penalty provisions should be harmonized. While some legislative bills propose
imprisonment of three to eight years for aggravated IWT offences, the Laundering Act
stipulates terms of three to ten years for the crime of laundering. To ensure uniformity and
legal certainty, the aggravating circumstance for wildlife laundering in the Environmental

Crimes Act should mirror the Laundering Act’s imprisonment range.

Beyond reforming the legal framework, we argue that it is essential for the
Brazilian government to establish a unified, comprehensive national policy to tackle IWT,
encompassing wild animals, fishery resources, timber, and other forest products. As the most
biodiverse country on Earth, with biomes such as the Amazon facing serious threats, Brazil
must intensify conservation initiatives for both fauna and flora. Although current efforts by
various Brazilian agencies are valuable and commendable, implementing a unified and

coordinated national policy would be significantly more effective in combating wildlife
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crime. Such a strategy would streamline workflows and foster synergies between the bodies
involved in the issue, at different levels of government. It should engage a broad range of
entities, including different ministries; federal and state environmental enforcement
agencies; investigative police and forensic institutes at both levels; highway patrols;
municipal guards; wildlife rehabilitation centers; national and state park authorities; forestry
services; customs; financial intelligence unit; public prosecutor’s offices; and the judiciary,

among others.

In our view, a central strategy of this policy should be to curb wildlife laundering
and money laundering associated with IWT, given that the legal breeding, production, and
use of wildlife in the country are currently plagued by high levels of fraud. Examples include
logging, particularly in the Amazon, and the captive breeding of wild animals, such as under
the songbird breeding control system (Mayrink, 2016; Brancalion et al., 2018; IBAMA,
2020). This strategy should focus on strengthening the capacity of forensic institutes,
criminal investigative bodies, and environmental enforcement agencies to detect wildlife
laundering. It should also promote information sharing across enforcement bodies and
enhance financial investigative methods to effectively trace proceeds laundered by wildlife
traffickers. Ultimately, it is essential that Brazilian public authorities prioritize the detection
and dismantling of wildlife laundering and IWT-linked money laundering as a core

component of the country's national strategy to combat wildlife crime.

1.4 — Conclusion

To our knowledge, this is the first study to synthesize the scientific literature on
wildlife laundering and IWT-related money laundering, as well as the first publication to
examine these issues in the Brazilian context. The compiled evidence indicates a marked
increase in international research on these topics over the past decade and underscores their
global relevance and far-reaching implications for biodiversity. Money laundering
associated with IWT has distinctive features that require focused attention from financial
and environmental authorities. Efforts to address IWT-linked money laundering are starting
to take shape on a global scale. The growing relevance of this issue calls for proactive
countermeasures and closer integration between financial investigation bodies and
environmental agencies. Wildlife laundering is a sophisticated mechanism within IWT and
is closely intertwined with money laundering. From conceptual and legal perspectives, the

two practices are analogous: because trafficked wildlife specimens and products constitute
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proceeds of crime, laundering these animals, plants, and their parts or by-products is
effectively equivalent to laundering the profits derived from them. Given its complexity,
including its improper entanglement with formal wildlife production, breeding,
management, and trade sectors, wildlife laundering demands a special approach from

environmental law enforcement agencies.

On the international stage, it is imperative that all countries recognize IWT as a
serious crime and a predicate offence to money laundering, thereby strengthening
prosecutions at the national level and facilitating more effective cross-border collaboration.
In Brazil’s domestic context, the current legal framework recognizes IWT as a predicate
offence for money laundering and treats wild animals, native plants, and their parts or by-
products as assets derived from crime for laundering purposes. Nonetheless, Brazilian law
does not yet categorize IWT as a serious crime. Addressing this gap is therefore urgent to
strengthen the effectiveness of prosecution measures aimed at dismantling the gangs and
criminal organizations that threaten the country’s biodiversity. As part of this legislative
reform, wildlife laundering should be defined as an aggravating circumstance for the crime
of IWT, with penalty aligned with those established in the Brazilian Money Laundering Act.
Finally, tackling wildlife laundering and IWT-related money laundering must be a central

component of a unified, comprehensive national policy to effectively address IWT in Brazil.

Link to one of the publications derived from this chapter:

https://rgsa.openaccesspublications.org/rgsa/article/view/14182
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