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1.0 Introduction et contexte

1.1 Introduction

Chague année, des millions de serpents appartenant a de nombreuses espeéces font I'objet d'un commerce
international pour satisfaire la demande de peaux, d’aliments, d’animaux de compagnie, de substances
médicinales et a bien d’autres fins. Environ 150 espéces sont inscrites aux annexes de la Convention sur le
commerce international des espéces de faune et de flore sauvages menacées d’extinction (CITES) parce que
le commerce international pourrait faire courir, ou fait déja notoirement courir, un risque a leur survie a long
terme dans la nature. Pour de nombreuses especes de serpents, le prélevement dans la nature et le commerce
existent depuis des siécles, soutenant bien souvent les moyens d’existence des populations rurales. Faire en
sorte que le prélevement de serpents reste durable et n’entraine pas de déclin pouvant conduire a I'extinction
contribue a l'objectif de conservation des serpents comme partie intégrante d’écosystemes dynamiques. En
outre, permettre aux populations de continuer d'utiliser des ressources herpétologiques locales et
renouvelables, comme moyen d’existence, est un objectif de gestion de plus en plus reconnu (résolutions
CITES Conf. 8.3 et 16.6).

L’Article IV de la Convention de la CITES exige que le commerce international de serpents inscrits a la CITES,
ou de leurs parties et produits tels que les peaux et la viande, fasse I'objet d’avis de commerce non préjudiciable
(ACNP) établis par les Parties. Certes, les Parties comprennent 'importance des ACNP et se sont engagées a
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respecter les obligations découlant de la CITES, mais bien souvent elles n’ont ni les capacités, ni les outils ou
les orientations leur permettant d’entreprendre efficacement des ACNP. Cette situation est d’autant plus vraie
pour les serpents qui sont nombreux a étre commercialisés en I'absence d’informations sur l'impact du
commerce sur les populations.

Le présent document vise a aider les autorités scientifiques CITES a réaliser des ACNP pour les serpents
inscrits a la CITES. Ce guide sur les ACNP se divise en deux parties:

i) La premiere partie est constituée par les Lignes directrices de base sur les ACNP et propose une
vue d’ensemble 1) du meilleur moyen de déterminer le caractére non préjudiciable du commerce,
2) du contexte de gestion pour les serpents et 3) des étapes progressives de I'évaluation du
caractére non préjudiciable du prélévement et du commerce. Les Lignes directrices sur les ACNP
cherchent a rester simples et contiennent le strict minimum d’informations dont les autorités
scientifiques ont besoin pour réaliser un ACNP pour les serpents — en d’autres termes, “ce qui est
indispensable pour réaliser un ACNP”.

i) La deuxiéme partie est une annexe contenant d’autres informations, une discussion sur les
guestions conceptuelles et des explications plus précises sur la maniere de mener les ACNP et
d’appliquer les programmes de suivi et de gestion. Les Parties sont invitées a se référer étroitement
aux annexes lorsqu’elles utilisent le guide sur les ACNP.

Pour d’autres explications et un contexte sur la genése du présent guide, voir section I, annexe A.

1.2 Comment utiliser ce guide

Les deux parties de ce guide sur les ACNP sont congcues pour se compléter. Dans I'annexe, le lecteur trouvera
d’autres informations ainsi que des détails sur des sujets d’intérét particulier ou nécessitant plus
d’éclaircissement. Pour simplifier le passage du guide principal sur les ACNP a I'annexe, chaque section du
guide comprend plusieurs hyperliens qui aménent le lecteur & la section particuliére de 'annexe donnant des
informations supplémentaires sur le sujet. Chaque section de I'annexe contient aussi un hyperlien renvoyant
vers la section correspondante du guide principal sur les ACNP pour faciliter la communication entre chaque
section. Ces hyperliens devraient simplifier I'utilisation électronique du présent guide.
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1.3 La CITES et les serpents — Lignes directrices sur les ACNP et
difficultés d’application

Il'y a environ 3600 especes de serpents reconnues dans le monde (http://www.reptile-database.org/db-
info/SpeciesStat.html) et, au moment de la rédaction du présent guide, 130 espéces (3,7%) sont inscrites a
'Annexe Il de la CITES qui autorise un commerce durable et réglementé. Parmi elles, 25% (33) seulement
se trouvent régulierement dans le commerce international. Les deux tiers des espéces inscrites a I’Annexe |l
de la CITES sont représentatives de la famille des Boidae et des Pythonidae (les boas et les pythons). Ces
serpents au corps imposant, souvent colorés, sont principalement recherchés pour leur peau, leur viande et
en tant qu’animaux de compagnie et constituent le gros du commerce du point de vue des espéces et des
volumes. Sur le plan géographique, plus de la moitié des espéces de serpents inscrites a la CITES et faisant
actuellement I'objet de commerce (61%, 20) proviennent d’Asie du Sud-Est, qui représente 73% du
commerce mondial des serpents et de leurs produits en volume (UNEP-WCMC CITES Trade Database,
2015). Beaucoup d’autres espéces de serpents (p. ex., les serpents aquatigues Homalopsidés et certains
serpents ratiers d’Asie du Sud-Est) font aussi I'objet d'un commerce international en grands nombres mais
ne sont pas inscrites aux annexes CITES.

Le commerce étant essentiellement limité aux espéces inscrites a '’Annexe Il, les Parties ont I'obligation de
respecter I'Article IV de la CITES et de n’accorder de permis d’exportation pour une espéce de serpent
inscrite a ’Annexe Il que lorsque:

1) Tautorité scientifique de I'Etat d’exportation a émis I'avis que cette exportation ne nuit pas a la survie
de l'espece intéressée dans la nature, et

2) une fois que I'exportation est en cours, I'autorité scientifique a surveillé le taux réel d’exportation pour
garantir que I'espéce est conservée dans toute son aire de distribution a un niveau a la fois conforme
a son réle dans I'écosystéme et nettement supérieur a celui qui entrainerait l'inscription de cette
espece a I’Annexe |.

Chaque fois qu’une autorité scientifique suspecte que I'exportation de spécimens inscrits a I’Annexe Il
pourrait étre préjudiciable, elle conseille a l'organe de gestion qui est son homologue les mesures
appropriées a prendre pour limiter la délivrance de permis d’exportation pour les spécimens de cette espéce.
Si I'exportation est jugée non préjudiciable, elle peut procéder sans intervention. Cette procédure porte le
nom d’avis de commerce non préjudiciable CITES (ACNP). Evaluer le préjudice que pourrait causer le
préléevement d’animaux sauvages pour le commerce et rendre un avis de commerce non préjudiciable, est
une régle capitale pour les espéces inscrites a I'’Annexe Il de la CITES et, en conséquence, I'un des
fondements de la Convention (Jenkins, 2009). Toutefois, en pratique, de nombreuses Parties ont des
difficultés a fournir un ACNP crédible pour toutes les exportations.

Un ACNP peut étre trés simple et trés direct pour certaines especes, dans certains contextes, mais
extrémement compliqué et exigeant pour d’autres, dans des contextes différents. La CITES ne prescrit pas
aux Parties la maniere dont elles déterminent “le commerce non préjudiciable”, mais les Parties sont
habituellement encouragées a examiner I'information disponible sur I'état des populations, la distribution, les
tendances des populations, le prélevement, le commerce et d’autres facteurs biologiques et écologiques des
especes faisant I'objet de commerce, s'il y a lieu. Les Parties sont aussi encouragées a tenir compte des
Principes et directives d’Addis-Abeba pour l'utilisation durable de la diversité biologique publiés par la
Convention sur la diversité biologique (2004) ainsi que des résolutions pertinentes de la Conférence des
Parties a la CITES.

Malgré toutes ces orientations, de nombreuses Parties, par manque de capacités et de ressources, doivent
se contenter de faire les ACNP les plus simples (Nash, 1993; Apensberg-Traun, 2009; Jenkins, 2009). Les
cas sont nombreux ou I'information biologique dont disposent les autorités scientifiques ne reflete que les
propres connaissances du personnel sur une espéce ou celles des négociants/de 'industrie, qui ne sont pas
nécessairement les meilleures informations disponibles. Le cumul de ces difficultés se traduit par le fait que
les Parties exportent souvent des espéces inscrites a '’Annexe |l sans avoir suffisamment évalué les effets
du commerce international sur les populations sauvages et ainsi, dans de nombreux cas, ne remplissent pas
leur obligation de veiller a ce que le commerce soit “non préjudiciable” pour ces espéces (Jenkins, 2009).
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Le probléme est encore exacerbé par le fait qu’autrefois les Lignes directrices sur les ACNP reposaient
presque toujours sur I'hypothése selon laquelle la tendance démographique de I'espéece est ou devrait étre
connue. En réalité, c’est rarement le cas. Par exemple, les Lignes directrices de 'UICN visant a aider les
autorités scientifiques CITES a réaliser des ACNP identifient 26 critéres considérés pertinents pour 'espece
concerneée. Les criteres d’évaluation du préjudice sont axés sur la biologie, la protection, les incitations, le
suivi, le contréle, la gestion et I'état de I'espéce et de son commerce (Rosser et Haywood, 2002). Une
connaissance compléte de ces attributs peut aider a prévoir la probabilit¢ que le prélevement soit
préjudiciable, mais offre peu d’indications sur I'état réel d’'une espéce dans la nature. Ainsi, une espéece dotée
d’attributs biologiques qui la rendent résiliente a I'utilisation (p. ex., croissance rapide et fécondité élevée),
qui est commune et bien protégée et occupe une vaste aire de répartition, peut cependant faire I'objet d’'un
prélevement non durable. En effet, malgré les multiples attributs qui rendent I'espéce résiliente a I'utilisation,
le taux de prélévement peut étre si élevé que I'abondance de cette espéce connait un déclin irrémédiable.
Faute d’avoir une connaissance plus approfondie du changement a I'ceuvre dans la population pour pouvoir
faire une évaluation en vue de réaliser un ACNP, il se peut que des prélévements non durables ne soient
pas détectés sans un suivi adéquat et restent inchangés sans une bonne gestion.

1.4 ACNP et elevage en captivité

L’élevage en captivité de serpents inscrits a ’Annexe Il a des fins commerciales est commun dans de nombreux
Etats des aires de répartition ainsi que dans des pays se trouvant en dehors de ces aires de répartition. Les
spécimens inscrits a la CITES, commercialisés sous le code de source C ou D, n'ont pas besoin d’'un ACNP.
Néanmoins, parmi d’autres obligations, les Etats d’exportation qui utilisent le code de source “C” pour des
spécimens élevés en captivité sont tenus d’appliquer I'Article IV de la CITES et de prouver que les exportations
ne nuisent pas a la survie des populations sauvages (résolution Conf. 10.16).

Concernant les espéces élevées en captivité conformément & la législation nationale, pour les stocks sauvages
qui entrent dans des établissements d’élevage en captivité, “la méthodologie employée pour émettre un avis
de commerce non préjudiciable peut, par exemple, étre moins rigoureuse lorsqu il s’agit d’'un spécimen dont on
sait quil n’est pas d'origine sauvage que lorsqu’l s’agit d’'un spécimen d’origine sauvage” (résolution Conf.
16.7). Toutefois, des difficultés se posent lorsque des systémes de production d’élevage en captivité sont
intimement liés a un prélévement constant dans la nature qui ne respecte pas la législation nationale. Il peut
s’agir de spécimens sauvages illégalement prélevés et blanchis dans des établissements d’élevage légaux ou
du prélevement non durable de spécimens sauvages en tant que cheptel parental. Dans ce cas, I'Article IV
[par. 2b)] demande qu’un permis d’exportation ne soit délivré que si “un organe de gestion de | Etat d‘exportation
a la preuve que le spécimen n’a pas été obtenu en contravention aux lois sur la préservation de la faune et de
la flore en vigueur dans cet Etat”.

1.5 ACNP et commerce illégal

Lorsqu’il y a commerce illégal en contravention aux lois nationales, le commerce international des spécimens
concernés est en contravention au droit international et & la CITES. Limpact du commerce illégal sur les
populations sauvages est habituellement difficile a détecter parce que ce commerce est, par essence,
clandestin et non déclaré. La situation se complique encore lorsque I'utilisation et le commerce illégaux vont de
pair avec I'utilisation et le commerce légaux, par exemple lorsque les serpents sont prélevés illégalement dans
la nature puis erronément déclarés comme élevés en captivité ou lorsque des spécimens excédant les quotas
nationaux sont simplement sortis d’'un pays en contrebande. Si le volume du prélévement illégal est inconnu,
on peut appliquer les méthodes suggérées dans le présent document pour déduire un taux de durabilité pour
ce prélevement. Toutefois, le prélévement n’en reste pas moins illégal et, méme s'il est jugé “non préjudiciable”,
releve du respect de la Convention et de la lutte contre la fraude.
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2.0 Définition de “non preéjudiciable”

Dans de nombreux cas impliqguant des serpents, on emploie, de maniére interchangeable, des termes tels
que non durable, surutilisation, surexploitation ou préjudiciable. En conséquence, avant de commencer un
ACNP pour des exportations de spécimens de serpents, il importe de définir ce que I'on entend par
“préjudiciable” et, partant, les criteres permettant de déterminer si une exportation particuliere est
“non préjudiciable”.

Le prélevement entraine inévitablement un déclin de 'abondance des populations mais cela ne signifie pas
pour autant qu’il soit, automatiquement, “préjudiciable”. Les facteurs qui déterminent la croissance ou le
rétablissement d’une population peuvent étre plus influents que ceux qui entrainent son déclin (dans ce cas,
le prélevement). Si le nouveau niveau d’abondance peut étre maintenu dans la durée, grace a la gestion,
c’est que la population est prélevée de maniéere durable et peut, théoriquement, continuer d’étre exploitée a
jamais. Lorsque ni le déclin dans I'abondance, ni le niveau de prélévement, n’est contrélable ou gérable, pour
une raison ou pour une autre, et que la capacité de rétablissement de la population est compromise méme
si le prélevement cesse, c’est la le principal probleme pour la CITES. Dans ce cas, l'inscription de I'espéce
en question a '’Annexe | pourrait, en fin de compte, se justifier.

On peut donc dire que, trés souvent, veiller a I'utilisation durable (“I'utilisation des éléments constitutifs de la
diversité biologique d’'une maniére qui sauvegarde son potentiel pour satisfaire les besoins et les aspirations
des générations présentes et futures et qui n’entraine pas leur appauvrissement a long terme”) des
populations d’'une espeéce faisant I'objet de commerce peut étre le moyen le plus pratique de garantir un
commerce non préjudiciable. C’est tout particulierement vrai pour les espéces de I'’Annexe Il qui ne sont pas
menacées d’extinction par le commerce. En effet, pour les espéces inscrites a I'’Annexe Il, le but est de
maintenir des niveaux nettement supérieurs a ceux auxquels leur inscription a I’Annexe | pourrait se justifier
(Article 1V, alinéa 3). Toutefois, il est parfois complexe de déterminer le moment ou une espéce est appauvrie
au point ou des mesures de gestion ne peuvent ni empécher un plus grand appauvrissement, ni contréler le
préléevement qui, en conséquence, devient préjudiciable. Par ailleurs, démontrer que des populations sont
gérées et utilisées de maniére durable satisfait fondamentalement les obligations de gestion des espéces
sauvages énoncées dans I'Article IV en offrant un moyen prudent et souple de s’assurer que le commerce
n’est pas préjudiciable (Webb et al. 2003).

Ce guide sur les ACNP a pour objet d’établir que le commerce n’est pas préjudiciable en veillant a ce qu'il
soit durable. Si la réponse aux deux questions fondamentales suivantes est affirmative, on peut établir que
le commerce est non préjudiciable (durable):

1) le prélevement et l'utilisation sont-ils durables avec le temps (y a-t-il des signes de tendance au
déclin ou d’autres effets négatifs sur la population sauvage de I'espece?); et

2) les effets du prélevement et du commerce sont-ils contrdlés dans les limites prescrites (durables)?

De nombreux indices différents peuvent servir a répondre a ces questions, notamment: les changements
dans la distribution, les changements dans la densité; les changements dans la structure démographique;
les zones de prélevement (proportion de la distribution totale; déplacement des zones de préléevement); la
capture par unité d’effort; les questions juridiques et autres menaces (perte d’habitat, changement climatique,
pollution, etc.) (Cancun CITES NDF Workshop, 2008).

En s’assurant que le prélevement et le commerce sont durables (non préjudiciables), les autorités
scientifiques CITES peuvent aussi avoir la certitude que I'espéce est maintenue a un niveau cohérent avec
son rble dans I'écosystéme.

Pour une discussion plus approfondie de la théorie du prélevement et des interrelations entre
Putilisation durable et le commerce préjudiciable, voir section |Il, annexe A.
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3.0 Le contexte de gestion pour les serpents

Les serpents présentent la particularité de posséder de nombreux attributs, comme leur nature cryptique et
extrémement sédentaire, qui rendent difficile la conduite d’évaluations classiques de I'état des populations sur
la base d’études sur le terrain. Il s’ensuit que, pour de nombreuses espéces de serpents, il N’y a tout simplement
pas assez de données disponibles pour procéder a des évaluations bien étayées permettant de savoir si le
niveau du commerce est, ou non, préjudiciable. Pour compliquer les choses, souvent, I'approche scientifique
classique de terrain, de la gestion des serpents, n’est pas en mesure de déterminer un préjudice éventuel dans
I'horizon temporel dans lequel les administrateurs ont besoin de réponses.

Certes, il est possible de tirer des conclusions sur la probabilité d’'un commerce durable de populations de
serpents et de faire des recommandations s’appuyant sur un ensemble de criteres indicatifs (caractéristiques
biologiques, zones d’occurrence, etc.), mais le seul moyen d’avoir une certitude sur ce qui arrivera si une
population sauvage est manipulée, consiste a faire des essais et & expérimenter. Pour cela, il faut mettre en
place un systéme de suivi approprié pour les especes faisant I'objet de régimes de prélévement.

Pour toutes ces raisons, mais aussi pour qu’ils soient le plus utiles possible aux administrateurs et aux
décideurs, les ACNP pour les serpents doivent:

e étre précis; la qualité des informations doit étre garantie par l'utilisation des meilleures données
scientifiques disponibles;

o utiliser, si possible, des informations issues de la gestion elle-méme, en particulier des indicateurs
faciles a mesurer (p. ex., biologie des spécimens prélevés, rendement du préléevement, effort par
rapport au prélevement, proportion des sexes, démographie du prélevement basée sur les animaux
vivants ou sur la taille des peaux, analyses des tendances, etc.) plutdt que de programmes de suivi
et de recherche totalement indépendants;

e étre simples et d’'un bon rapport codt-efficacité, du point de vue de la quantité et de la qualité des
données requises pour examiner les indicateurs les plus importants.

Pour une discussion plus approfondie sur les problemes qui rendent les ACNP pour les serpents
difficiles, voir section lll, annexe A.

10




Avis de commerce non préjudiciable pour les serpents GSBP CSE-UICN

4.0 Lignes directrices sur la réalisation d’ACNP pour les
serpents

Un ACNP CITES est une évaluation permettant de savoir si un taux donné de prélévement pour le
commerce international est non préjudiciable.

La premiére étape de la réalisation d’'un ACNP pour les exportations de serpents consiste a 1) identifier
correctement les spécimens qui feront I'objet de commerce, 2) confirmer leur source (W, R, F, C, etc.) et
3) vérifier qu’il s’agit d’'une acquisition légale. Si 'un ou I'autre de ces critéres n’est pas rempli, 'exportation
ne doit pas avoir lieu. Le but des présentes lignes directrices n’est pas d’aider les Parties a déterminer la
taxonomie, la source ou la Iégalité des serpents faisant I'objet de commerce. Chacun des critéres doit étre
examiné et confirmé par I'organe de gestion CITES de la Partie concernée, avec une participation technique
de l'autorité scientifique CITES. Si une consultation d’experts supplémentaire est requise pour contribuer a
ce processus, il convient de contacter les musées nationaux, les universités, les ONG compétentes et autres
réseaux d’experts tels que le Groupe de spécialistes CSE-UICN des boas et des pythons (GSBP). Les
présentes lignes directrices ont pour objet d’aider les Parties a la CITES a déterminer si le prélevement et le
commerce sont non préjudiciables pour les populations sauvages de serpents.

Pour aboutir a cette conclusion, il convient de suivre les étapes illustrées dans la figure 1. Le groupe de travail
sur les reptiles de I'Atelier international d’experts sur les avis de commerce non préjudiciable CITES (Cancin
CITES NDF Workshop, 2008) a proposé une approche des ACNP a deux niveaux: a) I'évaluation des risques;
et b) le suivi et la gestion. Aprés avoir examiné différents scénarios pour les serpents, nous proposons une
approche en cing étapes allant du plus simple au plus complexe, selon les effets probables du commerce dans
chaque situation:

Etape 1. Entreprendre une premiére évaluation du risque que le prélévement pour le commerce menace ou
puisse menacer une espeéce d’extinction.

Etape 2. Sur la base de la premiére évaluation, s'il n’est pas possible de certifier que le commerce est non
préjudiciable, une deuxieme évaluation est nécessaire. Elle comprend de nouvelles données, le cas échéant,
ou les résultats obtenus des procédures de suivi et de gestion.

Etape 3. Lorsque des procédures de suivi et de gestion révisées sont nécessaires pour certifier le caractére
non préjudiciable, mais ne sont pas encore appliquées, il convient de décrire quelles mesures de suivi et de
gestion sont prévues et comment les résultats vont étre interprétés du point de vue du caractére non
préjudiciable du prélévement.

Etape 4. Lorsque les étapes 1 & 3 sont terminées, s'il y a suffisamment d’informations pour déterminer le
caractére non préjudiciable du commerce, les exportations peuvent commencer ou se poursuivre comme
d’habitude. Toutefois, si une Partie a suffisamment de raisons de penser que le prélevement pourrait étre
préjudiciable, il peut étre approprié d’émettre un ACNP négatif et de limiter volontairement les exportations
jusgu’a ce que les obligations de garantir que le commerce est non préjudiciable puissent étre satisfaites.

Etape 5. Les ACNP ne sont pas des évaluations uniques. Les situations changent pour différentes raisons et
les ACNP doivent étre régulierement répétés et mis a jour pour tenir compte de ces changements.
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Figure 1. Etape par étape, le processus a suivre pour établir le caractére non préjudiciable des exportations de
serpents inscrits a 'Annexe Il de la CITES.

4.1 Sources d’information pour réaliser un ACNP

Un des éléments clés de l'avis de commerce non préjudiciable (ACNP) est I'information ou méme linférence
des parameétres du taux de prélévement d’'une espéce, de la zone d’occupation, de I'étendue probable de la
population, du taux de prélevement et du cycle de vie. L'information disponible qui sert a étayer un ACNP, avec
les sources et les références le cas échéant, doit étre documentée. Ces lignes directrices sont conformes a la
résolution CITES Conf. 16.7 qui recommande les sources d’information a prendre en compte lorsqu’on réalise
une premiére ou une deuxiéme évaluation dans le cadre d’'un ACNP, et peuvent comprendre, sans toutefois s’y
limiter:

i) les publications scientifiques pertinentes concernant la biologie de I'espéce, son cycle de vie et sa
distribution;

ii) le détail de toute évaluation de risques écologiques réalisée;

iii) les études scientifiques menées sur les lieux de préléevement et dans des sites protégés contre le
préléevement et d’autres impacts;

iv) les détails des systémes de suivi ou de gestion pour I'espéce en question;

v) le savoir et 'expertise des communautés locales et autochtones;

vi) des consultations avec les experts compétents aux niveaux local, régional et international; et

vii) les données sur le commerce national et international, telles que les informations provenant de la
base de données sur le commerce CITES tenue par le Centre mondial de surveillance continue de
la conservation de la nature du PNUE (PNUE-WCMC), les publications sur le commerce, les
connaissances locales sur le commerce et les enquétes réalisées sur les marchés ou sur l'internet,
par exemple.

4.2 Etape 1: Premiere evaluation
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La premiére évaluation a pour objectif de déterminer si I'on peut facilement établir le caractére non préjudiciable
avec des informations de base. Cela suppose l'attribution de points a quatre critéres de base:

i) Taux de prélevement annuel

ii) Zone d'occupation

iii) Caractéristiques du cycle de vie
iv) Facteurs de risque additionnels

Les notes peuvent étre attribuées en déterminant ou se situent, dans la matrice du tableau 1, les trois critéres
d’intérét applicables a toutes les espéces de serpents. La note maximum pour chaque catégorie est trois et la
note minimum est un.

Nombre de points

Score
Criteres 1 2 3
Taux de )
prélévement Faible (<2000) Moyen (2000 — 20 000) Elevé (>20 000)
annuel
Zone 5 Moyenne (2500 — . 5
d’occupation Vaste (>20 000 km?) 20 000 km?) Petite (<2500 km?)
Cycle de vie Rapide Moyen Lent

de D’autres facteurs influencgant le risque du prélévement doivent étre pris en

Facteurs . - o .
— compte. Plus précisément, s’il y a des preuves de commerce illégal et/ou si
adgitionnels I'état de I'espece est considéré Vulnérable, En danger, ou En danger critique

dans la Liste rouge de 'UICN, accorder une note maximum de 1 point

Tableau 1. Notation des quatre critéres d’intérét dans la premiéere évaluation.

Etape 1. Une fois que le taux de prélévement de I'espéce, la zone d’occupation, les caractéristiques du cycle
de vie et les facteurs de risque additionnels sont établis, assigner une note de premiere évaluation pour
déterminer si le commerce peut étre préjudiciable.

Etape 2. Consigner les notes de la premiére évaluation pour chaque critére dans la fiche de premiére évaluation
fournie (dans 'annexe B), avec une justification de la note particuliere attribuée a chaque critere.

Etape 3. D’aprés les notes du tableau 1, établir si une deuxiéme évaluation est requise pour déterminer le
caractére non préjudiciable du prélevement en utilisant les orientations qui se trouvent dans I'encadré
“Evaluation du caractére non préjudiciable” ci-dessous.
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Evaluation du caractére non préjudiciable

Si la note de la premiére évaluation est inférieure a cinq (5), le commerce est non préjudiciable
(enregistrer la note et la justification dans la fiche de la premiére évaluation fournie (dans
I’annexe B). Cela peut servir pour I’étape 4 de I’avis de commerce non préjudiciable).

Si la note de la premiére évaluation est égale ou supérieure a cing (5), I'obligation de commerce non
préjudiciable ne peut pas étre satisfaite et il faut obtenir des informations supplémentaires, fondées sur
d’autres indices, pour évaluer le caractéere non préjudiciable. Une deuxiéme évaluation doit étre
réalisée.

4.3 Orientations pour réaliser une premiere évaluation

La premiére évaluation a pour objet de déterminer si I'avis de commerce non préjudiciable peut étre établi
facilement avec des informations de base. Il ne s’agit pas d’'un avis de commerce non préjudiciable (ACNP)
“positif ou négatif’. Les autorités scientifiques ne pourront peut-étre pas accorder d’ACNP positif sur la base de
la seule premiére évaluation, mais cela ne signifie pas automatiquement que le prélévement et le commerce
sont préjudiciables. Cela signifie simplement qu’il faut plus de données pour le déterminer. Lintérét de la
premiére évaluation réside dans le fait qu’elle peut suffire pour de nombreuses espéces, ce qui permet aux
Parties d’orienter leur énergie et leurs ressources sur les espéces qui ont vraiment besoin d’'une évaluation
pour un ACNP plus complexe. Prenons I'exemple du python (Leiopython albertisii) que I'on trouve partout sur
I'fle de Nouvelle-Guinée, dans des habitats divers (aussi bien naturels que dégradés), et dont on préléve chaque
année 400 individus seulement dans moins de 5% de l'aire de répartition. L'espéce n’a clairement pas été
éliminée des zones ou elle est prélevée, a des caractéristiques biologiques qui lui permettent de se rétablir
apres le prélévement et une population sauvage totale comprenant probablement des millions d'individus. Il n’y
a aucune probabilité raisonnable qu’un tel scénario puisse entrainer I'extinction de I'espéce, de sorte qu’un
ACNP complexe et détaillé ne serait pas nécessaire avant exportation.

Une des taches principales d’une premiére évaluation consiste a déterminer le pourcentage de la population
qui fait probablement I'objet d’un prélévement, ce qui peut se faire trés généralement en examinant le taux
de prélévement ainsi qu’un indicateur indirect pour la proportion de la population exploitée — dans ce cas, la
zone d’occupation de I'espéce. En outre, il est utile d’'examiner un indicateur indirect pour la capacité de
'espéce a se rétablir aprés le prélévement (dans ce cas, les caractéristiques du cycle biologique). Enfin, il
convient de prendre aussi en compte tout autre facteur risquant d’avoir un impact sur les populations
sauvages (commerce illégal, espéces envahissantes, pollution). Tous ces criteres associés peuvent
permettre de déterminer la probabilité qu’un prélévement fasse courir un risque a la survie de I'espéce.

La premiéere évaluation souscrit a une approche de précaution en ce que toute espéce qui obtient une note de
trois (3) pour n'importe quel critére du tableau 1 a automatiquement besoin d’'une deuxiéme évaluation. Quelle
gue soit la note assignée, pour chaque critére d’intérét, il faut justifier la raison pour laquelle une note particuliére
a été attribuée. Si une espéce obtient globalement une note inférieure a cing (5) a la premiére évaluation, il est
trés peu probable qu’elle soit menacée par le commerce, et il n’est donc pas nécessaire de faire une deuxieme
évaluation. Pour de nombreuses espéces, 'ACNP sera fait a cette étape. Réaliser un ACNP trés simple, en
n’'utilisant que de petites quantités de données, est totalement acceptable et accepté par la Conférence des
Parties a la CITES dans la résolution Conf. 16.7, qui stipule:
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“les données exigées pour déterminer que le commerce n’est pas préjudiciable a la survie de |’espéce
peuvent étre fonction de la vulnérabilité de I’espéce concernée.”

Toute premiére évaluation devrait étre mise a jour régulierement pour s’assurer qu’elle tient compte des
éventuels changements dans les critéres (par exemple, une réduction de la zone d’occupation due a la perte
d’habitat). Une espéce qui n’a pas besoin de deuxieme évaluation la premiere année peut en avoir besoin
année suivante. Les explications sur la maniere de déterminer le taux de prélévement d’'une espéce, la zone
d’occupation et les caractéristiques du cycle biologique, ainsi que des modeéles en blanc et des exemples
d’évaluations sont fournis ci-dessous:

Taux de prélévement annuel

Lorsque, dans la premiere évaluation, I'on examine le risque de commerce préjudiciable, le taux de prélévement
gue subit une population de n’importe quel animal est la variable la plus importante. S'il est trés faible, le fait
gue I'espéce ait une petite zone d’occupation ou un cycle biologique lent n’a peut-étre aucune importance. Par
exemple, pour la grande majorité des serpents (al'exception peut-étre de certaines sous-populations
insulaires), un prélévement de quelques centaines d’individus par an ne menace pas la survie de 'espéce dans
la nature. Toutefois, lorsqu’elles déterminent le taux de prélevement, les autorités scientifiques devraient aussi
essayer d’estimer le niveau de prélevement illégal (au sens de la résolution CITES Conf. 16.7). Pour cela, on
peut utiliser une approche qualitative — en tentant, dans un premier temps, de déterminer s’il y a un commerce
illégal puis en estimant 'ampleur présumée du commerce illégal en termes généraux (p. ex., faible, moyen,
élevé).

Zone d’occupation

La zone d’occupation est la superficie occupée par un taxon au sein de la ‘zone d’occurrence’, a I'exclusion des
individus errants (définition des critéres de la Liste rouge de 'UICN). La mesure refléte le fait qu’un taxon ne se
rencontre habituellement pas de maniere uniforme dans toute la zone d’occurrence qui peut comprendre des
habitats peu appropriés ou inoccupés. Ce critére est important parce que lorsqu’une espéce a une petite zone
d’occupation (p. ex., une espéce endémique d’'une montagne ou d’une fle), il peut étre plus facile d’'accéder a
certains individus de la population et de les prélever. En outre, 'abondance dépendant souvent de la densité,
si la zone d’occupation est petite, la taille absolue de la population sera plus petite. A l'inverse, une espéce
occupant une vaste superficie a souvent une population plus grande et la probabilité est moindre que toutes
les populations de l'aire de répartition soient soumises au prélévement (ou puissent en subir les effets).

La zone d’occupation d’'une espéce differe de la distribution de I'espéce. Parfois, la zone d’occupation peut étre
presque identique a la distribution ou a la zone d’occurrence mais souvent, cela n’est pas le cas. Par exemple,
la distribution du boa constrictor (Boa constrictor), en Amérique du Sud et centrale, est vaste mais sa zone
d’occupation est presque aussi importante parce qu’il a la capacité de survivre dans des milieux modifiés par
'lhomme. A l'inverse, la distribution du boa émeraude (Corallus caninus), en Amérique du Sud, est vaste mais
sa zone d’occupation est plus petite parce qu’il a besoin des habitats des foréts pluviales et qu'il ne peut pas
survivre dans les milieux modifiés par ’homme. L'encadré ci-dessous présente un exemple d’'estimation de la
zone d’occupation. Le calcul de la zone d’occupation doit reposer sur des données actuelles, par exemple, en
intégrant I'habitat qui a été converti ou transformé et qui n’est plus approprié pour I'espéce. L'estimation de la
zone d’occupation doit étre appliquée au niveau national, et non au niveau de la sous-population soumise au
prélévement.
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Exemple de zone d’occupation .

Nous examinons ici la zone d'occupation de
Leiopython albertisii en Indonésie, une espéce de
python qui vit sur I'lle de Nouvelle-Guinée. Un petit
nombre est prélevé en Nouvelle-Guinée indonésienne
chaque année pour alimenter le commerce des
animaux de compagnie.

© L. albertisii vit en Indonésie, un pays dont la
superficie est de 1 904 569 km? (Encart A).

©  Toutefois, L. albertisii n’est présent que dans
les provinces indonésiennes de Papouasie et
de Papouasie occidentale. La superficie de ces
provinces est de 416 129 km?2.

© En outre, L. albertisii ne vit que dans les
habitats de foréts pluviales que I'on ne trouve
pas sur les hauts plateaux ni dans le sud de la

Encart B. L. albertisii ne vit que dans les

Papouasie. foréts pluviales de plaine de Papouasie
(rouge). Il ne vit pas dans les zones boisées
ou sur les hauts plateaux (gris).

Cycle de vie

Le cycle de vie concerne les caractéristiques d’'une espéce qui affectent sa survie et son potentiel de
reproduction, comme le moment et 'age de la maturité, la fréquence de reproduction et la fécondité, et la durée
de vie. Au sens large, ces caractéristiques jouent un role important en déterminant la résilience d’'une espéce
a l'utilisation. La capacité de rétablissement d’'une espéce apres le prélevement est influencée par plus d’'un
cycle de vie de cette espece (par exemple, densité-dépendance) mais en général, si elle met longtemps a
atteindre la maturité, se reproduit de facon non fréquente et ne produit qu’un petit nombre de descendants, une
espéce mettra plus longtemps a se rétablir (figure 2). A l'inverse, une espéce qui grandit et atteint la maturité
rapidement et qui a beaucoup de descendants chaque année se rétablira probablement beaucoup plus vite.
Les autorités scientifiques qui réalisent une premiere évaluation doivent tenir compte de tous les aspects du
cycle de vie d’'une espéce et rendre le meilleur jugement possible (sachant qu’il n’y a pas de critéres fixes ou

” o«

guantitatifs pour “rapide”, “moyen” ou “lent”).

Le plus souvent, les caractéristiques du cycle de vie d’'une espéce peuvent étre déterminées en consultant la
littérature existante mais parfois, il n’existe pas de données disponibles pour faire cette détermination. Dans ce
cas, les autorités scientifiques peuvent estimer ces caractéristiques d’apres les études faites sur des espéces
apparentées, qui présentent probablement des caractéristiques semblables a celles de I'espéce concernée.
Néanmoins, il est bon que les autorités scientifiques enrichissent leurs connaissances sur la biologie d’'une
espece en menant des études de terrain et en étudiant les serpents a mesure gu’ils sont prélevés pour le
commerce.
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Figure 2. Diagramme des gradients de caractéristiques du cycle de vie, soulignant les différences entre des
cycles de vie “rapides” et “lents” (modifié avec l'autorisation de Fitzgerald, 2017).

Facteurs de risque additionnels

Les ACNP CITES doivent considérer tout le prélévement pour le commerce international. Ce critére peut étre
utilisé dans le cadre de la premiére évaluation pour tenir compte des taux présumés ou estimés du commerce
illégal. Si le taux de commerce illégal est connu ou peut étre estimé approximativement, les autorités
scientifiqgues doivent l'inclure dans le critere Taux de prélevement annuel de la premiére évaluation. Si le
volume de commerce illégal est inconnu, mais que I'on présume qu’il est préjudiciable, on peut attribuer la note
“1”. Si le commerce illégal est présumé mais que la probabilité qu’il nuise a la survie de I'espéce est faible, le
critére doit étre laissé en blanc ou recevoir la note “0”.

En outre, d’autres processus menacgants agissant sur une espéce peuvent exacerber le risque du prélevement
pour le commerce. Par exemple, la probabilité qu’un prélévement soit préjudiciable peut étre plus élevée pour
une espece de serpent subissant les effets de prédateurs envahissants que pour une espéce qui ne les subit
pas. En conséquence, par mesure de précaution, les autorités scientifiques doivent vérifier le statut de la Liste
rouge de 'UICN pour I'espéce lorsqu’elles réalisent la premiéere évaluation. Si 'espéce est classée Vulnérable,
En danger ou En danger critique, une note maximum de “1” doit étre portée sous ce critere. Intégrer ce critére
est un moyen utile d’évaluer une vaste gamme de risques additionnels, tout en maintenant la premiere
évaluation simple et efficace pour les usagers.

Réaliser une premiére évaluation avec peu de données
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La premiére évaluation est congue pour étre réalisée avec un minimum d’informations sur I'espéece : il devrait
donc y avoir peu de cas ou I'on ne dispose pas d’'un niveau superficiel de connaissances. Par exemple, le taux
de prélévement ou d’exportation devrait étre connu, parce que lI'organe de gestion CITES contacte I'autorité
scientifique pour avoir des informations concernant les exportations d’un nombre donné de spécimens. Il devrait
aussi y avoir quelques connaissances sur la zone d’occupation de I'espéce parce que le type d’habitat pour
'espéce est disponible. Si 'on ne sait rien d’autre sur I'espece, ou si les caractéristiques de son cycle de vie
sont inconnues ou ne peuvent pas étre déduites des connaissances que I'on a d'une espece étroitement
apparentée, il convient d’appliquer une approche de précaution.

Note sur les critéeres utilisés

Les valeurs utilisées pour les trois principaux critéres de la premiére évaluation sont fondées, en partie, sur les
valeurs fournies dans les critéres de la Liste rouge de 'UICN. Elles ont été mises a I'essai et appliquées a tous
les serpents inscrits a 'Annexe Il de la CITES actuellement élevés en ranch ou prélevés dans la nature pour le
commerce. Les notes de la premiére évaluation pour toutes les espéces de serpents inscrites a la CITES se
trouvent dans I'annexe B. Certes, les critéres utilisés dans la premiére évaluation sont spécifiques et les
administrateurs n’ont peut-étre pas toujours d’informations parfaites sur une espéce (p.ex.,la zone
d’occupation pourrait étre plus importante qu’estimée) mais les catégories sont vastes. En conséquence, la
probabilité que les administrateurs évaluent une espéce en s’appuyant sur la catégorie correcte pour n'importe
quel attribut est trés élevée.

Pour des exemples développés d’une premiére évaluation pour les espéeces de serpents inscrites ala
CITES, voir annexe B.

4.4 Etape 2: Deuxiéme évaluation

La premiere évaluation étant terminée, si le caractere non préjudiciable ne peut pas étre facilement établi, une
deuxiéme évaluation est nécessaire. Avec l'information disponible, les autorités scientifiques doivent chercher
a rejeter les critéres suivants:

Un déclin continu observé, estimé, déduit ou présumé de I'une des caractéristiques suivantes:

i) l'abondance de la population;

ii) la zone nationale d’occupation;

iii) le nombre de localités ou de sous-populations;

iv) le nombre d’individus adultes;

v) lataille moyenne des corps;

vi) la taille minimale au moment de la maturité sexuelle;

vii) la capture par unité d’effort; et/ou

viii) d’autres facteurs indicateurs d’un prélévement non durable.

Ces criteres ont été modifiés a partir des critéres de la Liste rouge de 'UICN pour les espéces menaceées et les
criteres utilisés par les Parties & la CITES pour évaluer la nécessité d’inscrire une espéce a I'Annexe |
(résolution Conf. 9.24). Chacun de ces critéres est un indice commun utilisé par les administrateurs chargés
des espéces sauvages pour évaluer la durabilité du prélevement. Si I'un des criteres mentionnés ci-dessus
n’est pas satisfait, il se peut que I'utilisation ne soit pas durable, ce qui peut entrainer un commerce préjudiciable
et nécessiter des mesures de gestion pour empécher tout nouveau déclin. Aller a 'Etape 3.
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Si des informations suffisantes sont disponibles pour rejeter chacun des criteres ci-dessus, un ACNP positif
peut étre fait et faire 'objet d’'un rapport a I'Etape 4.

4.5 A quoi devrait ressembler une Deuxiéme évaluation?

Une deuxiéme évaluation peut étre simple ou complexe, et les données nécessaires pour garantir que le
commerce n’'est pas préjudiciable doivent étre proportionnelles au niveau de risque. Par exemple, le caractére
non préjudiciable peut étre facilement établi pour une espéce si 80% de son aire de répartition se trouve dans
des aires protégées, ce qui suppose que 20% seulement de la population de I'espéce est disponible pour le
prélévement. Par ailleurs, des données de suivi simples peuvent étre suffisantes pour établir le caractére non
préjudiciable. Ainsi, les autorités scientifiques CITES peuvent avoir des données indiquant que le prélevement
ou les volumes d’exportation annuels et le nombre de permis délivrés sont restés constants avec le temps, et
des études périodiques sur le terrain montrent que I'on rencontre encore relativement facilement I'espéce dans
toute son aire de répartition. Des données simples de ce type peuvent suffire pour établir une deuxiéme
évaluation et démontrer que le prélévement n’est pas préjudiciable.

Dans d’'autres cas, un suivi plus complexe peut étre requis pour établir le caractére non préjudiciable avec un
niveau de confiance suffisant. Dans tous ces cas, cependant, les autorités scientifiques devraient s’efforcer de
garantir gu’il n’y a pas de déclin dans les attributs mentionnés plus haut.

Pour d’autres informations sur les méthodologies de suivi qui peuvent étre utilisées pour étayer la
deuxieme évaluation, voir section IV, annexe A.

Pour des exemples développés d’une deuxieme évaluation, voir annexe C.

4.6 Etape 3: Intervention de gestion

Lorsque, pour garantir que le commerce n’est pas préjudiciable, des procédures de gestion révisées sont
requises mais ne sont pas encore appliquées, les Parties devraient décrire les mesures de suivi et de gestion
qui sont prévues et la maniére dont les résultats vont étre interprétés en termes de commerce non préjudiciable,
a l'Etape 4.

Le type de mesures de gestion a appliquer et la rigueur des interventions dépendent de I'espéce, du risque du
prélévement et du commerce et du contexte particulier du pays. Par exemple, certains prélévements exigeront
des limites de taille légérement plus étroites pour les spécimens qui peuvent étre prélevés. Dans d’autres cas,
les mesures de gestion peuvent inclure des réductions importantes des quotas de prélévement, ou lorsque le
suivi a révélé des déclins plus graves de la population — une suspension des exportations. Les mesures de
gestion communément utilisées sont les suivantes:

o Limites de taille
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Limites de saison

Restrictions de I'effort

Quotas

Suspensions des exportations

O O OO

Pour d’autres orientations sur les types et les moyens d’appliquer des mesures de gestion spécifiques,
voir section V, annexe A.

4.7 Etape 4: Rapport

Le rapport d’ACNP doit décrire les étapes suivies pour établir le caractére non préjudiciable du commerce. Pour
de nombreuses especes, il suffira peut-étre de faire la premiére évaluation mais pour celles qui ont besoin d’'une
deuxiéme évaluation, il faudra peut-étre faire des analyses de base sur les tendances du prélévement au moyen
de protocoles de gestion et de suivi détaillés. Il n’est pas nécessaire que les résultats et explications des
protocoles de suivi ou des systéemes de gestion utilisés pour réaliser la deuxiéme évaluation suivent
un modele particulier.

4.8 Prise de décisions avec peu de données disponibles

Lorsqu’il n’y a pas assez, ou pas du tout, de données pour pouvoir rejeter les critéres de la deuxiéme évaluation,
les autorités scientifiques doivent s’efforcer d’améliorer les protocoles de suivi (en utilisant les orientations sur
les systémes de suivi qui se trouvent dans la section 1V, annexe A) ou appliquer des mesures de gestion de
précaution pour faire en sorte que le commerce ne soit pas préjudiciable (en utilisant les orientations qui se
trouvent dans la section V, annexe A).
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5.0 Gérer les populations de serpents

La gestion du prélévement des serpents pour le commerce peut étre simple ou complexe, et la complexité du
systeme dépend essentiellement des objectifs des administrateurs et des avantages a tirer de la ressource.
Par exemple, lorsque la probabilité d’'un prélévement non durable est faible, la gestion du prélevement requise
peut étre limitée ou inexistante. Lorsque I'on présume qu’il pourrait y avoir un prélevement préjudiciable, réduire
simplement le volume du prélévement et les exportations peut étre un meilleur moyen d’utiliser les ressources
gue la mise en place de systemes de gestion complexes du prélévement. En revanche, un systéme de gestion
élaboré du prélevement peut étre nécessaire si 'on veut améliorer le rendement maximum durable de la
ressource pour obtenir un rendement économique supérieur ou améliorer la certitude que le prélevement, a un
certain niveau, n'est pas préjudiciable a I'espéce. Quel que soit le type de systéeme de gestion appliqué, il
devrait, pour bien faire, intégrer un suivi permanent pour détecter des changements futurs dans la population
exploitée et permettre une action corrective de suivi, si nécessaire.

Le présent guide sur les ACNP ne prescrit pas ce que le systeme de gestion doit étre. Les Parties peuvent
appliquer différents systéemes de gestion pour contribuer aux ACNP pour les especes de serpents inscrites a la
CITES et chacun peut étre évalué selon ses mérites respectifs.

Les outils qui peuvent étre utilisés pour gérer le prélevement de serpents sont présentés et discutés
dans lasection V, annexe A. Des exemples de systéme de gestion et de mesures de gestion spécifiques
aux serpents figurent dans I'annexe C.

5.1 Concevoir un systeme de gestion approprié

La conception d’'un systeme de gestion spécifique pour le commerce d’une espéece est souvent complexe. Les
incertitudes inhérentes et le désir de n'autoriser le commerce que si I'on a une connaissance exhaustive de la
biologie de I'espéce et du taux de prélevement peuvent entraver une gestion appropriée. En réalité, il est rare
gue l'on puisse obtenir des connaissances exhaustives et les systemes de gestion doivent reposer sur une
approche de gestion adaptative. Celle-ci est largement recommandée comme moyen de traiter les incertitudes
extrémes dans la gestion des populations et la prise de décisions (y compris dans la résolution CITES
Conf. 16.7 sur les ACNP). Le principe de base est que les décisions de gestion doivent étre traitées comme
des expériences délibérées, a grande échelle; en conséquence, pour mettre en place un systéme de gestion
optimal, il faut passer par un processus constant d’essais et d’erreurs. La gestion adaptative est particulierement
importante pour les serpents dont les populations sont, par nature, difficiles a étudier sur le terrain avec précision
(point discuté dans la section 3.0). Cette difficulté est souvent exacerbée par un manque d’information sur les
taux d’immigration dans les populations, les structures de mouvement des serpents et la survie liée a I'age.
Néanmoins, par un processus constant d’essais, d’évaluations et d’améliorations, il est possible de trouver des
solutions de gestion bénéfiques pour les serpents, la population et I'environnement.

Un systéme de gestion approprié devrait donc comprendre a la fois le suivi et la gestion, de fagon que des
mesures de gestion puissent s’appliquer si le suivi révele des changements éventuellement préjudiciables dans
la population exploitée. Trois étapes importantes doivent étre intégrées dans la conception d’un systéme global
de gestion des serpents:
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1) comprendre I'histoire naturelle et les dynamiques du commerce de I'espéce concernée;

2) décider d’'un systéme de suivi approprié pour chaque cas et I'appliquer (Orientations dans la
section IV, annexe A);

3) décider de mesures de gestion appropriées pour garantir que le prélevement reste dans des limites
durables et appliquer ces mesures (Orientations dans la section V, annexe A).

5.2 Financement dédié

Aucun systéme de gestion ou de suivi ne peut étre élaboré, appliqué et maintenu sans un financement dédié.
Une gestion appropriée peut maintenir des populations de serpents en bonne santé, et les avantages
économiques que I'on peut en tirer, de sorte qu’il est du meilleur intérét des Parties et des personnes impliquées
dans le prélévement et le commerce des serpents d’attribuer des fonds au suivi et a la gestion des espéeces
faisant I'objet de commerce. En conséquence, pour concevoir un systeme de gestion dans le cadre d’'un ACNP
CITES, un mécanisme financier dédié doit étre inclus. Il importe peu que le financement provienne d’un budget
attribué par le gouvernement ou de droits prélevés sur I'industrie. Sans un cadre financier solide en place, la
continuité de tout systéme de suivi et de gestion est fragilisée et peut, a I'avenir, empécher les Parties de réaliser
des ACNP satisfaisants. Des précautions doivent étre exercées concernant I'aspect colt-efficacité. Les plans
de gestion ou de suivi doivent étre congus en fonction des ressources économiques disponibles et appliqués
en harmonie avec les avantages potentiels dérivés de l'utilisation de la ressource. Certains plans de gestion
deviennent si rigoureux et si complexes qu’a long terme, ils ne sont plus rentables sur le plan économique.
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Section | . Background to this guidance

This Non-detriment Findings (NDF) Guidance for snakes is the result of Decision 16.102 from the Sixteenth
Meeting of the Conference of the Parties to CITES (Bangkok, Thailand, 03-14 March 2013). At CoP16, the
Parties requested the CITES Secretariat to:

“compile information and develop guidance that can assist Parties in the making of non-detriment findings,
management systems for wild populations and the establishment of export quotas for Appendix-1l snake species
in trade, by undertaking relevant research, consulting with relevant experts, examining suitable examples and
case-studies, and building on the results of the International Expert Workshop on CITES Non-Detriment
Findings (Cancuin, 2008) and recommendations on the making of non-detriment findings from the Conference
of the Parties.” http://www.cites.org/eng/cop/16/doc/E-CoP16-57.pdf

The CITES Secretariat in turn commissioned the IUCN, through the IUCN-SSC Boa and Python Specialist
Group (BPSG), to assist this task. This report is the result of this work and aims to provide CITES Scientific
Authorities with guidance in monitoring, management and implementation of effective NDFs for snakes, so trade
can continue to benefit people while ensuring wild populations are not negatively impacted.

This Guidance was refined in May 2017 at an Expert Workshop on the Making of CITES Non-detriment Findings
for Appendix Il listed snakes held in Kuala Lumpur, Malaysia.

Click here to return to the Introduction.

Section Il . Definitions and concepts

This section provides further information and discussion about several aspects related to non-detriment,
sustainability and harvest theory. This section is aimed at those seeking to understand the principles of
harvest biology, and how this might be applied to developing the basic capacity to make NDFs. To begin, we
provide a number of key points and discuss them in detail below:

1) In the majority of circumstances, animal populations can withstand some level of harvest.

2) Harvesting can result in large declines in species abundance, yet harvest can still be sustainable
and well above the level at which it is deemed detrimental.

3) Commercial extinction can result in a species becoming commercially unsustainable to harvest,
even if the harvest is biologically sustainable and extremely safe from biological extinction.

4) Thus, the main issue concerning CITES is when neither declines in abundance nor harvest levels
can be controlled or managed and are in free-fall.

Harvest theory
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In its simplest form, sustainability is the ability to endure or keep something going (Erdelen, 1998; Webb,
2002). The text of the CITES Convention does not mention the word sustainability, but merely that trade
should not detrimentally impact the species being traded.

Theoretically, a non-harvested population, at carrying capacity, can be expected to have an abundance that
fluctuates from year to year (due to various environmental and other factors), but is stable over time. The
factors increasing the population (reproduction, immigration) are balanced against the factors decreasing the
population (emigration, mortality), so there is zero population growth (Fig. 1).

Carrying Capacity 4\

Commercial Extinction Sustainable or
“non-detrimental”

[}

N harvest

(7]

c

o

=

)

2

& Maximum sustainable <

yield <\

“Unsustainable” or
“detrimental”
harvest

Biological Extinction f/

Fig. 1. Hypothetical visual representation of how several concepts of sustainable use and detriment interact,
and their application to a population of snakes.

When populations are harvested, abundance declines, but population growth is stimulated. This is because
the resources available to a population are density-dependent; the remaining individuals within the population
have access to relatively greater resources, and the factors favouring population growth increase relative to
those favouring population decline (Caughley and Sinclair, 1994).

In every population there is an optimum level of population reduction, to a new and reduced level of
abundance, in which population growth is maximised. If this level of abundance is sustained over time, by
management, the annual growth component can stay maximised and be harvested - theoretically forever.
This is sustainable use producing the maximum sustainable yield. If the level of population reduction does
not reach the optimum level but the new level of abundance is sustained, then this remains sustainable use
but not generating maximum sustainable yield. (Fig. 1).

Species Population size Harvest ﬁustamable
arvest rate

Cattle 26.4 million 9.7 million 36.70%

Sheep 75.5 million 33.4 million 44.20%
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Often the most  Pigs 2.0 million 4.7 million 235.10% important variable for
wildlife populations is not the
absolute Chickens 84.0 million 572.1 million 681.10% volume of a harvest
itself, but instead the rate of
harvest. However,  knowing

that the rate of harvest comprises a high proportion of the population may not make that harvest unsustainable.
For example, in managed animal populations, the total annual harvest can exceed the size of the standing
population supporting the harvest (Table 1). Domestic animals provide a valuable example of highly productive
animal populations. TabIe 1 shows that harvest rates vary considerably depending on the life histories of the

species concer d Of |ca ce is that the go ulation.si s and chic gg well below the annual
harvest rate for G S \ﬁlﬁ Rlir Rt ﬁga%ﬁ(@a%ll%d ﬁﬁa@mh rates (Webb

et al. 2003). agrlcu tur our e AUStralian Bureauro

The main issue concerning CITES is when the rate of harvest exceeds the factors promoting population
growth, and neither the resulting decline in abundance nor the harvest level can be controlled or managed.
This is unsustainable use or overexploitation (Fig. 1), and may result when (from Caughley, 1992):

e the number of individuals harvested each year exceeds the maximum sustainable yield of the
species; or

o the percentage harvested each year exceeds the intrinsic rate of increase of the species; or
e harvesting reduces the species to a level at which it is vulnerable to other influences upon its survival.

It is in these situations that the risks of extinction escalate and ongoing harvest for trade is considered
“detrimental” to the survival of the species.

For a useful and more detailed discussion of these concepts and harvest theory for CITES listed
species see the following document from the Cancun CITES Non-detriment findings Workshop.

Commercial vs biological extinction

CITES deals with the risk of biological extinction (a conservation problem). By contrast, commercial
sustainability refers to decreasing productivity of a harvest, perhaps reaching commercial extinction — harvest
of that species is no longer commercially viable (an economics problem; Magnusson, 2002).

As in the case of fisheries, snake populations can be harvested “unsustainably”, leading to their commercial
extinction, yet their wild population can still number in the millions (this typically occurs when the cost of locating
and capturing individuals is greater than their sale price). Commercial extinction can therefore occur when a
species’ population is healthy and stable, and at no risk of biological extinction (Fig. 1). This can create dangers
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when interpreting trade data to make inferences about the status of wild populations. For example, volumes of
trade in a snake species may suddenly decline, suggesting that biological sustainability may be compromised.
While in some cases this may be true, it may be equally plausible that the decline is a result of other variables,
for example, employment in other sectors that are more economically lucrative than the snake trade. People
may then stop harvesting snakes in search of better income earning opportunities, resulting in fewer individuals
entering trade. This can give the false impression that population declines have occurred, when in reality the
trade volumes rise again once snake harvesting becomes more profitable — either through increased export
prices or falls in prices of goods in other sectors. Commercial extinction is thus not a static force. It can come
and go, with little correlation with what is happening with populations of wild snakes.

Click here to return to return to Defining “Non-detriment”.
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Section Ill = The management context for snakes

» Snakes are difficult to study

The population status of many species of animals can often be easily evaluated. Snakes do not offer such
possibilities, largely due to their secretive, cryptic and sedentary nature, resulting in very low detection probability.
Many snakes are difficult to capture in traps, cannot be detected by remote infrared cameras, nor identified by tracks.
Snakes are thus notoriously difficult to census, which constrains our ability to monitor and evaluate their population
trends — even when significant resources are dedicated to the task. The lack of a standardized methodology for
monitoring remains a major limitation for the management of snake populations (Seigel and Mullin, 2009). In most
countries there is a lack of experience in dealing with the innovative approach needed to manage snake harvesting.
Parties are often confronted with strong demands, requesting profound academic knowledge on the population of
the species being utilized. However, the expectation that Parties using snakes for domestic and export purposes
should have perfect knowledge about the status of wild populations supporting those uses is unrealistic and
scientifically out of reach in most contexts.

» Limited background information

As a result of the above-mentioned constraints, there is a lack of literature on snake demography for most traded
species. This information gap prevents the use of modern analytical tools (such as Population Viability Analysis, etc.)
that have been widely used for assessing harvests in other vertebrate taxa (Dorcas and Willson, 2009). In general,
snakes exhibit great intraspecific variation in many of their demographic and biological parameters, both at spatial
and temporal scales. This means that basic biological parameters obtained for a specific place or time usually will
not be useful or applicable for making inferences in a different situation at a different time. Added to this, some shake
species appear to become more productive in parts of their range where natural habitats are converted for agricultural
purposes, whereas others may not. As Fitzgerald (2012) states: replicating estimates throughout the range of a
commercially exploited species is simply not feasible.

> Resistance to snake research

Some CITES-listed snake species (e.g., cobras) are highly venomous, as are many traded snake species that are
not listed on CITES. As a group, snakes are responsible annually for a higher number of human fatalities than all
other wildlife species combined. There is thus an age-old conflict between humans and snakes, which lead to many
snakes that are encountered opportunistically being killed as pests, regardless of legal status. This also limits public
interest and participation in snake research and conservation, which is reflected in a paucity of information available
for most species. From a management perspective, people collecting wild snakes, and investigators working to
understand their population biology, often have to contend with real risks. Added to this is a preference for the study
of taxa deemed to be more charismatic than snakes, or those that receive greater funding, despite high levels of
trade in many species of snakes. The negative values generally attributed to snakes have resulted in limited studies
being conducted and for this reason there is little biological information available for many species.

> Attributes that assist sustainable trade
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Despite snakes being difficult to study because of the attributes discussed above, these same attributes also confer
a level of sustainability to harvesting for trade. The sedentary and cryptic nature of snakes, that makes surveying
their populations so difficult, also makes them difficult to find for collectors. This difficulty allows many individuals
within populations to remain undetected, and allows them to thrive even within urban environments. These
characteristics are partly responsible for the very high, yet seemingly sustainable, volumes of harvest experienced
by many snakes around the world.

» Improving knowledge

To improve basic knowledge about snakes in trade, managers are urged to learn as much as possible about snakes
by examining individuals collected for trade. Gathering data from hunters, slaughterhouses or holding facilities can
provide important biological and ecological information on species, such as: harvest rates, habitat preferences,
breeding seasons, body sizes, sexual dimorphism, sex ratios, food habits, sizes at maturity and first reproduction, as
well as many other important attributes that could not easily be determined using traditional research survey
approaches (e.g., Shine et. al., 1999; Waller et al., 2007; Natusch and Lyons, 2012). In many cases this is a far more
simple and cost-effective means of data collection than undertaking targeted field studies and can be carried out
simultaneously with harvest management. Parties are urged to consider using this method to begin improving
knowledge about the basic biology of snakes entering trade.

Click here to return to Management context for snakes.
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Section IV . Additional guidance on completing a
Secondary Evaluation

What is a Secondary Evaluation trying to achieve?

The Secondary Evaluation as part of these NDF Guidelines aims to build up an understanding of how populations
are changing over time and whether harvesting for trade may be negatively impacting those populations. For many
Parties, sufficient information may already be available to establish non-detriment (from existing monitoring programs
or use of basic information). For example, although a species may have qualified for a Secondary Evaluation, 80%
of its population may occur in protected areas, making a secondary assessment straightforward. However, for those
Parties for which such information is not available, it may not be possible to make a decision about non-detriment
with reasonable confidence. In this instance, the implementation of monitoring systems may be required to elucidate
trends that indicate whether population declines are occurring. This section provides guidance on how Parties can
implement monitoring programs to adequately complete the Secondary Evaluation and establish non-detrimental
harvest of snakes for trade.

Key principles for successful monitoring programs
Ongoing monitoring —to predict the future we must look to the past

Long-term monitoring is the best way to reveal detrimental trends in snake populations. This is because snake
populations exhibit enormous variability and unpredictability in annual abundance in response to environmental
stochasticity. Although short term, single year studies can yield important information on population features (e.g.,
number of snakes, their sizes and sexes), their limited duration provides only a temporal snapshot, and cannot be
used to determine population trends that can reveal population status or health. Because of this, resolving whether
an observed population trend is normal for a species or the result of potentially detrimental declines due to harvesting,
in many cases, may be impossible without long-term monitoring. This may in turn complicate management strategies
and result in scarce resources being used to solve problems unrelated to harvesting. Establishing baseline
knowledge of what a dynamic natural population looks like can help us recognize when unnatural and potentially
detrimental changes may have occurred and allow us to apply suitable management interventions to ensure trade is
sustainable in the future.

Consistency

Consistency can be the most important part of any ongoing species-monitoring program. When monitoring is carried
out, managers must ensure the same sites are visited at the same times of year. The same variables of interest must
also be measured, and effort must be made to ensure the same techniques and investigators (if possible) are also
used. These should all remain consistent in order to properly tease apart what are real (environmental or
anthropogenic) effects on the population and what are observer of methodological biases. For example, visiting a
wildlife trader and counting snakes at a different time of year than the year before may erroneously suggest that
populations are decreasing if fewer individuals are counted. Similarly, measuring snakes from the snout to the tail tip,
when in previous years snakes were measured from the snout to the anus, may falsely indicate that the population’s
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mean body size is increasing when it may not be. Such biases will reduce the power and effectiveness of monitoring
schemes and may result in managers overlooking harvest effects and failing to implement proper management
protocols.

Case by case application

All snake species are unique, and the characteristics that define one species may not define another. In addition, the
trade dynamics and market forces that act upon different snake supply chains vary among species, between
countries, and over time. This inevitably results in no two non-detriments findings being the same, which requires
evaluation of trade impacts to be determined on a case-by-case basis. When carrying out a Secondary Evaluation
and implementing a monitoring program, Scientific Authorities must account for these differences and design systems
that are most suited to the species and trade situation in question.

Harvest monitoring

Harvest monitoring is often the simplest yet most important means of monitoring the sustainability of a harvest of
snakes. Many Parties already adequately monitor their harvest of Appendix Il listed snakes and the CITES Secretariat
also contributes to trade monitoring by maintaining the UNEP-WCMC CITES Trade Database.

Where is a harvest monitored?

Harvest monitoring can take place at any part of the trade chain. Some Parties may choose to monitor harvests at a
single point in the chain such as the harvester, while others may choose to monitor at multiple points. Each situation
involving different species will be unique and will depend on the type of trade being conducted (e.g., trade in skins or
live snakes), the logistical feasibility of monitoring and the level of resolution that the Party wishes to monitor.

There are three main points at which a harvest can be monitored. These are:

e Hunters and collectors (the first people in the trade chain that are capturing the snakes)

e Traders and exporters (this can include middlemen, agents, pet holding facilities, slaughterhouses,
stockpilers, tanneries and exporters)

e National and international trade databases (e.g., the UNEP-WCMC CITES Trade Database, which
provides data on exports of every CITES Appendix Il listed species made by the Parties, based on data
provided in the Annual Reports submitted by Parties on their exports and imports).

Often these levels of monitoring overlap. For example, many pet collectors are also exporters. Regardless of which
level within the trade chain focus is placed, by regularly collecting information from actors at one or more of these
points, managers are conducting harvest monitoring. If in a particular year a harvest begins to decline, this can be
recognized because of resulting changes in the data collected in that year compared to previous years.
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What level of trade should be monitored and how?

Determining where in the trade chain to monitor depends largely on the type of information to be gathered and the
type of trade that is taking place. For example, for trade in pet snakes, the most logical points to monitor may be at
the exporter level (to understand how many individuals are collected and obtain large samples on the body sizes and
sexes of harvested snakes). On the other hand, for trade in snake skins it may be more logical to monitor at the
slaughterhouse level than the tannery or exporter level because this can yield information on numbers traded, sizes,
sexes and reproductive condition of snakes, before their skins are removed and this valuable information is lost. For
those countries where there are no slaughterhouses because snakes are skinned by the hunters in the field,
monitoring a sample of hunters would be preferable so that important demographic information can be gathered from
snakes as they are killed. For larger samples and for making management decisions, analyzing information from
skins at the first point of stockpiling may be the most useful option. Determining at what point to monitor may also be
linked to the type and geographic scale of management system that is in place (see Section V). Table 3 summarizes
information on the types of data that can be gathered and the limitations of monitoring harvests at different points of
the trade chain.

Table 3. The types of data that can be gathered at different levels within the trade chain and the data
limitations of each (modified from Fitzgerald, in McDiarmid et al. 2012).
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Level of trade

Data to be gathered

Limitations

Hunters and
collectors

Numbers of individuals captured per
unit effort.

Demography of the harvested
individuals (sex, size and perhaps
reproductive condition of snakes).
Information on hunting patterns.
Understanding of collection methods.
Collection date and geographic origin.

e Logistical difficulty in surveying
many hunters regularly.

e  Small sample sizes.

e Information often only
anecdotal in nature.

e Logistical difficulty to sample
large harvesting areas.

Traders and
exporters

Large samples of snake body sizes (or
skin sizes), sexes and reproductive
condition that are representative over
large areas.

Trends in individuals purchased per
year and in different seasons.

Can often provide information on levels
of illegal trade.

e Precise origins difficult to
determine unless trade is
traced.

e Little information on hunter
effort.

e Lack of biologically meaningful
information (sex, body size,
reproductive condition) when
dealing with skins only.

National and
International
trade
databases

National and global trends in import
and export volumes and trade routes
can be understood and compared.

e Often no information on
domestic trade.

e Need to be interpreted with
caution due to many external
forces (e.g., market forces)
that influence trade.

What information is important and how is it interpreted?

Harvest monitoring aims to understand changes over time, and does so by examining trends in the medium term (3-
5 years) to the long term (>5 years). When a database of knowledge about a harvested population has been
consistently and rigorously gathered, ongoing monitoring can reveal changes to that population, which may be a
direct result of harvesting pressure (e.g., see Lyons and Natusch, 2011, for an example of demographic changes
over two years). Thus any wildlife monitoring program, regardless of which point in the trade is being monitored, is

interested in change.

Specific types of change relevant to monitoring are discussed in detail as follows:

Changes in numbers of snakes harvested
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Increases or decreases in harvest levels can be useful indicators that something in the wild population is changing.
Data on the numbers of snakes harvested can be collected at the hunter level, middlemen, trader, slaughterhouse
or exporter level, and at the export level. If sample sizes at the lower levels of the trade chain (e.g., hunter,
slaughterhouse) are appropriate for analysis, then we should expect to see a correlation between the number of
shakes collected by hunters and the number of snakes sold by exporters.

Unfortunately, however, data on the number of snakes collected (equivalent to “yield” in fisheries) does not provide
a conclusive answer to the sustainability of trade. Other factors unrelated to the health of snake populations can
result in changes in harvest levels, so overall trends need to be interpreted with accompanying data from other
monitoring procedures and associated factors (see discussion below for examples).

Changes in hunting effort

The most common scenario for snake harvest systems is that many opportunistic hunters contribute few animals to
trade, while a few expert hunters contribute many animals. Because of this, focusing monitoring effort on those expert
hunters can be extremely useful. Not only can expert hunters provide important qualitative information about
harvesting sites and trends, but they also allow managers to determine the effort needed to a capture a given number
of snakes. Hunter effort may also be gained indirectly but efficiently from actors in other areas of the trade chain. For
example, many hunters only sell snakes, or their parts and derivatives, to specific traders, pet collectors or
slaughterhouses. Requiring these operations to record each hunter and the volume of snakes or their parts collected
by them over known periods will provide managers will valuable information. This is called the catch per unit of effort
(CPUE) and is a quantitative means of understanding the relationship between hunter effort and harvest numbers.
For example, if hunter effort increases (e.g., the numbers of hunters increase or the same hunters spend more time
or effort hunting) but the number of snakes harvested remains the same, then this may suggest that the population
is in decline. Similarly, if hunter effort increases and the numbers of snakes harvested declines then it is possible that
the population is rapidly being overexploited. Conversely, if hunter effort is decreasing but the number of snakes
harvested remains the same, it may be that the population is increasing. When combined with data from other
sources about trends in trade (such as total number of snakes harvested and population demography) robust
conclusions can be drawn about whether such changes in the wild population are being caused by harvesting
pressure.

Changes in the harvest demographic

Several studies on snakes have shown that prolonged harvesting can affect a species’ population structure, which
may make it more vulnerable to overexploitation (Lyons and Natusch, 2011). For example, a decrease in the average
body size of snakes collected may mean fewer females are reproducing before they are harvested or that large highly
fecund females are being disproportionately harvested. Both scenarios may result in a reduction in population growth.
Monitoring the sex of harvested individuals is also important. For example:

e some sexes can be easier to capture than others (perhaps male snakes hunt in shallow water whereas
females hunt in deep water);

e one sex may be more sought after (males display bright colours desired by the pet trade whereas females
do not);

e the capture could inadvertently favor one sex over another (e.g., sexual dimorphism in body size may
result in pet collectors targeting small females, whereas the larger males are not as sought after);
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e or minimum capture size policies applied to highly dimorphic snakes (like boas, pythons or cobras) may
favor the hunting of one sex over another.

In most cases, the best place to monitor the harvest demographic is at the trader, middlemen, slaughterhouse or pet
collector level. Visits to these facilities allow investigators to cost effectively gather large amounts of demographic
data that are representative of the entire harvest. Body size and sex can be determined either in live or dead animals.
When live or dead animals are not available, as is the case when snakes are skinned in the field, consistent
measuring of skins at the trader, middlemen, or tannery level, year after year, also provides useful information on
trends in population structure.

Importance of collecting associated information

It is important that Scientific Authorities and wildlife managers consider how factors independent of harvesting
pressure, such as market demand, currency exchange rates, environmental factors and changes in local economies,
can influence the number of snakes harvested, hunter effort and population demography. For example, it may be
tempting to interpret changes in harvest numbers, demography or hunter effort as evidence of overexploitation when
in reality that is not the case. It is therefore important to incorporate secondary information in any analysis of harvest
monitoring data.

Examples of when factors independent of harvest affect snake population estimates may include:

e A new hunting technique may be implemented that reduces hunter effort while increasing numbers of

snakes harvested.

e Consumers may switch demands for pets from large adults to small juveniles, resulting in a shift in the
harvest size demographic.
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End users may begin to request snake skins above a certain length, resulting in a change in harvest
demographic in the exporting country.

Many snakes are commonly encountered only in the wet season. Monitoring the population or harvest in
the dry season may suggest that declines have occurred, when that may not be the case.

Increased employment opportunities in other industries, or a rise in social or unemployment subsidies,
may result in fewer people capturing snakes. The consequence is that fewer snakes will be harvested,
which could be erroneously attributed to population declines.

Recruitment of a new generation of hunters without experience in detecting snakes may result in

differences in capture vs. effort data erroneously suggesting the snake population is decreasing.

Sudden changes in price structure (like a change in the pricing policy for different snake lengths) may
introduce distortions over the size structure of the harvested snakes.

Environmental changes (exceptional droughts or floods) in a given year may affect the ability of hunters
to reach snakes or even produce temporary reductions in snake populations that may be erroneously
interpreted as a population decline due to harvest.

Changes in fashion may reduce or increase the demand from the fashion or manufacture industry.

Natusch et al., (2016) offers a useful example of harvesting monitoring data being used to assess sustainability in a

heavily traded snake.

Examples

Examples of harvest monitoring programs for hypothetical populations of snakes are provided in Tables 4, 5 and 6.
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Trade type | Scenario Monitoring system Hypothetical Result Interpretation and course of
action
Skin trade A species of snake is | ¢ Fifteen professional hunters | Annual visits to the hunters show that the number of | All of the information gathered

harvested for skins in
Country A to make

traditional drums in
Country B. The skins
used for the drums

need to be large, so no
individuals smaller than
one metre are
collected. There are five
slaughterhouses in the
country that skin equal
numbers of snakes
each year.

are visited once per year
and their capture rates are
recorded.

e Two of the five snake
slaughterhouses are visited
once per year and data are
gathered on the number of
snakes Killed, their body
sizes and sexes.

e Export volumes are
recorded and published in
the UNEP-WCMC CITES
Trade Database.

shakes being collected by each hunter is decreasing
each year. Two hunters have stopped working and the
others claim that the snake population is decreasing.

Average body size of snakes brought to the
slaughterhouses has decreased from 2.1 metres to 1.8
metres. The number of males and females collected
has remained the same, but the total number of snakes
brought to the slaughterhouse has been slowly
decreasing, despite market prices for skins being high.

Export volumes have been steadily decreasing despite
market prices for skins being high.

through the monitoring system
suggests that the wild snake
population is declining. Visits to
hunters and slaughterhouses have
revealed no other information that
might explain these declines.

The course of action is to
implement a management
intervention to  ensure the
sustainability of the harvest. A
negative NDF and voluntary
restrictions on exports may be
warranted (Step 3 of the NDF

Guidelines).

Table 4. A hypothetical scenario and harvest monitoring system for the trade in snake skins.
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Table 5. A hypothetical scenario and harvest monitoring system for the trade in snakes for pets
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Trade type | Scenario Monitoring system Hypothetical Result Interpretation and course of
action
Pet trade A species of | e Visits are made to five Visits to hunters every two years reveals that each hunter | Although the declines in exports

snake is highly
sought after for
the pet trade.
Individuals of all
sizes can be
harvested and
exported.

snake hunters once every
two years to examine
harvest rates and gather
other information about
the harvest.

e Visits are made to six out
of ten exporters to
examine body sizes,
sexes and the number of
snakes harvested.

e Exports are recorded on
the CITES Trade
Database.

collected approximately the same number of snakes each year,
but anecdotal information provided by the hunters suggests
that their competitors have gone out of business, despite
snakes still being easy to find.

Visits to exporters reveal that the number of snakes exported
has declined each year, which is supported by trade volumes
in the CITES Trade Database. Body sizes and sexes of the
harvested snakes have remained the same each year.
Secondary information suggests that this is because importing
countries are now breeding many snakes themselves and are
not relying on exports of wild specimens from other countries.
In addition, two more exporters have started trading that
species, further lowering the demand for snakes from the
exporters being monitored.

reported by the exporters may
suggest a decline in  wild
populations of this species, the
secondary information on demand,
the relative ease of collecting wild
shakes and the consistency in the
harvest demographic suggest that
the decline is due to market forces
rather than unsustainable
harvesting.

No changes to the management
system are needed.
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Trade type

Scenario

Monitoring system

Hypothetical Result

Interpretation and course of action

Meat trade

A species of snake is
collected, killed and
butchered for the meat
trade. Harvesting takes
place in two provinces
in Country A and there
are three processing
facilities in each
province. The snake
species exhibits female
biased sexual
dimorphism  (females
grow much larger than
males). Snakes of all
sizes are harvested, but
large individuals are
more valuable because
they yield more meat.

e Annual visits are made
to four snake hunters in
Province A and four
snake hunters in
Province B to examine
harvest rates and
gather other harvest
information.

e Visits are made to two
processing facilities in
each province and data
are gathered on the
number of snakes killed
and their body sizes
and sexes.

e The relationship
between the body sizes
of whole snakes and
the amount of meat
they contain is known

e Export volumes are

recorded in the CITES
Trade Database.

Visits to hunters in Province A reveal
that the number of snakes collected
and harvesting effort has remained
stable. However, hunters in Province
B are collecting the same number of
shakes, but claim to travel twice as
far to capture them and spend twice
as long trying to find them compared
to previous years.

Visits to slaughterhouses in Province
A reveal the number of snakes
collected, their body sizes, and their
sexes, have remained stable. In
Province B, the number of snakes
collected has remained stable, but
the average size of shakes has
decreased from 1.5 to 1.1 metres
and, unlike previous years, the
harvest has become heavily skewed
towards males.

The CITES trade database suggests
that meat exports are slowly
decreasing.

The data from hunters and processing facilities in Province A
do not suggest harvesting has impacted wild populations in that
Province because use appears to be sustained (ho change).
However, data from Province B suggests snakes are becoming
harder for hunters to find, suggesting populations may be
declining.

This would not be detected at the processing facility because
the hunters are working harder to supply the same number of
shakes to the facility each year. However, the average body
size of snakes collected has decreased, and is now focused
toward males. This suggests that trade has disproportionately
impacted large females and there are now very few females
reaching reproductive size. This may have negative
consequences for population recruitment.

Finally, the slow decrease in snake meat export volumes may
appear inconsistent because the same numbers of snakes are
being harvested annually. However, this fits with a reduction in
snake body sizes, because export volumes are recorded in
tons of meat rather than individuals. The volumes of export
have only been dropping slowly because Province A still has a
healthy population.
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The course of action is to implement a management
intervention to improve the sustainability. A negative NDF and
voluntary restrictions on exports may be warranted.

Table 6. A hypothetical scenario and harvest monitoring system for the trade in snakes for meat.
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Field Monitoring

This section provides guidance to Parties on how to conduct field monitoring for snakes and discusses some of the
variables and biases that should be taken into consideration. The methods presented here are by no means
exhaustive. Extensive literature exists on how population field monitoring can be undertaken for snakes. Two of the
most up-to-date sources include:

Snakes: ecology and conservation (2009). Edited by Stephen J. Mullin and Richard A. Seigel. Cornell University
Press, USA.

Reptile biodiversity: standard methods for inventory and monitoring. (2012). Edited by Roy McDiarmid et al. University
of California Press, USA.

Deciding when a field study is worthwhile

As discussed in Section 3.0, snakes possess a number of traits that make field monitoring more difficult compared
to other taxa. When determining whether it is worthwhile to conduct a population field study for a species of snake,
the two most important variables are the species’ distribution and detection probability. These are discussed below
with examples of when a population field-monitoring program may be worthwhile. If a population field studied is not
deemed to be worthwhile, then Parties should explore harvest-monitoring methodologies.

Distribution

Species of snakes with large distributions or with populations inhabiting variable landscapes may not be suitable for
field studies aimed at making inferences useful for management because of different population dynamics among
sites. For example, Reticulated Pythons (Python reticulatus) inhabit nearly every island in Indonesia, and are
harvested from many of these. Known variability in the life-history traits of pythons from different islands means that
extrapolating the results of field studies carried out in one area to make an inference about another, is problematic
and possibly useless. The logistical difficulties involved in adequately surveying all harvested populations are
insurmountable, meaning field studies for this species are not cost-effective or worthwhile. Species that are range
restricted or harvested from only a few sites are better candidates for population field studies.

Detection probability

Many species of snakes are harvested in large numbers only because of the sheer number of people entering their
habitats and opportunistically encountering them each day. However, these species may not be particularly easy to
locate in a targeted way. Too much time may be required for investigators to gather enough data in the field to make
robust conclusions about harvest effects. Species whose detection probability is high, or when large samples can be
gathered quickly, are best suited for field studies. Examples include species that are easily captured in traps, can be
easily located during surveys, or congregate together during certain periods of the year (e.g., pythons basking
together in rocky gorges during winter months, or rattlesnake hibernacula). For example, Brooks et al. (2007) were
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able to assess abundance of Cambodian water snakes because the snakes are easy to capture in traps. In many
cases, however, species that are easy for wildlife managers to capture are also easy for hunters to capture using
similar methods.

Designing a population field study

Before implementing a monitoring system for a population of snakes, a decision should be made on the level of
resolution that is required to understand changes in abundance. The researcher needs to decide whether they are
attempting to determine the population size or density of snakes at a site (absolute abundance) or if it is merely
sufficient to determine whether the population has changed since the last monitoring period (relative abundance).
Because the purpose of monitoring is to investigate population change, these Guidelines suggest that in most cases
an unbiased estimation of relative abundance is sufficient, particularly given logistical and financial limitations.
Determining absolute abundance may be possible for species inhabiting small areas, and when logistical and
financial impediments are not an issue.

What is the information of interest and how should it be interpreted?

In the same way that when conducting harvest monitoring we are looking for changes in the overall harvest and
hunting patterns, population field studies are also looking for change over time (trends). In order to determine changes
in abundance or population structure, a minimum of two years of monitoring is usually needed.

Thus, when conducting a field study, the information of interest is:

1) The number of animals captured in the sample (a proxy for overall population size), and

2) The size of the captured individuals in the sample (a proxy for overall population demographic which may
signal if population is compromised)

A change in the number of individuals recorded in surveys, or changes in the body sizes of those individuals, may be
a result of harvesting. As usual though, it is also essential to understand the biases that may be inherent in any field
study. For example, field sampling may reveal that a population consists of predominantly large individuals. However,
this may not reflect the true population demographic, but may be because trapping or survey methods are only
suitable for large rather than small individuals. Ensuring consistency in survey methods, investigators and the timing
of surveys from one sampling period to another is the best way to mitigate these types of biases. Environmental
variations, like the impact of extraordinary droughts or floods, need to be considered in the interpretation of data, as
climate phenomena have significant and wide-reaching effects on population numbers and structure that may
obscure harvest effects.

Survey methods

A population monitoring field study aims to gather data from a representative sample of the total population. This can
be achieved in a number of ways using both active and passive capture methods. The efficacy of different capture
methods varies by snake species and can greatly alter results if inappropriate methods are used. For example, some
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species of snakes can be easily captured in traps, while others can only be captured by actively searching through
areas of suitable habitat in the hope that individuals will be encountered.

Active survey methods

Active survey methods involve an observer or observers actively searching for snakes in areas (e.g., woodland or
swamp) and at times (e.qg., night or day) that the species of interest has a high probability of capture. Because of this,
captures of snakes relies heavily on the competence of the observer, and is sensitive to observer bias. In order for a
monitoring program to be successful, and to tease apart harvest effects from observer, behavioral or environmental
effects, and survey methods must be standardized. This can be achieved by constraining the following variables:

Time — ensuring that snakes are searched for at the same time of day or night, and in the same season (for example,
between 8-10 PM each night in August).

Effort — ensuring that the effort put into searching is kept constant (e.g., do not have one observer on some surveys
and then two observers on others).

Space — ensuring that the same spatial area is surveyed on each occasion (e.g., defined transects or quadrats in the
same area of forest or the same hibernacula each year).

Transects are a common active survey method for snakes. A transect is simply a line or path that passes through an
area of interest from which systematic counts and measurements can be made. Transects can be curved instead of
straight, and can follow natural or artificial paths. Examples include travelling along a section of river or lake and
counting snakes in the trees on the bank (Plummer, 1997), or following a road to capture snakes crossing at night
(McDiarmid et al., 2012). Another common surveying method is to visit areas where snakes are known to congregate
at particular times of year. This may include snakes congregating to bask in the sun, congregating to mate or to
hibernate. If the methods used to capture snakes are consistent then individuals captured in a defined area can be
compared to those captured in previous monitoring occasions to make inferences about the status of the population
and how it may have changed from one year to the next.

Passive survey methods

Passive survey methods involve trapping snakes. Although only certain species can be captured in traps, using traps
is often preferable to active searching because they are insensitive to many biases and maximize repeatability.
Nevertheless, quantifying the biases inherent in trapping studies is important. For example, some traps may sample
only a portion of the population demographic traits if traps exclude a certain size of individual. This may lead to
investigators overlooking harvest-related changes in body size because the size where change is occurring is not
sampled by the capture method. Brooks et al. (2007) used gill nets to determine population density of water snakes
in Tonle Sap in Cambodia. The gill net method captured small snakes, while hunters using reed traps and baited
hooks capture a different size cohort within the population.

Combining population field studies with harvest monitoring
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A pragmatic way to conduct population field monitoring is to combine it with harvest monitoring. When monitoring
harvest at the hunter level, investigators can accompany hunters collecting snakes each year to understand how
capture rates are changing. For example, investigators could travel for one week with hunters trapping aquatic
shakes. The number and sizes of snakes captured within traps can be recorded accurately and efficiently. Repeating
this schedule with the same hunters, using the same traps at the same time and place each year would quickly build
a useful dataset to assess the status of the species of interest. The hunter’s harvest effectively doubles as the field
survey and is a pragmatic way of minimizing financial and logistical issues associated with conducting long-term
population field studies.

Examples

Examples of field monitoring programs for hypothetical populations of snakes are provided in Tables 7, 8 and 9.
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Table 7. A hypothetical scenario and population field monitoring system for the trade in snake skins.

Trade type

Scenario

Monitoring system

Hypothetical Result

Interpretation and course of action

Skin trade

An aquatic species of
snake is harvested from
three separate rivers for
the skin trade. The hunters
usually capture the snakes
with fishing net snakes in
which many of the snakes
drown.

Each year, basket traps are set for one week
in each of the three rivers to capture snakes.
The number of snakes captured is recorded
along with their body sizes and sexes.
Halfway through the monitoring program a
new type of basket trap is used to capture
snakes. Basket traps are used because they
do not kill the snakes when they are captured.

When monitoring first began the
mean number of snakes captured in
each trap was 10. The snakes had a
mean body size of 80cm. After the
new traps started to be used 15
shakes were captured per traps on
average, but body sizes remained
the same.

Despite the number of snakes captured
over the course of the monitoring system
increasing, this is unlikely to be related
to a population increase. Instead, the
increase is most likely due to a new, and
more efficient, trap design being
employed halfway through the
monitoring period.

No changes to the management system
required.
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Trade type

Scenario

Monitoring system

Result

Interpretation and course of action

Pet trade

A species of snake endemic to
a small island is harvested for
the pet trade. Although
arboreal, the species hunts on
the ground and at night is easy
to detect by walking through the
forest with a torch. The species
is easiest to observe during the
wet season.

Each year, three 1 km long transect
surveys are carried out for two weeks at
two separate sites in rainforest habitat. All
surveys are carried out in the month of
January during the wet season. All snakes
located are captured and their body size
and sex is recorded.

When monitoring first began, an
average of three snakes per hour of
searching was captured at both
sites. The mean body size of
captured snakes was two metres
long. After five years of harvest, the
number of snakes captured has
fallen to only one snake per hour at
both sites and average body size of
captured snakes is now only 1.5
metres long.

Assuming that survey methods have
remained the same, all of the information
gathered through monitoring suggests
that the population may be affected by
harvesting.

The course of action is to implement a
management intervention to improve the
sustainability of trade. A negative NDF
and voluntary restrictions on exports
may be warranted.
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Table 8. A hypothetical scenario and population field monitoring system for the trade in snakes for pets.
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Table 9. A hypothetical scenario and population field monitoring system for the trade in snake meat.

Trade type | Scenario

Monitoring system

Hypothetical Result

Interpretation and course of action

Meat trade | A species of large python is found
over a wide area spanning several
countries. Because of their large
size, they are highly prized as
bushmeat in Country A and
populations have been severely
depleted. In response, Country B
has begun legally exporting meat
to Country A, and some level of
illegal trade is also known to occur.
The species is known to
congregate along rocky gorges to
mate during spring.

Each year in spring,
investigators survey two 1km
long gorges in Country B and
capture all pythons that have
congregated there to breed.
The snhakes are measured,
sexed, and released.

Over the course of the
monitoring period the number of
pythons located decreased from
a mean of 36 individuals per
survey (both gorges combined)
to 20 individuals per survey.
However, the average body size
of pythons captured has
increased slightly from 4.1
metres to 4.2 metres.

The steady decline in the number of shakes
located in each gorge may be indicative of a
harvesting affect.

Although the data on body sizes does not reflect a
change in population demographic, this may be
because only individuals above a certain body size
enter the gorge to breed so smaller animals are not
represented in the sample. This bias may explain
the decline in numbers of large individuals but not
the absence of a demographic change.

The course of action is to continue monitoring the
population. If further declines are observed, then a
management intervention should be implemented
to improve sustainability.
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Section V. Managing snake populations

Harvest management tools

If population changes are observed when monitoring (using either harvest or population field monitoring
described in Section 1V), and those changes are suspected to be a result of harvesting, a number of tools are
available to assist management intervention. Wildlife management takes into consideration the complex
interplay between social, biological and economic forces acting on wildlife populations. The management
guidelines in this document touch upon each of these factors, where applicable. This is because harvest and
trade is as much about managing people as it is about managing wildlife. If local people are not happy with a
proposed management intervention, then there is a strong possibility that it will fail. So whenever we discuss
different monitoring systems we focus on a set of variables, both natural and anthropogenic, to allow the
application of the best management systems possible.

Quotas

Quotas are a fixed number, limiting the amount or share of the commaodity of interest — in this case the harvest
of snakes. Many Parties to CITES choose to implement quotas to assist in the management and regulation
of harvests to ensure non-detriment. The setting of an export quota, advised by a Parties’ Scientific Authority,
effectively meets the requirement of CITES to make an NDF for species included in Appendix Il (Res. Conf.
14.7). Indeed, this same Resolution states that when export quotas are established, they should be set as a
result of a non-detriment finding by a Scientific Authority, and further establishes that a Non-Detriment Finding
should be made before an export quota is established for the first time or revised, and reviewed annually.
Unfortunately this is not always the case. In many instances, this assumption can have limitations because it
reveals nothing about the science underpinning the quota. On the other hand, in many cases quotas are used
as an administrative tool and do not reflect any sort of sustainable offtake, particularly for species whose
populations may not be easily quantified. For example, applying a sustainable harvest quota may be relatively
straightforward if the annual harvest of a species is only 20 individuals - such a harvest is unlikely to pose a
threat because it would likely represent only a small proportion of the total population. However, if the quota
is set for the harvest of 300,000 individuals, significant knowledge of the population is required to ensure that
the quota does not exceed the maximum sustainable yield and put the species at risk.

Harvest or export quotas may only be effective if industry abide by them. Exceeding quotas coupled with high
levels of illegal trade may do little to regulate harvests (Jenkins, 2009). In several countries, poor people
collect snakes to directly improve their livelihoods and are often not aware that a quota exists. Others choose
to ignore quotas to increase their income through harvesting. Often the capacity or incentives to exceed
harvest quotas are substantial. In these situations, a quota can result in a number of issues that circumvent
a wildlife manager’s ability to ensure sustainable offtake and can create compliance issues for regulatory
authorities. For example, if management relies only on a quota system, an incentive can be created to launder
the excess through other sources in order to “meet” the “quota” during bad years, and when years are
favourable, the excess may be smuggled or laundered through other countries. Furthermore, a fixed quota
that is above the numbers easily produced during a bad year may foster an increase in hunting effort and
prices to reach the “quota”, rendering the harvest unsustainable. In such situations a quota has failed in its
goal to regulate harvesting and the associated compliance issues can compound the difficulties of ensuring
non-detrimental trade.

In addition to the potential for circumvention of quotas and illegal trade, quotas present difficulties for
managers that are monitoring a harvest. For example, Figure 2 depicts a scenario where a Party’s quota is
exceeded every year and the excess is exported illegally via neighbouring countries. Every year, the quota
remains the same, as do the number of individuals annually exported via legal channels. The constant legal
harvest may give managers the impression that sustainability has been achieved, when in reality the overall
harvest has been rapidly decreasing and may be suggestive of unsustainable harvest. The application of a
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guota, in a trade situation where governance is poor and illegal trade is common, may result in mis-
interpretation of harvest data. Even in situations where population declines can be observed, quotas often
do little to ensure sustainable trade when used in isolation because they are indiscriminate to the types of
individuals harvested and the timing when the harvest occurs. For example, even in situations where quotas
are strictly adhered to, the quota alone cannot prevent the harvest of large reproductive individuals during
the breeding season. Thus, harvest sustainability may be compromised even if the quota is not exceeded.

350,000
300,000 -
250,000 -
200,000

150,000

# Snakes exported

100,000 -

50,000

Yearl Year2 Year3 Yeard Year5 Year6 Year7 Year8 Year9 Year 10

Fig. 2. A scenario where the effect of harvesting is hidden by a quota. The legal exports (blue columns)
remain constant, giving the impression that sustainability has been achieved, when in reality the overall
harvest has been declining as indicated by the decrease in illegal trade (green columns).

Size restrictions

Restricting the size of individuals that can be captured is a tool commonly used in fisheries management and
aims to protect important life stages with the goal of maintaining high population recruitment. Typically,
restrictions are placed on the minimum and/or maximum size of animals to protect immature and large, highly
fecund, individuals, respectively. The underlying theory is that removal of individuals between such size limits
is biologically safe, and likely to have the least impact on the viability of the population.

In principle, size restrictions act as a quota that takes into account natural population dynamics. From a
biological point of view, and with constant hunting effort, we expect the harvest to represent some fraction of
the existing population (Caughley and Sinclair, 1994; surplus yield models). This is because there are only a
finite number of individuals within each size cohort that can be harvested at a given time. When the population
increases because of favourable environmental conditions, the harvest increases - and vice versa.

Theoretically, a system in which size restrictions are being enforced can result in the harvest of the same
number of individuals as a system in which quotas are being enforced. However, size restrictions have two
advantages over quotas:

1) Improved regulatory capacity. Because the size of harvested specimens can be easily measured,
size restrictions can be adequately enforced. It is very difficult to prevent quotas being exceeded
because enforcement authorities cannot differentiate one individual from another.

2) Ensuring sustainability through regulation. Because harvest size restrictions can be set to protect
specific life stages, managers can simply manipulate harvest sizes to better protect a specific
demographic of the population. Similarly, if population declines are observed then harvestable sizes
can be restricted to limit the total off take. This cannot be achieved with a quota.

We suggest that in a wide variety of cases involving harvest and trade in wild snakes, size restrictions are
the most straightforward and meaningful way of managing populations to ensure harvest sustainability.

Effort restrictions
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Restrictions on effort is a useful tool for regulating wild snake harvests. Typically, restrictions are imposed on
the number of hunters that are legally registered to harvest snakes, or the total number of individual animals
that hunters are allowed to harvest (the bag limit). The principle behind this type of management is that each
hunter can only collect a finite number of individuals over a specified time period. Limiting the number of
hunters restricts the harvest to the cumulative total of individuals that each hunter can theoretically capture.

Scenarios of how harvest can be managed using effort restrictions are provided below using four different
situations in four countries:

Country A — Places no restriction on the number of hunters permitted to capture snakes. The number of
snakes that can be theoretically captured is limited only by the size of the snake population.

Country B — Places no restriction on the number of hunters allowed to capture snakes, but allows each
hunter a bag limit of only 10 snakes. The number of snakes that can be theoretically captured is limited by
the number of hunters participating in the harvest or by the size of the snake population.

Country C — Places no restriction on the number of snakes that each hunter can catch, but restricts the
number of hunters allowed to participate in the harvest. The number of snakes that can be harvested is limited
by the number of snakes each hunter can harvest or by the size of the snake population.

Country D — Restricts the number of hunters that can participate in harvesting to 20 individuals and sets a
bag limit of 10 snakes per week. The maximum number of snakes that can be legally harvested is 10,400
individuals per year.

Only in Country D is the total number of snakes collected effectively restricted. Effort restrictions act as a type
of quota by setting an upper limit on the number of individuals that can be harvested. Thus, effort
management can suffer from the same disadvantages as quotas when illegal trade and non-compliance
issues are present in the trade situation. In situations where governance and regulation is poor, compliance
can often be monitored at the higher levels within a trade chain. For example, the 20 registered hunters in
Country D (above) may all sell their snakes to a single slaughterhouse. If that slaughterhouse only buys from
those hunters, yet attempts to on-sell 20,000 snakes at the end of the year, there is a strong possibility that
additional, unregistered hunters are participating in the harvest, or that the registered hunters are exceeding
their bag limits. In many situations involving snakes, effort restrictions may not be pragmatic. Small numbers
of snakes are commonly harvested by a large number of people, who opportunistically collect snakes to boost
their income. These collectors are often not registered with authorities, and the logistical task of doing so may
not be practicable.

Season restrictions

In many countries, wildlife managers restrict hunting to specific times of the year. Such restrictions are often
biologically meaningful and coincide with times when animals are at their most vulnerable. For snakes, season
restrictions might most logically be imposed when species are denning together during the winter (to avoid over-
exploitation by harvesting at times when collection is easy) or when they are laying eggs or giving birth (to allow
female snakes a reproductive opportunity). From a management point of view, such restrictions work because
only a finite number of individuals can be captured within a prescribed season. The total number of individuals
harvested will thus be lower than if collection occurs throughout the year - because it allows a greater number
of individuals (that escaped detection) an opportunity to contribute to population recruitment.

Similar to the other management tools that restrict total numbers of animals captured (quotas and effort
restrictions), snakes may continue to be captured during the off-season and stockpiled or laundered through
legal channels. Thus season restrictions must be implemented only when strict controls are in place to minimize
non-compliance (e.g., regular patrols during the no harvest season). This method may also not favor local
people relying on the resource for income. The loss of income at certain times of the year may jeopardize local
livelihoods and create further incentives to circumvent harvest regulations.
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Quotas vs. size restrictions

The figures presented provide examples of the different effects that quotas and size restrictions have on the

demographic of a harvest.

Fig. a). A hypothetical snake population
showing the total number of males (blue)
and females (green) within each size
class. It can be seen that females grow
larger than males.

Fig. b). The same snake population with
a set quota. The hatched area depicts
the total number of snakes that can be
legally harvested. Note that the quota
restricts the number of individuals that
can be harvested, but it does not
discriminate the types (e.g., sizes or
sexes) of individuals that can be
harvested.

Fig. c). The same snake population with
a size restriction only allowing the
harvest of individuals between 150 and
300 cm in length. The hatched area
depicts the total number of snakes that
can be legally harvested. Using this
method, small immature individuals and
large females can be protected from the
harvest without compromising the
harvest yield.
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Combining management tools

Many wildlife management systems do not rely on a single harvest management tool, but combine more than
one method. For example, a system that restricts the number of people allowed to harvest within a set season,
and only allows them to harvest a set number of animals within a given size range, uses all of the tools described
above. The greater the number of management tools used, the greater control managers will have over the
harvest. However, the financial and logistical costs also increase as management becomes more prescriptive.
Each situation will be different and a balance between the amount of control and logistic feasibility needs to be
struck. A summary of the pros and cons of each management tool is provided in Table 10.
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Method Pros Cons

Quotas e Can be a useful administrative tool for Do not account for natural fluctuations in
allocating harvests among provinces or population size.
states within a country. Cannot be easily monitored or enforced.

e Can be a useful administrative tool for Can result in ongoing collection and stockpiling
handling minimum and very of specimens or smuggling.
conservative export levels such that a Does not discriminate against sensitive age
management system is not required. groups (e.g., immature individuals).

Size e Can be biologically meaningful by Individuals outside the allowed size ranges can
restrictions protecting the most wvulnerable or be harvested and illegally exported by captive
productive life stages. breeding facilities or other countries where size

e Can be easily regulated and monitored. restrictions are not in place.

o Effectively acts a quota because only a Regulators do not have direct control over the
finite number of individuals are yield of the population (as with quotas).
available for harvest within a given size
cohort.

e Automatically accounts for the natural
fluctuations of dynamic populations.

Effort e Can naturally limit the number of Can be easily circumvented.

restrictions individuals collected. May negatively impact some hunters,
especially when much of trade is opportunistic.
Can result in stockpiling or smuggling.
Difficult to enforce in many situations.

Season e Can be biologically meaningful by May result in stockpiling of specimens and

restrictions preventing harvest at important period smuggling.

in a snake’s life cycle.

Effectively work as a quota because
only a finite number of individuals can
be harvested in the specified period.
Reduces the time and resources
invested to a hunting season.

Difficult to enforce in many situations.

May negatively affect local people who must
find alternative work during periods when
harvest is not allowed.
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Table 10. Pros and cons of the different management tools that can be used to regulate harvests of snakes.
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Primary Evaluation template and
examples for CITES NDFs for snakes

\ngﬁ CITES Non-detriment finding

Primary Evaluation Template

Text in italics is explanatory and should be deleted in completed documents. Please refer to the NDF Guidelines
document for further explanation on how to complete this evaluation.
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Species name

Range state name

Report compiled by

Date compiled

Section One: Summary

Please provide a short overview (1-2 paragraphs) of the trade in this species in the country of interest.

Section Two: Primary Evaluation score

Please score each attribute listed within the table below and sum these to provide a total.

Number of points

Score

Criteria 1 2 3
Annual . .
harvest level Low (<2,000) Medium (2,000 - 20,000) High (>20,000)
Area of 5 . 2 2

Large (>20,000km?) Medium (2,500 — 20,000km?) Small (<2,500km?)
occupancy
Life history Fast Medium Slow

Other factors influencing the risk of harvesting should be taken into account.

Additional Specifically, if there is evidence of illegal trade and/or the status of the species is
risk factors listed as vulnerable, endangered, or critically endangered on the IUCN Red List,

give a maximum score of 1 point

Section Three: Justification — Annual harvest level

Please provide an explanation with appropriate references to justify the score given.

Section Four: Justification — Area of occupancy
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Please provide an explanation with appropriate references to justify the score given.

Section Five: Justification — Life history

Please provide an explanation with appropriate references to justify the score given.

Section Six: Justification - Additional risk factors

Please provide an explanation with appropriate references to justify the score given.

Section Seven: Conclusion, course of action and determination on exports

Please provide an overall conclusion on the perceived threat of trade to the species and details on
whether further course of action will be taken to complete an NDF for the species.

Section Eight: Literature cited
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Please provide references to all the reports and literature cited in this evaluation.
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CITES Non-detriment finding

Primary Evaluation Template

Text in italics is explanatory and should be deleted in completed documents. Please refer to the NDF Guidelines
document for further explanation on how to complete this evaluation.

Species name Boa Constrictor (Boa constrictor constrictor)

Range state name Suriname

Report compiled by Suriname CITES Scientific Authority (example only)
Date compiled 2011 to 2012 (example only)

Section One: Summary

Please provide a short overview (1-2 paragraphs) of the trade in this species in the country of interest.

Boa constrictor is harvested from the wild in Suriname and is exported for the pet trade. They
are harvested from throughout the country and approximately 200 — 300 specimens are
exported annually. An export quota of 1010 individuals per annum is currently in place.

Section Two: Primary Evaluation score

Please score each attribute listed within the table below and sum these to provide a total.

Number of points
Score
Criteria 1 2 3
Annual . .
harvest level Low (<2,000) Medium (2,000 - 20,000) High (>20,000) 1
i Of | | arge (>20,000km?) | Medium (2,500 — 20,000km?) | Small (<2,500km?) 1
occupancy ’ ’ ' '
Life history Fast Medium Slow 2
Other factors influencing the risk of harvesting should be taken into account.
Additional Specifically, if there is evidence of illegal trade and/or the status of the species is 0
risk factors listed as vulnerable, endangered, or critically endangered on the IUCN Red List,
give a maximum score of 1 point

Section Three: Justification — Annual harvest level
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Please provide an explanation with appropriate references to justify the score given.

A harvest quota of 1,010 individuals is allocated for harvest in all of Suriname annually. There
is no evidence of illegal trade and only 1/3 of this quota is realised each year (exports between
200 — 300 individuals per year). This justifies the harvest level score of 1 (low).

Section Four: Justification — Area of occupancy

Please provide an explanation with appropriate references to justify the score given.

Boa constrictor occurs throughout Suriname. It is a generalist species that thrives in modified
and anthropogenic habitats (including cities) (Henderson et al. 1995). For this reason we deem
the area of occupancy within Suriname to be the total land area of the country: 163,821 km?.
This extent is considerably larger than 20,000 km?2 and thus justifies an area of occupancy
score of 1.

Section Five: Justification — Life history

Please provide an explanation with appropriate references to justify the score given.

Boa constrictor is a livebearer with a high reproductive output, producing an average of 27
young in a litter and up to 65 young in large females (Bertona and Chiaraviglio, 2003; Pizzatto
and Marques, 2007). They are fast growing, but probably only produce litter bi-annually
(Bertona and Chiaraviglio, 2003; Pizzatto and Marques, 2007). For this reason we follow a
precautionary approach and give a life history score of 2 (medium).

Section Six: Justification - Additional risk factors

Please provide an explanation with appropriate references to justify the score given.

There is no evidence of illegal trade in Boa constrictor from Suriname. For this reason we
assign a score of 0.

Section Seven: Conclusion, course of action and determination on exports
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Please provide an overall conclusion on the perceived threat of trade to the species and details on
whether further course of action will be taken to complete an NDF for the species.

The sum of scores for the attributes listed above is 4. All scores four and below do not require
that a secondary evaluation be completed. Based on the information presented above, we can
be confident that harvesting for trade does not affect the viability of Boa constrictor populations
in Suriname.

This primary evaluation is a sufficient NDF for Boa constrictor in Suriname. Exports are
deemed to be non-detrimental. Trade is allowed to continue and no further course of action will
be taken to monitor or manage harvests.

Section Eight: Literature cited
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Please provide references to all the reports and literature cited in this evaluation.

Bertona, M., and Chiaraviglio, M. (2003) Reproductive biology, mating aggregations, and sexual
dimorphism of the Argentine Boa Constrictor (Boa constrictor occidentalis). Journal of Herpetology.
37, 510-516.

Henderson, R., Waller, T., Micucci, P., Puorto, G., and Bourgeois, R. (1995). Ecological correlates
and patterns in the distribution of neotropical Boines (Seprentes: Boidae): A preliminary
assessment. Herpetological Natural History, 3, 15-27.

Pizzatto, L., Marques, O.A.V. (2007): Reproductive ecology of Boine snakes with emphasis on
Brazilian species and a comparison to Pythons. South Am. J. Herp. 2: 107-122
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CITES Non-detriment finding

Primary Evaluation Template

Text in italics is explanatory and should be deleted in completed documents. Please refer to the NDF Guidelines
document for further explanation on how to complete this evaluation.

Species name White-lipped python (Leiopython albertisii)

Range state name Indonesia

Report compiled by Indonesian CITES Scientific Authority (example only)
Date compiled 2011 to 2012 (example only)

Section One: Summary

Please provide a short overview (1-2 paragraphs) of the trade in this species in the country of interest.

Leiopython albertisii is harvested from the wild in Indonesia and is exported for the pet trade. All
specimens are harvested from the wild in the provinces of Papua and West Papua. An annual
harvest quota of 400 individuals is allocated. There is evidence that some wild specimens may be
illegally exported as captive bred. Nevertheless, total annual exports are only 800 specimens.

Section Two: Primary Evaluation score

Please score each attribute listed within the table below and sum these to provide a total.

Number of points
Score

Criteria 1 2 3
Annual . :
harvest level Low (<2,000) Medium (2,000 - 20,000) High (>20,000) 1
Area of 5 . 5 5

Large (>20,000km?) Medium (2,500 — 20,000km?) Small (<2,500km?) 1
occupancy
Life history Fast Medium Slow 2

Other factors influencing the risk of harvesting should be taken into account.
Additional Specifically, if there is evidence of illegal trade and/or the status of the species is 0
risk factors listed as vulnerable, endangered, or critically endangered on the IUCN Red List,
give a maximum score of 1 point

Section Three: Justification — Annual harvest level
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Please provide an explanation with appropriate references to justify the score given.

A harvest quota of 400 individuals is allocated for harvest in the provinces of Papua and West
Papua annually. There is some evidence that this quota may be exceeded and individuals are
exported as captive-bred. Even if this is occurring, annual exports are approximately 800
individuals, which justify the harvest level score of 1 (low).

Section Four: Justification — Area of occupancy

Please provide an explanation with appropriate references to justify the score given.

L. albertisii occurs in the Indonesian provinces of Papua and West Papua (Natusch and Lyons
2012). It primarily inhabits primary rainforest and secondary regrowth habitats below 800 m above
see level (O’Shea 1996). The extent of primary and secondary rainforest in Papua is 176,750 km?
(Johns et al. 2006). This extent is considerably larger than 20,000 km? and thus justified an area of
occupancy score of 1.

Section Five: Justification — Life history

Please provide an explanation with appropriate references to justify the score given.

L. albertisii has a high reproductive output, producing 15 to 20 eggs in a clutch (Natusch and Lyons
2012; Parker 1982). Studies of closely related species inhabiting tropical areas suggest that growth
rates are likely to be high. However, like closely related species, L. albertisii probably only
reproduces every second year (Madsen and Shine, 2000). For this reason we follow a
precautionary approach and give a life history score of 2 (medium).

Section Six: Justification - Additional risk factors

Please provide an explanation with appropriate references to justify the score given.

There is evidence of small volumes of illegal trade, where wild-caught snakes may be being mis-
declared and exported as captive-bred (Natusch and Lyons, 2012). Even so, total exports of
Leoipython albertisii from Indonesia (from all sources) is only approximately 800 individuals
annually. Even if all of these individuals are taken from the wild, this level of harvest is deemed to
have no impact on the species and as such is given a score of 0

Section Seven: Conclusion, course of action and determination on exports
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Please provide an overall conclusion on the perceived threat of trade to the species and details on whether
further course of action will be taken to complete an NDF for the species.

The sum of scores for the attributes listed above is 4. All scores of four and below do not require
that a Secondary Evaluation be completed. Based on the information presented above, we can be
confident that harvesting for trade does not currently affect the viability of L. albertisii populations.

This primary evaluation is a sufficient NDF for L. albertisii. Current exports are deemed to be non-
detrimental. Trade is allowed to continue and no further course of action will be taken to monitor or
manage harvests.

Section Eight: Literature cited
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Please provide references to all the reports and literature cited in this evaluation.

Johns, J., Shea, G., and Puradyatmika, P. (2006). Lowland vegetation in Papua. In Marshall, A.J.,
and Beehler, B.M. (eds.). 2006. The Ecology of Papua. Singapore: Periplus Editions.

Madsen, T., and Shine, R. (2000). Silver spoons and snake body sizes: prey availability early in life
influences long-term growth of free ranging pythons. Journal of Animal Ecology 69, 952-958.

Natusch, D,. and Lyons. (2012). Ecological attributes and trade of white-lipped pythons in (Genus
Leiopython) in Indonesia. Australian Journal of Zoology. 59, 339-343.

O’Shea, M. (1996). ‘A Guide to the Snakes of Papua New Guinea.” (Independant Publishing: Port
Moresby.)

Parker, F. (1982). The snakes of the Western Province. Wildlife in Papua New Guinea No. 82/1.
Department of Lands and Environment, Konedobu, Papua New Guinea.

74



NDFs for snakes A n n eX C

Annex C

Secondary Evaluation examples for
CITES NDFs for snakes

75



NDFs for snakes

Annex C

76



NDFs for snakes A n n eX C

CITES Non-detriment finding

Primary Evaluation Template

Text in italics is explanatory and should be deleted in completed documents. Please refer to the NDF Guidelines
document for further explanation on how to complete this evaluation.

Species name Caicos Islands Dwarf Boa — Tropidophis greenwayi
Range state name Great Britain (British Overseas Territory — example only)
Report compiled by The CITES Scientific Authority (example only)

Date compiled 2017 (example only)

Section One: Summary

Please provide a short overview (1-2 paragraphs) of the trade in this species in the country of interest.

The Caicos island boa is a small species of boa endemic to the Turks and Caicos Islands. Two
species are recognised — T. greenwayi greenwayi from Big Abergis Island and T. greenwayi
lanthanus from the rest of the Turks and Caicos. The species is traded occasionally for pets,
and each year a legal harvest of 100 specimens is allowed from throughout the species range*.

*This is a hypothetical scenario using a real species. T. greenwayi has been chosen for
illustrative purposes only, but there is currently no known trade in this species from the Turks
and Caicos Islands.

Section Two: Primary Evaluation score

Please score each attribute listed within the table below and sum these to provide a total.

Number of points
Score
Criteria 1 2 3
Annual . .
harvest level Low (<2,000) Medium (2,000 - 20,000) High (>20,000) 1
i Of | | arge (>20,000km?) | Medium (2,500 — 20,000km?) | Small (<2,500km?) 3
occupancy ’ ’ ' '
Life history Fast Medium Slow 3
Other factors influencing the risk of harvesting should be taken into account.
Additional Specifically, if there is evidence of illegal trade and/or the status of the species is 1
risk factors listed as vulnerable, endangered, or critically endangered on the IUCN Red List,
give a maximum score of 1 point

Section Three: Justification — Annual harvest level
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Please provide an explanation with appropriate references to justify the score given.

The quota and annual harvest level for T. greenwayi is small (100 individuals). There is no
evidence of substantial illegal trade. This justifies the harvest level score of 1 (low).

Section Four: Justification — Area of occupancy

Please provide an explanation with appropriate references to justify the score given.

T. greenwayi is endemic to the Turks and Caicos Islands, meaning it is found nowhere else in
the world (Edgar, 2009; Henderson and Powell, 2009). The islands have a combined total area
of 612 km? (Reynolds, 2011; Reynolds and Gerber, 2012). T. greenwayi is known only from the
larger islands in archipelago (Reynolds et al. 2010), hence the area of occupancy is
considerably smaller than 2,000 km2 and thus justifies a score of 3 (small).

Section Five: Justification — Life history

Please provide an explanation with appropriate references to justify the score given.

T. greenwayi has been poorly studied, and there is little is known about it life history. However,
captive specimens are known to breed annually, and reach sexual maturity at small sizes
(Ilverson, 1986). These attributes may suggest a fast life history, however, the species only has
between 1- 3 offspring in a litter, which is a small number (Henderson and Powell, 2009). Due
to the lack of detailed information about this species, and the small litter sizes, a precautionary
score of 3 (slow) has been given for life history.

Section Six: Justification - Additional risk factors

Please provide an explanation with appropriate references to justify the score given.

There is no evidence of illegal harvesting taking place, and T. greenwayi has not been
assessed by the IUCN. However, much of the Turks and Caicos Islands has experienced
significant development and associated habitat loss for the tourism industry (Reynolds, 2011;
Reynolds and Gerber, 2012). In addition, several introduced species have become established
on the islands. The small size of T. greenwayi suggests it may be severely impacted by
introduced pests (Reynolds and Niemiller, 2010). For these reasons, an additional risk factor
score of 1 has been given.

Section Seven: Conclusion, course of action and determination on exports
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Please provide an overall conclusion on the perceived threat of trade to the species and details on
whether further course of action will be taken to complete an NDF for the species.

T. greenwayi scored an 8 in the primary evaluation, suggesting the species is highly
susceptible to threatening processes. A more detailed Secondary Evaluation is required to
ensure current harvest and trade levels are non-detrimental.

Section Eight: Literature cited
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Please provide references to all the reports and literature cited in this evaluation.

Edgar, P. 2009. The Amphibians and Reptiles of the UK Overseas Territories, Crown Dependencies and
Sovereign Base Areas: Species Inventory and Overview of Conservation and Research Priorities.
Herpetological Conservation Trust, Dorset.

Iverson, J.B. 1986. Notes on the natural history of the Caicos Islands Dwarf Boa Tropidophis greenwayi.
Caribbean Journal of Science 22:191-198.

Henderson, R. W., and R. Powell. 2009. Natural History of West Indian Reptiles and Amphibians.

University Press of Florida, Gainesville.

Reynolds, R. G., G. P. Gerber, and J. Burgess. 2010. Tropidophis greenwayi greenwayi (Big Ambergris Dwarf
Boa). Geographic distribution. Herpetological Review 41:520.

Reynolds, R. G., and M. L. Niemiller. 2010. Island invaders: Introduced reptiles and amphibians of the Turks
and Caicos Islands. Reptiles & Amphibians 17:117-121.

Reynolds, R. G. 2011. Status, conservation, and introduction of amphibians and reptiles in the Turks and
Caicos Islands, British West Indies. Pp. 377-406 in A. Hailey, B. S. Wilson, & J. A. Horrocks, eds.
Conservation of Caribbean Island Herpetofaunas. Volume 2: Regional Accounts of the West Indies. Birill,
Leiden, The Netherlands.

Reynolds, R.G., and Gerber, G.P. 2012. Ecology and conservation of the endemic Turks Island Boa
(Epicrates c. chrysogaster: Serpentes: Boidae) on Big Ambergris Cay. J. Herpetol. 46, 578-586.

Schwartz A. 1963. "A new subspecies of Tropidophis greenwayi from the Caicos Bank". Breviora 194:1-6.
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Example Secondary Evaluation -

Caicos Islands Dwarf Boa Tropidophis greenwayi*

*This is a hypothetical scenario using a real species. T. greenwayi has been chosen for illustrative purposes
only, but there is currently no known trade in this species from the Turks and Caicos Islands.

Trade monitoring data

Over the past 10 years, a single trader has been permitted to collect and export specimens of T. greenwayi.
The annual harvest quota has been set at 100 individuals per year, with harvest occurring on all islands. The
number of boas exported each year has remained stable, and all individuals are exported to the United States
for the pet trade. The exporter is located on the most developed island in the Turks and Caicos group —
Providenciales.

Interviews with the exporter have revealed that collection from the wild occurs whenever US animal traders
place an order for the species. The exporter claims that collection of specimens could occur relatively rapidly in
the past, but lately it taking more time to fulfil an order. The exporter claims that this is because habitat loss has
meant collectors need to travel to other islands within the archipelago to find snakes. The exporter claims that
the species is still common on less populated islands.

Population monitoring in the field

T. greenwayi has always been a difficult species to locate during field surveys in the wild. This is due mainly to
their small size, semi-fossorial habits (they live in leaf litter) and nocturnal activity patterns (lverson, 1986). Most
specimens captured for trade are done so opportunistically after heavy rains. Nevertheless, the species is one
of the more common snakes encountered during cover-board surveys that have been conducted on several
islands. Other related species of insular boid snakes are very common on some islands where suitable habitat
persists (Reynolds and Gerber, 2012). The main prey species of T. greenwayi (Anoles and geckos) are common
on the islands. In summary, it is unknown whether the apparent rarity of T. greenwayi is due to naturally low
densities, poor detectability, or declines from former levels of abundance (or all three)?

Current management protocol

Current management protocols are limited to the annual harvest and export quota of 100 individuals. No other
management protocols are in place.
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Non-detriment finding conclusion

At present, T. greenwayi remains very poorly known. This lack of information, coupled with anecdotal information
about declines on some islands, increasing development and habitat loss, and the threat of invasive species,
does not allow the CITES Scientific Authority to make a positive NDF for an annual harvest and export of 100
specimens of this species from the Turks and Caicos Islands.

Proposed management interventions and research to ensure non-detriment

In order to grant a positive non-detriment finding for this species, the CITES Scientific Authority advises the
CITES Management Authority to take a precautionary approach and implement the following management
interventions:

i. Reduce the harvest of T. greenwayi from 100 specimens per year to 30 specimens per year,

ii. Only allow the harvest and export of specimens smaller than 22 cm SVL, which coincides with sexual
maturity in females and thus protects reproductive individuals. Harvesting of juveniles is relatively
biologically safe as those specimens have a higher probability of succumbing to natural mortality.

iii. Inspection of exports of the species should be undertaken to ensure adherence by the exporter to the
legal size limit,

iv. Only allowing harvesting to take place on the relatively large islands of North, Middle and East Caicos
islands,

v. Ensure harvesting does not take place on Big Ambergris Cay, where the sub-species T. greenwayi
greenwayi is found,

vi. With the aid of herpetology students, undertake bi-annual cover-board surveys on North and Middle
Caicos Islands (where harvest is allowed to take place), as well as two unharvested islands, to assess
the relative abundance of T. greenwayi in harvested and unharvested landscapes.

Implementation of these management interventions will result in a positive NDF for this species. The NDF
should be repeated and harvests reassessed in two years time, once results from the cover-board surveys
become available.

Literature cited
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Text in italics is explanatory and should be deleted in completed documents. Please refer to the NDF Guidelines
document for further explanation on how to complete this evaluation.

Species name

Yellow Anaconda (Eunectes notaeus)

Range state name Argentina

Report compiled by Fundacion Biodiversidad Argentina (example only)

Date compiled

2015 (example only)

Section One: Summary

Eunectes notaeus is harvested from the wild in Argentina for its skin. Approximately 3,500
specimens are harvested and exported annually, largely from the province of Formosa in northern
Argentina. No harvest quota is established, and local people are allowed to harvest as many
shakes as they want between specific sizes and in a defined hunting season.

Please provide a short overview (1-2 paragraphs) of the trade in this species in the country of interest.

Section Two: Primary Evaluation score

Please score each attribute listed within the table below and sum these to provide a total.

Number of points

risk factors

is listed as vulnerable, endangered, or critically endangered on the IUCN Red
List, give a maximum score of 1 point

Score

Criteria 1 2 3
Annual . .
harvest level Low (<2,000) Medium (2,000 - 20,000) High (>20,000) 2
Area of ) . ) )

Large (>20,000km?) Medium (2,500 — 20,000km?) Small (<2,500km?) 2
occupancy
Life history Fast Medium Slow 2

Other factors influencing the risk of harvesting should be taken into account.
Additional Specifically, if there is evidence of illegal trade and/or the status of the species 0

Section Three: Justification — Annual harvest level
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Please provide an explanation with appropriate references to justify the score given.

There is no fixed limit on the number of individual snakes that can be harvested annually from
Argentina. As a result, annual harvests and exports fluctuate. Nevertheless, the average annual
offtake is approximately 3,500 snakes (up to a maximum of 6,000 snakes per year). There is no
evidence that illegal harvest or trade is taking place. Based on this information, we provide a
harvest score of 2 (medium).

Section Four: Justification — Area of occupancy

Please provide an explanation with appropriate references to justify the score given.

Within Argentina E. notaeus occurs only in aquatic inland ecosystems, specifically swamps, seasonally
flooded marshes, or riverine habitats, associated with the Paraguay River and the middle sector of the
Parana River (Strissmann and Sazima, 1993; Henderson et al., 1995; Dirksen, 2002) The yellow
anaconda’s extent of occurrence in Argentina encompasses about 120,000 km? (Micucci et al., 2006).
Assuming a conservative 1:3 wetland/dry land ratio throughout this wetland-dominated area, we
estimate that the total area of occupancy within Argentina is not less than 40,000 km?. Nevertheless,
because most of the yellow anacondas captured for trade originate from the La Estrella Marsh, which
covers an area of 3,500 km?, we conservatively assign an Area of Occupancy score of 2 (medium).

Section Five: Justification — Life history

Please provide an explanation with appropriate references to justify the score given.

E. notaeus has a high reproductive output, producing a mean of 24 offspring per litter. Growth is
rapid, with females reaching sexual maturity after two to three years. However, data from
dissections of individuals captured for trade shows that frequency of reproduction varies among
populations and between years, with female snakes reproducing only every two to three years
(Waller et al. 2007). Based on this information we assign a life history score of 2 (medium).

Section Six: Justification - Additional risk factors

Please provide an explanation with appropriate references to justify the score given.

There is no evidence of a current illegal trade in wild specimens of E. notaeus. The species has not
been assessed by the IUCN, however, we know of no other major threatening processes for this
species. We allocate a score of 0.

Section Seven: Conclusion, course of action and determination on exports
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Please provide an overall conclusion on the perceived threat of trade to the species and details on whether
further course of action will be taken to complete an NDF for the species.

The sum of scores for the attributes listed above is 6. All scores of five or higher should result in a
Secondary Evaluation being completed for the species. Although E. notaeus possess a number of
attributes that make them resilient to harvesting, because up to 6,000 individuals are harvested

annually from a relatively small area of Formosa, we require more information to confidently satisfy
non-detriment.

This Primary Evaluation is not a sufficient NDF for E notaeus in Argentina. For this reason we have
completed a Secondary Evaluation for this species (see below).

Section Eight: Literature cited
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Please provide references to all the reports and literature cited in this evaluation.

Dirksen, L. 2002. Anakondas. Monographische revision der Gattung Eunectes Wagler, 1830
(Serpentes, Boidae). Natur und Tier-Verlag, Minster.

Henderson, R.W, T. Waller, P. A. Micucci, G. Puorto, & R.W. Burgeois. 1995. Ecological correlates and
patterns in the distribution of Neotropical boines (Serpentes: Boidae): a preliminary assessment.
Herpetological Natural History 3(1):15-27.

Micucci, P. A., T. Waller, & E. Alvarenga. 2006. Programa Curiyl. Para la Conservacion y
Aprovechamiento Sustentable de la Boa Curiyd (Eunectes notaeus) en Argentina. Etapa
experimental piloto 2002-2004, Formosa. In: M. L. Bolkovic and D. E. Ramadori (eds.) "Manejo
de Fauna en Argentina: Proyectos de Uso Sustentable". Direccion de Fauna Silveste Secretaria
de Ambiente y Desarrollo Sustentable, Buenos Aires, Argentina.

Striissmann, C. & |. Sazima. 1993. The snake assemblage of the pantanal at Poconé, Western Brazil:
faunal composition and ecological summary. Studies on Neotropical Fauna and Environment
28(3):157-168.

Waller, T., P. A. Micucci & E. Alvarenga. 2007. Conservation biology of the Yellow Anaconda (Eunectes
notaeus) in Northeastern Argentina. Pp. 340-362 In R. W. Henderson and R. Powell (Eds.),
Biology of the Boas and Pythons. Eagle Mountain Publishing, LC. Utah. 438pp.

87




NDFs for snakes A n n eX C

CITES Non-detriment Finding Secondary Evaluation —
The Yellow Anaconda Management Program

This document has been prepared by Fundacion Biodiversidad Argentina* on behalf of the IUCN/SSC
Boa and Python SG

*Fundacién Biodiversidad Argentina, Suipacha 1311 — 3 Piso , C1011AAC CABA, Argentina — Email:
biodiversidad @fibertel.com.ar

1. Introduction

The yellow anaconda (Eunectes notaeus) is one of four species of anacondas that occur in South America. This
boa is the largest snake and one of the three existing species of boa found in Argentina.

Yellow anacondas have been historically considered a very valuable resource and have been largely exploited
for their skins. In the past, harvests of anacondas were carried out in a very informal way, sometimes illegally,
and not based on scientifically sound sustainable use guidelines or biological information. According to the
CITES Trade Database, up to 320,000 skins were traded worldwide between 1982 and 2001, exported mainly
from Argentina and Paraguay, before a complete ban entered into force in both countries.

In 2002, Fundacion Biodiversidad devised a management system for the yellow anaconda in Argentina: the
Yellow Anaconda Management Program (YAMP), aimed at promoting the conservation of this species based
on its value as a renewable wildlife resource. To our knowledge, the Program is the only existing management
plan designed to ensure the sustainable trade of skins of a snake species; since its inception, the Program has
been able to produce a total of approximately 50,000 skins in a sustainable manner.

Because a Primary Evaluation could not easily determine non-detriment for exports of E. notaeus from
Argentina, a Secondary Evaluation is suggested. This document is the result of that Secondary Evaluation, and
summarizes the main components of the YAMP to provide an example of a management plan that is being
implemented. It is intended to be read as an integral part of the NDF Guidelines for Snakes document prepared
under Decision 16.102 of the Sixteenth Meeting of the Conference of the Parties to CITES.

2. Background of the yellow anaconda trade

a) International trade

Like many boa and python species, Eunectes notaeus is considered a valuable resource for its skin and the
species is in high demand in the market for exotic leather goods (Jenkins and Broad, 1994). According to CITES
import data, between years 1984 and 2013 (30 years), 296,748 whole yellow anaconda skins were traded

88




NDFs for snakes A n n eX C

worldwide (Fig. 1). This figure does not include a significant number of skins traded as skin pieces or reflected
in the statistics by length or weight, nor does it comprise exports of thousands of skins manufactured into
finished products such as belts, shoes or bags exported during the same period. Italy was the main importing
country, followed by Germany and the USA (the three countries together accounting for 91% of the trade).
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Figure 1. Minimum net trade for Eunectes notaeus whole skins between 1984 and 2013 (Source: CITES Trade Database).
YAMP: Yellow Anaconda Management Program, started in 2002.

Most skins globally marketed during the last 30 years originated from Argentina, Paraguay and Bolivia.
Argentina, however, accounted for 62% of the skins traded (CITES Trade Database). There are no export
records from Brazil. Approximately 140,000 skins provided to the market by Argentina during the late 1990s
originated from stockpiles accumulated as a result of a ban established in 1986. These skins were released for
export between the years 1996 and 2000 (Micucci et al., 2006; T. Waller unpublished data). Thus, 78% percent
of the trade recorded between 1984 and 2013 in fact took place before the year 2002; thereafter, the
international trade in yellow anaconda skins diminished significantly due to control measures adopted by
exporting countries (Micucci et al., 2006). Paraguay introduced a voluntary suspension on trade of all CITES
Appendix ll-listed species in 2003, while Argentina finished the export of stockpiles of yellow anaconda in 2000
and, subsequently, implemented the Yellow Anaconda Management Program (YAMP) in 2002 (Micucci et al.,
2006).
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Figure 2. Gross exports of Eunectes notaeus skins from range countries between 2002 and 2013 (Source: CITES Trade
Database). Black bars: Argentina; grey bars: Paraguay. Note: Usually YAMP skins are exported in the year following the
harvest, with some exceptions. In years 2007 and 2010 skins were exported in the same year together with the skins from
the previous year (2006 and 2009, respectively); this explains the peaks in 2007 and 2010 and the small number of skins
exported in 2008 and 2011.

As is the case with almost all reptile species in trade (Dodd, 1993; Scott & Seigel, 1992), in the past exploitation
of yellow anacondas was carried out very informally, often illegally, and not based on scientifically sound
sustainable use guidelines or any biological criteria at all (Waller et al., 2007). However, from 2002 and to this
day, the YAMP became the main source of yellow anaconda skins entering international trade (Fig. 2). Indeed,
Argentina produced 88% of the 55,660 skins exported by range countries in recent years (2002-2013) (CITES
Trade Database). The difference (12%) is due to Paraguay, yet these skins came from stockpiles obtained
before 2003, when a voluntary suspension on CITES-Appendix |l species was established. Most skins produced
by Argentina (and Paraguay) between 2002 and 2013 were destined to tanneries in Italy (>90%; most of them
imported through German ports), and the rest to the United States.

By contrast, trade in live specimens has been negligible, involving 477 specimens in 30 years, about half of
them wild-sourced and exported by Paraguay before 2003. The USA has been the main importer of live
anacondas. Due to their aggressive nature, anacondas in general are not particularly sought after as pets
compared to other more docile constrictor snakes.

b) Domestic utilization and trade in range States

E. notaeus is occasionally collected for food or medicine by indigenous communities from northern Paraguay
(Aquino-Shuster et al., 1991), Argentina (Gallardo, 1977) and presumably by some communities in Bolivia, but
in general terms this is not a widespread practice (Waller, unpublished information).

90




NDFs for snakes A n n eX C

Undoubtedly, obtaining skins to supply the local and international leather industry has been the main purpose
for removing yellow anacondas from the wild. Nothing is known about the particulars of this trade in Bolivia. In
fact, the last formal export from this country dates back to 1984, 32 years ago (2,950 skins; CITES Trade
Database). In any case, Bolivia, Paraguay and possibly Brazil were directly or indirectly major suppliers of yellow
anaconda skins to the international market, directly or indirectly, in particular between the 1960s the 1980s.
Most of this trade took place surreptitiously across the borders, in such a way that it is difficult to establish the
real origin of the skins traded internationally during those years; in fact, depending on differences in prices,
regulations and law enforcement efforts, skins reaching the international market could have originated in any
range country (Argentina, Bolivia or Paraguay) (Waller & Micucci, 1993).

Trade in snake skins began in Argentina possibly in the 1930s, with the establishment of the first tanneries
specializing in reptiles, but peaked during the 1940s (Micucci et al., 2006). Annual exports from Argentina at
that time were estimated to involve around 60,000 boa constrictor and yellow anaconda skins between 1940
and 1950, 30,000 skins in the mid-50s and 21,000 skins between 1975 and 1985 (Godoy, 1963; Gruss and
Waller, 1988). These figures from official national records do not clearly distinguish exports from re-exports. In
fact, in the early 1950s Argentina enacted new wildlife legislation banning the trade in this species. However,
the local harvest and international trade continued uninterrupted, basically due to a sophisticated fraud
mechanism involving the declaration of temporary imports and re-exports that ultimately facilitated the
laundering of illegally harvested skins. This mechanism, that lasted 40 years, actually came to an end in the
late 1990s, when hunting, inter-provincial movements, trade and imports of E. notaeus specimens and by-
products were expressly prohibited in Argentina.

Furthermore, the export of a huge stockpile of approximately 140,000 skins, which had been accumulated by
traders during the late 1980s, was authorized in 1996 with the requisite of tagging all the skins and a deadline
to carry out the export. These stocks were exhausted by the year 2000, creating the conditions for the
establishment of a management plan once the stocks had reached zero.

In 2001, and after a complete ban in trade was implemented, a field study was carried out to analyze the
feasibility of establishing a harvest program for the species in northern Argentina. The study focused both on
social and ecological aspects, collect information on the perception of local inhabitants about the utilization of
anacondas and experimented with innovative management policies (Micucci et al., 2002). As a result of this
research, in 2002 the national government commissioned a local NGO to design a management program for
the species. After a three years experimental period (2002 to 2004) the Yellow Anaconda Management Program
was definitely established in Argentina.

3. Legal framework

a) International

E. notaeus is listed in Appendix Il of the Convention on International Trade in Endangered Species of Wild
Fauna and Flora (CITES) since February 4™, 1977, when the whole family Boidae was listed. There are no
CITES quotas established for this species in any of the range countries. The yellow anaconda is included in
Annex B of Council Regulation (EC) No 338/1997 of the European Union, which has since then been periodically
updated (e.g. Commission Regulation (EU) No 1320/2014). It is not included in the Endangered Species Act of
the United States; however, it has been recently listed as an “injurious species” under the Lacey Act, so that the
introduction of live specimens of E. notaeus into the USA is prohibited since 2012. The yellow anaconda is the
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only commercial large snake species whose skins can be traded in California (this US State banned the trade
in python skins in the 1970s).

b) National

Argentina: Argentina is a Party to CITES since 1981 (Ley 22344/1980). Argentina is a federal country. Provinces
retain the right to administer their natural resources within their territories but the federal government has
competence in exports, imports and inter-provincial movements. Further details on the legal status of the
species in Argentina are provided in Section 6.d. Bolivia: The hunting and export of E. notaeus individuals (or
their parts and derivatives) are currently banned. Bolivia is a Party to CITES since 1979. Brazil: Brazil has been
a Party to CITES since 1975. Hunting and export of E. notaeus individuals (or parts and derivatives) are
prohibited. Paraguay: Paraguay has been a Party to CITES since 1977. Export and hunting of wild E. notaeus
specimens (or parts and derivatives) are currently prohibited. This country established a voluntary moratorium
(suspension) on exports of all CITES species, including yellow anacondas, in 2003. It has recently lifted this
voluntary suspension of trade only as relates to export of stockpiles of reptile skins collected between 2001 and
2003. The stockpiles included 5,300 yellow anaconda crust tanned skins that were exceptionally allowed for
export.

4. Understanding the species

Athorough understanding of the species’ biology is essential to devise and implement a management system.
Until recently, biologically meaningful data to use as a basis for management of the yellow anaconda (Eunectes
notaeus) were scarce, and mainly originated from general surveys, observation, or the study of a few specimens
kept in zoos or museum collections. Petzold (1982), Waller and Micucci (1993), Dirksen (2002), and Reed and
Rodda (2009) comprehensively compiled and summarized most of the published information on the species.
More recently, Waller et al. (2007) presented basic population and biological data for E. notaeus in northern
Argentina as a result of the ongoing field monitoring of the species under the YAMP.

a) Nomenclature

Four species of anaconda are currently recognized within the genus Eunectes Wagler (1830), including the
largest snake in the world, the green anaconda (Eunectes murinus; www.reptile-database.reptarium.cz/).
Anacondas are aquatic snakes that occur in South America. They are members of the family Boidae, which
includes species from the Americas, Europe, Africa, Asia and many islands (O’Shea, 2011). E. notaeus was
first described by Cope (1862) and represents the southernmost species of anaconda, distributed in Bolivia,
Brazil, Paraguay and is the only species of anaconda that exists in Argentina (Giraudo and Scrocchi, 2002;
Henderson et al., 1995). The taxonomy of this species remains largely unchanged and includes only one
synonymy (Epicrates wieningeri Steindachner, 1903; Waller, 2000). E. notaeus is locally known as “curiy(” in
Argentina and Paraguay, “sicuri amarilla” in Bolivia, and “sucuri amarela” or “sucuridjd” in Brazil (Waller et al.,
1995; Dirksen, 2002). Trade names include “yellow anaconda”, “southern anaconda”, “anaconda amarilla” and
“curiyd”.
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b) Coloration and identification

The background coloration of E. notaeus ranges from yellow to olive-brown yellow. The dorsum is covered with
black 8-shaped blotches, which are separated from each other by lighter coloured scales. The sides exhibit
smaller blotches and black spots. The ventral side is yellow with small black flecks. The head normally has five
black stripes, three on the dorsal side and two post-ocular (Petzold, 1982; Waller et al., 1995; Dirksen, 2002;
Reed and Rodda, 2009; O’Shea, 2011; Fig. 3).

E. notaeus is easily distinguished from other boids by their coloration and/or scale size and shape. However, it
is more difficult to differentiate E. notaeus from two other closely related species, E. deschauenseei and E.
beniensis, and demands closer scrutiny of coloration and pattern. Nevertheless, no trade has been recently
reported for anaconda species other than E. notaeus and E. murinus. Unbleached E. notaeus skins and their
by-products exhibit a very recognizable pattern (Fig. 3). More information for identification can be found in the
CITES Identification Manual.

B
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Figure 3. Left: Eunectes notaeus in the wild. Right: a bag made with three skins in parallel, exhibiting the natural pattern of
E. notaeus.

c) Distribution and habitat

The known range of E. notaeus encompasses approximately 15 degrees in latitude throughout the Paraguay
River and lower Parana River basins, from Bolivia and Central Brazil in the north (ca. 15°S), to northeastern
Argentina in the south (ca. 30°S; Henderson et al., 1995; Fig. 4). Periodical floods often carry individuals
downstream to higher latitudes, some even reaching Uruguay, but there is no evidence of a reproductive
population in this country (Waller and Micucci, 1993).

93




NDFs for snakes

Bolivia

-~
.

T Uruguay < &”

Figure 4. Left: The Approximate Extent of Occurrence (EoO) of Eunectes notaeus in South America (shaded area). The
dark dots represent known records of occurrence. Right: E. notaeus is found in a variety of aquatic habitats, such as swamps,
seasonally flooded marshes, lagoons and riverine habitats.

Throughout its range, E. notaeus occurs in aquatic inland ecosystems of the Pantanal and Wet Chaco eco-
regions, specifically swamps, seasonally flooded marshes and riverine habitats, which are associated with the
Paraguay River and middle sector of the Parana River (Strissmann and Sazima, 1993; Henderson et al., 1995;
Dirksen, 2002). The majority of this region is a poorly drained plain without major geographic features.
Seasonally flooded savannahs with palm trees, grasslands, and riparian forests are important landscape
components (Striissmann and Sazima, 1993; Waller et al., 2007; McCartney-Melstad et al., 2012; Kershaw et
al., 2013; Fig. 4).

The Extent of Occurrence (EoO) of E. notaeus encompasses approximately 400,000 km? (Micucci et al., 2006).
The Area of Occupancy (AoQ) is difficult to define, however, assuming a conservative 1:3 wetland/dry land ratio
throughout this wetland dominated area, we estimate that the total AoO for this species is not less than 130,000
kmZ2. EoO in Argentina was estimated in 120,000 km2 (Micucci et al., 2006), while AoO assuming a conservative
1:3 wetland/dry land ratio can be estimated in 40,000 km?2.

Sympatry with E. murinus occurs at the border between the Pantanal and the Cerrado regions, as well as in
some of the large rivers that crosses the Pantanal, in Brazil and Bolivia (C. Strissmann, pers.comm.).

d) Size, population structure and dimorphism
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E. notaeus is a heavy-bodied medium sized boa that can grow to four metres in total length (Petzold, 1982;
Strissmann and Sazima, 1993; Dirksen, 2002). There are a few individuals recorded above this size, however
most of these are based on the skin measurement that can stretch 25-30% more than the original length
(Dirksen, 2002; Micucci and Waller, 2007). Most E. notaeus captured during field sampling in Paraguay and
northern Argentina were on average half that size (Dirksen, 2002; Waller et al., 2007; Fig. 5).
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Figure 5. Snout-vent length (SVL) of E. notaeus males (black column) and females (white column) from a population in
northern Argentina (N=449; Waller et al., 2007).

Sex ratio in clutches from wild populations in northern Argentina is 1:1 (Waller et al., 2007). E. notaeus are
highly sexually dimorphic; males exhibit proportionately longer tails and larger spurs than females (Petzold,
1982; Dirksen, 2002; Waller et al., 2007). Sex can be determined by observing tail length and spur size, even
in skins (Micucci et al., 2006; Fig. 6). Females can grow longer than males; the largest male and female found
by Waller et al. (2007) after studying 1,555 individuals during field work in northern Argentina measured 2.6 m
and 3.4 m SVL, respectively, and weighed 10.5 kg and 29 kg, respectively. The average SVL and weight for
males was 1.7 m and 3.5 kg and 2 m and 6.3 kg for females.

As a result of these sexual differences in size, and the fact that the industry always seeks for medium to large
skins (above 2 m), trade in E. notaeus indirectly relies on the harvesting of females (Micucci and Waller, 2007).
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Figure 6. Male E. notaeus exhibit large spurs (left and arrow in right), which can be used to determine sex on dry skins
(right).

e) Reproductive maturity

Age and size at maturation is a variable trait that depends on the availability of resources that directly impact
on growth rates during early life stages. For this reason it is not feasible to determine an exact age at first
reproduction for E. notaeus. Average size at physiological sexual maturity appears to be a relatively fixed trait
and was established by the authors to be between 1.28 and 1.43 m SVL for males and 1.45 and 1.85 m SVL
for females, approximately at the age of 2 or 3 years in northern Argentina (Waller et al., 2007); however, this
does not mean that a female will actually reproduce at that size. First reproduction for females in northern
Argentina may occur between 1.5 m SVL and 2.9 m SVL; some females in this population appear to avoid
reproductive opportunities until reaching a size that permits them to maximize fecundity. This means their SVL
at first reproduction is the result of their individual life history trajectories (Waller et al., 2007). Individual life
trajectories vary greatly and render generalizations with regard to this trait meaningless.

f) Reproductive timing

Populations in Argentina show great seasonality and synchronicity in reproduction (Waller et al., 2007); males
and females exhibit late summer to winter gonad recrudescence (February to October). E. notaeus are
viviparous and secondary oviductal follicles were found from early October (Waller et al., 2007). Based on semi-
captive experiments with wild specimens, mating in occurs in early spring (September to October) with
parturition after 160-180 days of gestation, in the autumn of the following year (March to April; Waller et al.,
2007). Hatchlings are large (41 to 59 cm SVL and 61 to 135 g), very aggressive and fast growing (Waller et al.,
2007). There may be variations in the reproduction timing between populations of E. notaeus, as is to be
expected in a wide-ranging species (Reed and Rodda, 2009), however, a similar pattern to the one depicted for
Argentina has also been observed for the Brazilian Pantanal (Christine Striissmann, pers.comm.). Furthermore,
unpublished datasets from different Argentinian provinces and the south of Paraguay suggest that this cycle is
generalized (T. Waller unpub. data). This dataset also shows that E. notaeus does not breed during the winter
(May to August), which is traditionally the season preferred by hunters for harvesting E. notaeus in Argentina
(Micucci et al., 2006).

g) Reproductive output
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Reproductive output is the result of reproductive frequency and fecundity, both of which are strongly influenced
by environmental conditions. Although the majority of E. notaeus males studied in Argentina by Waller et al.
(2007) presented a constant annual reproductive frequency (99%, N=326), females reproduced every two years
on average (54%, N=515), depending on fat reserves. However, this proportion can differ among years and
between regions. For example, 200 females were surveyed in 2002 from two sites in Argentina; 51% of females
exhibited secondary ovarian follicles (ready to reproduce in the next season) in one site compared to 29% in
another site. The proportion of reproductively able females in northern Argentina changed from 44% in 2002
(N=200) to 60% in 2003 (N=283). The literature indicates that E. notaeus produces 5-37 hatchlings per clutch,
but sources do not always distinguish between wild and captive datasets (Dirksen, 2002; Reed and Rodda,
2009). In Argentina, mean clutch size in 11 wild females that reproduced in “semi-captive” conditions was 19.5
with a range of 7-42. Based on a large sample of 246 wild specimens from northern Argentina, oviductal scars
suggests an average clutch size of 24 with a range of 7-65 (Waller et al., 2007). Female SVL was significantly
correlated either with clutch size (r?=0.62, P<0.01), number of oviductal scars (r?=0.67, P<0.001) or number of
secondary follicles (r?=0.44, p<0.001) (Waller et al., 2007; Fig. 7). Reproductive output also depends upon the
body condition of females; populations of E. notaeus that exhibited heavier individuals were more prolific
compared to those composed of lighter snakes. A good body condition offers other advantages with regard to
population dynamics (i.e. a higher somatic growth rate, early maturity), which results in a higher population
growth rate in some sites (or periods) compared to others.
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Figure 7. Relationship between female size (SVL) and number of oviductal scars and vitellogenic follicles (from Waller et
al., 2007).

h) Growth

There is no conclusive data available on E. notaeus growth rates. This species shows rapid growth rates in
captivity, with individuals increasing 40-60 cm each year depending on sex, until reaching sexual maturity, at
which time growth rates diminish to 20-30 cm per year; females grew on average 20% faster than males
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(Petzold, 1982; Waller and Micucci, 1993; Norman, 1994; Dirksen, 2002). Growth appears to be relatively fast
in wild populations from northern Argentina, with males and females capable of doubling their size in the first
year of age and reaching sexual maturity in the second or third year of age (Waller et al., 2007). Consequently,
this trait is expected to exhibit great spatial and temporal variations.

i) Longevity and survivorship in the wild

There is no data available on longevity or survivorship of wild E. notaeus. Captive individuals can live for more
than 20 years (Snider and Bowler, 1992), but longevity is expected to be significantly less in the wild. Hatchlings
are exposed to a variety of predators, however, the relatively large neonatal size, fast growth rates, and fierce
temperament of this species, suggest that hatchlings and juveniles may be able to elude predation by
outgrowing vulnerable offspring sizes in a few months (Waller et al., 2007). Extreme variability in wetland water
levels is another potential cause of mortality. In northern Argentina, E. notaeus exhibited significant cyclical
peaks and troughs in body condition (and reproductive frequency) in direct response to water levels (Waller,
unpublished data). E. notaeus populations are also effected by extreme droughts and fire, local people killing
snakes from fear and being killed crossing the road. Collection for the skin or live pet trade is currently negligible
in most of the E. notaeus range.

j) Spatial ecology

E. notaeus appears to be active all year-round in most of its range. In summer, they are preferably nocturnal
and become almost undetectable underwater when dispersed across seasonally-flooded savannahs. Often
they are detected only when crossing roads or when they ambush prey on the shores of lagoons and creeks.
Depending on the water level, they spend the majority of the time in densely vegetated water or resting on dry
land near ponds during the dry season (Waller, pers.obs.). In northern Argentina, E. notaeus is often found
concealed inside hollowed palm tree trunks or at the base of dense shrubs during droughts. In northern
Paraguay, they seek shelter from the extreme summer heat in small caves in the vegetated mud banks of creeks
and rivers (L. Aquino, pers. comm.). In Argentina, E. notaeus becomes more sedentary and detectable during
the winter months (June to August), and can often be found basking to facilitate gonadogenesis and digestion
(Waller et al., 2007); hunters take advantage of this (Micucci and Waller, 2007; Waller et al., 2007). Unpublished
information from radio telemetric studies shows that E. notaeus in the southern tip of its range in Argentina may
actually stay inactive for a few days or weeks during winter, staying underwater or under dense vegetation mats
particularly during extreme cold weather.

Females utilize defined home ranges; adults (~2 m) utilized a range of ~15 ha compared to larger individuals
that utilize ~50 ha. During the summer, adult E. notaeus travel long distances (~2 km) while smaller individuals
move more often. Gravid females do not move for several months during gestation. A radio-tracked gravid
female remained in the same position during the final 3 months of the gestation period (Waller, unpub. data).
As with other large dimorphic snakes, smaller male E. notaeus are less territorial and better at dispersing
compared to larger, heavy females. McCartney-Melstad et al. (2012) found that rivers and their associated
floodplains are important in the dispersal of E. notaeus. Gene flow between E. notaeus populations was
positively correlated with distance along the rivers connecting them, rather than with the straight-line distance
between populations. The low dispersal ability of females due to their size and weight and the subtle natural
barriers to dispersal represented by a complex river and wetland configuration possibly explain the significant
differences in population structure among populations studied in northern Argentina (McCartney-Melstad et al.,
2012; Kershaw et al., 2013).
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k) Diet

E. notaeus is an aquatic trophic generalist that employs ambush predation and active search for capturing its
prey (Dirksen, 2002; Henderson et al., 1995). Like most boas and pythons, E. notaeus Kkills its prey by
constriction. Fish scavenging has also been reported (Striissmann, 1997). Although considered aquatic in their
behavior, E. notaeus have also been observed to ambush prey from trees < 2.5 m (Strissmann and Sazima,
1991), in small bushes when basking, or on the shore of ponds and creeks (Waller, unpub. data). Their diet
consists of fish (not identified), snakes (Hydrodynastes gigas, E. notaeus), caimans, small turtles, aquatic birds
(cormorants, storks) and their eggs, and mammals (small rodents, capybaras; Striissmann and Sazima, 1991,
Strissmann, 1997; Dirksen, 2002; Waller et al., 2001, 2007). There is an ontogenetic shift in prey size
dependent on the size of the snake; in northern Argentina, juvenile E. notaeus prey on eggs and small rodents,
while larger individuals prey on water cobras, large birds (egrets and cormorants), and mammals (capybaras;
Waller et al., 2007). Predation usually occurs during the dry period, when wetlands have reduced and the
concentration of prey is high surrounding remaining water bodies (Striissmann, 1997; Waller et al., 2007). In
northern Argentina predation also occurs during the flooding season, when water rats (Holochilus chacarius)
and other small rodents are concentrated in the top of the emergent bushes.

[) Population abundance

Although absolute population sizes are unknown, available data suggests that E. notaeus are common and
abundant. This is one of the commonest snake species in the Brazilian Pantanal (Strissmann, 1997) and
represents 15.1 per cent of all snake specimens captured in a collection of snakes from that region; it was
second in capture frequency only to the false water cobra (Hydrodynastes gigas; Strissmann and Sazima,
1993). During the filling of the reservoir of Yacyreta dam, in the Parana River at the border between Argentina
and Paraguay, approximately 1,500 E. notaeus were rescued from the flooded islands (Waller et al., 2001). The
sustained harvest of E. notaeus each year by hunters for the skin trade from a single wetland, during more than
a decade under the YAMP, confirms that this species is capable of reaching high population densities in suitable
habitat. Logistical and methodological constraints impede rigorous density estimates, however, Micucci and
Waller (2007), based on intensive sampling during daily hunting sessions in northern Argentina, broadly
suggested a density of 30-60 E. notaeus per km2. These preliminary estimates of an average of 0.5 E. notaeus
per ha, extrapolated to an AoO of over 12 million ha, suggests a population size of several million snakes for
the entire range.

m) Population trends, conservation threats and status

There is no evidence on negative trends for any E. notaeus population. Habitat availability is very high and
remains fairly stable in most of their range (Waller et al., 2007). Conversion of wetlands to cultivated land
probably represents the greatest threat for the species at the local level. Land drainage and systematization for
rice cultivation and livestock rearing affects some marginal habitats in northern Argentina; these processes may
be less significant through the species’ habitat in Bolivia, Paraguay and Brazil due to landscape complexities
limiting these initiatives. It should be noted however that the species also benefits from some man-made
habitats, like artificial ponds and roadside channels (Waller et al., 2007), as well as vegetated dams or water
reservoirs and rice fields (Waller, pers. obs.). People often kill snakes out of fear and road kill are other threats
at the local level. International trade of E. notaeus skins peaked in the late 1990s, but stopped almost completely
throughout the whole range of the species approximately 20 years ago (Micucci et al., 2006). There is little or
no demand for E. notaeus skins locally and the unique source of skins for the international trade is the YAMP;
that occurs in a negligible proportion of the total range of the species in Argentina. Furthermore, trade is now
regulated, the trade system organized and populations are being continuously monitored under YAMP. In this
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sense, trade on skins, legal and illegal, is not a major threat to the species anymore. With these considerations,
it is reasonable to assume that the overall population of the yellow anaconda is stable. E. notaeus is currently
being assessed by the IUCN Red List, but available information on population status and trends suggests that
this species should be classified as non-threatened. E. notaeus is listed as CITES Appendix II.

5. Understanding the traditional harvest of anacondas in Argentina

E. notaeus have always been captured serendipitously or actively searched for in rivers, marshes and lagoons
during favorable weather conditions. No traps or sophisticated methodologies have been used to harvest
anacondas. E. notaeus were collected by hand and killed immediately by hitting the head with a bluntimplement,
such as a pole or stick. They were skinned in situ or at the hunter’s home, and the carcass was discarded. Wet
skins were sun dried then sold or exchanged locally for merchandise (Micucci et al., 2006).

E. notaeus were harvested mostly during the cooler winter months (June to August), when they emerge to
thermoregulate (Micucci et al., 2006). Trade figures from one skin trader in the late 1980s confirmed the harvest
season peaked in the coldest months of July and August (Fig. 8). Harvests extended through winter until
detectability declined abruptly due to an increase in temperature from the onset of spring.
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Figure 8. Number of E. notaeus skins received every month by a trader during the year 1988 (T. Waller, unpub. data).

According to local traders, the traditional harvest included skins over 15 cm in width; this corresponds to a total
length of ~150 cm for dry skins and ~135 cm SVL for live snakes (Micucci et al., 2006). In 1995, approximately
500 skins were seized and measured in Paraguay and clearly included skins from immature individuals (Fig.
9). E. notaeus older than 1.5 years were vulnerable to unregulated hunting and market-driven demands (Micucci
and Waller, 2007; Waller et al., 2007).
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Skins > 20 cm wide (equating to ~200 cm for total length of dry skin and ~175 cm SVL for live snakes)
commanded higher prices and were locally known as “full price”; smaller skins < 20 cm wide and poor quality
skins were half the price. Fig. 9 clearly shows that the half price skins did not discourage hunting and these
skins represented approximately 60% of the traditional harvest in those years.
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Figure 9. Proportion of skins for each size class in a lot of 526 commercial skins seized and measured in Paraguay in 1995
(Micucci and Waller, 2007).

Hunters were disregarded under this informal harvest system and revenue was mainly distributed among
storekeepers, middlemen, transporters and exporters. Trade was not traced and the origin of skins was ignored.
Skins and by-products were traded locally and circumvented local controls or were transported to neighbouring
countries. Despite this, wild populations of E. notaeus have not presented any evidence of deterioration after
years of unrestricted hunting (Micucci et al., 2006).

6. The Yellow Anaconda Management Program (YAMP)

a) Aims

The YAMP was devised in 2001 and sought to reconcile the traditional utilization of E. notaeus with its long-
term conservation, in addition to promoting biological research and appreciation of the species and its habitat
by local inhabitants. The YAMP also aims to maximize local income through sustainable harvest (Micucci et al.,
2006).

b) Conceptual framework
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The YAMP framework was developed on two basic concepts: the precautionary approach and adaptive
management.

Some of the basic premises of the YAMP include the following:

¢ Implement operative measures. The development of a successful management plan requires concrete
measures for all stakeholders involved, with clear and achievable yet fundamentally flexible obligations,
which may vary with time and circumstances.

e Convene key stakeholders, such as hunters, to participate in the process. This allows managers to
make realistic and just decisions and raise awareness for those in direct contact with the resource they
are seeking to manage. A management plan that aims at valuing natural resources must be designed
from the “bottom up”; from indigenous and rural communities to the end users, taking into account the
cultural and historical relationships that may exist between the local inhabitants and the resource.

o Use the best available information. This implies that decisions are based on available scientific and
technical information, including traditional knowledge of indigenous and local communities.

o Apply the principles of adaptive management. The adaptive management approach provides the ideal
conceptual framework to deal with cryptic species, such as E. notaeus, when population monitoring by
standard methods is not feasible and there are several uncertainties. Adaptive management is defined
by the National Research Council (2005) as:

“...a decision process that promotes flexible decision making that can be adjusted in the face of uncertainties
as outcomes from management actions and other events become better understood. Careful monitoring of
these outcomes both advances scientific understanding and helps adjust policies or operations as part of an
iterative learning process. Adaptive management also recognizes the importance of natural variability in
contributing to ecological resilience and productivity. It is not a trial and error’ process, but rather emphasizes
learning while doing. Adaptive management does not represent an end in itself, but rather a means to more
effective decisions and enhanced benefits. Its true measure is in how well it helps meet environmental, social,
and economic goals, increases scientific knowledge, and reduces tensions among stakeholders.”

The basic assumptions of adaptive management are the following:

Supervise, based on appropriate indicators, the impacts of management decisions and actions;
Promote research in order to reduce uncertainty;

Warrant periodic assessment of results;

Capitalize lessons learnt, and review and adjust, as needed, actions taken or decisions made;
Establish an efficient and effective control system.

This method has been successfully used for other species that due to their biological features and CITES status
could not be managed using traditional methods, such as fixed quotas or direct surveys. Adaptive management
of E. notaeus has established a protocol to obtain data that guarantees the traceability and control of skins. Due
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to the difficulties associated with monitoring cryptic snake populations, adaptive management has become a
fundamental, cost effective and reliable tool.

c) Location

The Province of Formosa in the north of Argentina was selected for implementing the harvest program due to
the abundance of suitable habitat, a favourable governmental disposition towards sustainable use and a long
stranding hunting tradition.

Formosa encompasses and area of approximately 72,066 km? and is a flat plain where the most conspicuous
landscape elements are large rivers, small creeks, forests and wetlands. The entire are is within the Chaco eco-
region; the weather is subtropical to tropical with a mean annual temperature of 23°C and annual rains
decreasing in an east to west gradient (1200 to 600 mm). Winter is mild but occasional freezes occur during
July and August.

For the purpose of YAMP, we divided Formosa in two regions (Fig. 10): a) Eastern Formosa, a 35,000 km? area
characterized by the presence of savannahs with palm trees and forest patches interspersed with wetlands on
one side, and the Paraguay river basin on the other; and b) Western Formosa or La Estrella Marsh, a seasonal
floodplain extending over a distance of 250 km and covering an area of nearly 3,500 km?. This seasonal wetland,
located in western Formosa, was originated by the progressive regression of the Pilcomayo riverbed. Large
grasslands, savannahs with palm trees, and standing dead Chaco forest patches that during the flooding
season are covered with climbing plants (locally called “champales”), combine to form this landscape matrix.
La Estrella Marsh represents the entire available habitat for E. notaeus in the dry west of the province.

E. notaeus is abundant in Formosa and the Eastern region offers the largest proportion of habitat for the species,
potentially harboring the largest population. However, the YAMP has been patrticularly successful in managing
E. notaeus in La Estrella Marsh, where a poor rural and indigenous community coexists with a highly productive
and suitable habitat for the species. The more developed east region exhibits a different land tenure regime and
best working opportunities for people that affect the adoption of this kind of initiatives (Micucci et al., 2007).
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Figure 10. The Yellow Anaconda Management Program (YAMP) takes place in the Argentinian province of Formosa at the
Chaco eco-region. E. notaeus naturally occurs in the eastern plains (shaded green) and the La Estrella Marsh, a 3,000 km?
floodplain created by periodical flooding of the Pilcomayo River.

d) Institutional and legal framework

Argentina is a Federal country. Wildlife conservation and utilization is regulated at the national level by the Ley
de Conservacion de la Fauna No. 22421/1981. Importation of live E. notaeus and their parts and derivatives
are expressly prohibited (Resolucién SAGP No. 53/1991) to avoid local specimens laundering. Hunting, inter
provincial movements, domestic trade, and exports of E. notaeus and their parts and derivatives have been
also banned in the past to protect the species from unregulated harvest (Resolucion SAGP No. 24/1986). With
regard to YAMP, the national authority coordinates the program at the national level, providing the general
framework, regulating inter-provincial movements and exports of dry skins, and controlling control compliance
with CITES requirements. Since 2002, the production and exports of E. notaeus skins under the YAMP are
excluded from the hunting and trade ban established for this species. Main provisions of the YAMP were
established at the national level by Resolucién SADS No. 1057/2002, Resolucion SADS No. 115/2004,
Resolucion SADS No. 30/2005, Resolucibn SADS No. 204/2006, Resolucion SADS No. 443/2009 and
Resolucién SADS No. 1173/09 (for more information see
www.ambiente.gov.ar/?aplicacion=normativa&ldSeccion=3&agrupar=si). Every year the Province of Formosa
establishes the procedures of the management program at the local level.

Fundacion Biodiversidad (FB) was appointed under an agreement with the provincial government to lead and
execute the technical aspects of the YAMP. Annual tasks and budget are detailed in operative plans submitted
each year for approval by the provincial wildlife authorities. Exporters finance the YAMP under a mechanism
originally established by the central government. Under federal regulations, project benefits (skins) are
distributed among the exporters proportionally to the funds each one has contributed to the total fund.
Depending on the results from different years, dedicated funding has been approximately US$ 6 to 12 per skin.
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7. Harvest control and procedures under YAMP

a) Harvest control variables

Harvest season.- Harvest of E. notaeus is permitted in winter from June to August. This corresponds to when
E. notaeus emerge from the water to bask and are easily detectable. During the remainder of the year, E.
notaeus usually remain underwater, which reduces detectability. This brings numerous benefits: 1) the species
is protected from hunting during the breeding season; 2) the harvest season is short in duration; 3) hunters are
deterred from illegal harvesting outside of the harvesting period due to extreme temperature, which reduces
control costs; and 4) hunters are able to capture dormant E. notaeus by hand and to visually appraise their size
before killing them. Depending upon the YAMP research requirements, E. notaeus are usually killed in situ or
transported live to the hunter’s home for data collection before being killed.

Minimum size requirement.- The YAMP has a minimum size requirement of 230 cm measured from the neck to
the anal scale; this size corresponds to a live specimen of approximately 200 cm SVL. Since female maturity
occurs on average at 165 cm SVL (Waller et al., 2007), this precautionary provision is intended to allow female
E. notaeus to have one reproductive opportunity before being harvested. According to interviews with traders
and local dealers, the production of Formosa involved ~20,000 skins per year above 15 cm wide (Micucci et al.
2002, 2006). This width corresponds to a dry skin length of 150 cm from a live E. notaeus approximately 135
cm SVL (Micucci et al. 2002). This equates to approximately 90% of E. notaeus older than 1 to 1.5 years of age,
which were vulnerable to being hunted under a market-driven regime (Fig. 11; Waller et al. 2007). With the
current minimum size policy (230 cm skin or 200 cm SVL live) we are able to substantially reduce overall harvest
levels, for juveniles and adults, compared to the historical volume of trade. Current production, without mediation
of quotas, represents a management-derived reduction of harvest to a quarter of historical values for Formosa
(5,000 vs. 20,000 skins), and a 40% reduction of female vulnerability to hunting (Micucci and Waller 2007).
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Figure 11. Skin length of 526 illegal dry skins seized in Paraguay (Micucci and Waller 2007). Current minimum size limits
established by the YAMP are substantially more conservative than historical minimum sizes of skins in trade.

Skinning pattern.- Taking into consideration the anal spurs and other features of the skin, the YAMP skins can
be recognized by altering the skinning technique and resulting pattern each year. For example, one year the
skin must bear both spurs on one side and have the head skin attached or the following year one spur on each
side without the head. Unique skinning patterns allow the YAMP to avoid illegal hunting and stockpiling outside
of the harvest season (Fig. 12).
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Figure 12. Tail region of E. notaeus crust tanned skins comparing two different skinning patterns: A) Traditional mid ventral
cut exhibiting a symmetrical shape where mid ventral scales are divided to each side of the skin, B) Skinning pattern where
all the cloaca region, including adjacent spurs (limb remnants), cloaca opening, and entire ventral scales, are left untouched
at one side of the skin.

b) Harvest control procedures

The harvest of E. notaeus is strictly related to three fundamental economic stakeholders: collectors, local skin
buyers (LSBs) and exporters (Fig. 13).

Hunters.- These are rural and indigenous community members (Pilaga, Toba) subsisting partially from livestock
breeding but also from hunting and fishing. Approximately 200 to 300 families take part in hunting E. notaeus in
Formosa, most of them (90%) from the surroundings of La Estrella Marsh.

Local skin buyers.- These are the people who buy the skins from the collector. They are usually a food supplier
or market-man that trades basic supplies and skins (cows and goats) with the hunter and have the logistical
means for transporting and stockpiling skins. Between 6 and 8 LSBs participate in a harvest season, with a
mean number of 35 hunters per LSB.

Exporters.- These are the final acquirers of E. notaeus skins. They act jointly by designating a representative or
purchase agent to acquire the skins from the LSBs under the YAMP supervision. They also pay for the YAMP
implementation expenses.
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Every year during April and May, before the start of the hunting season, a series of trips are organized to register
and inform LSBs on the year’s provisions and eventual modifications to the YAMP guidelines. These activities
are aimed at regulating hunting effort; although the YAMP provides no limitations on the number of hunters (in
reality there is a finite number), they have a close relationship with the LSBs due to economic and cultural
reasons. LSBs have to pay hunters in cash for skins. According to the YAMP guidelines, the exchange of goods
for skins is forbidden, unless by specific request of an indigenous community. To ensure compliance, at the end
of each harvest season the YAMP carry out random polls to hunters, including specific requests on prices and
payout modality.

During the last week of May, and immediately before the opening of the harvest season in June, the YAMP
notify the LSBs on the minimum skin size limit and on the skinning pattern to be used in the forthcoming season.
Most of the hunting requirements are implemented when the hunters bring their skins to the LSBs for sale, since
the skins that do not comply with the YAMP standards are worthless for the LSBs.

Periodically the LSBs facilities are visited by the exporters’ representative, a purchase agent, together with a
provincial wildlife officer and a YAMP team member to buy skins. E. notaeus skins are examined for compliance
with the year-specific skinning pattern and minimum size guidelines; skins that comply with the YAMP standards
are individually tagged in situ for control and future tracking. Visits to LSBs facilities occur at an interval of two
to three weeks on average. At the same time the LSBs should file an official form, called the ‘effort form’; a legal
document that contains the number of skins, name of hunter, date and place of harvest. This document is
needed to permit the legal transport of E. notaeus skins within the province. The content of the document are
crosschecked with the result from periodical polls to hunters. In the case of irregularities, LSBs could be
penalised with the cancellation of their license.

The purchase agent is the only person authorised to transport E. notaeus skins to the warehouse in Formosa
city where they are inventoried. At the end of the harvesting season, and before leaving the province, skins are
sexed (by their spurs and bone remnants), measured, and export tags that comply with federal regulations
replace field tags. The export tag is required before transporting skins out of the province and to issue a CITES
export permit. Wildlife inspectors of Formosa, and eventually from the central government, as well as a
representative of the YAMP, supervise this procedure.

Once skins are tagged and all data gathered, the skins are ‘released’ for distribution among the exporters. In
order to transport E. notaeus skins to tanneries or export ports, Formosa authorities must issue a Transport
Guide to each exporter, that will be enclosed with the shipment to destination and, at the appropriate moment,
will be required by CITES Management Authorities in order to issue the pertaining CITES export permit.
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Figure 13. The YAMP operative scheme (modified from Micucci and Waller 2007).

8. Harvest monitoring under the YAMP

a) Monitoring effort instead of establishing a quota

A harvest can be controlled either by placing a quota on off-take or by controlling effort, which means setting a
hunting season or limiting the number of people harvesting a population or the time they spend hunting, or both.
E. notaeus are managed under ‘sustained yield’ harvest theory, so the YAMP makes no attempt to directly
control the number of individuals harvested. Specifically, the YAMP apply the surplus-yield production model
(Schaefer, 1954; Fox, 1970), which has been successfully used for many species, including terrestrial species,
but was developed for use by fisheries management. Monitoring effort is usually a safer means of regulating a
harvest than a quota (Caughley and Sinclair, 1994). Harvesting a constant number of individuals each year is
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hazardous, particularly when the population is effected by environmentally factors, such as drought, flooding
and fire, or when surveying populations is a major constraint (Caughley and Sinclair, 1994); both situations are
likely to occur with E. notaeus as they inhabit highly seasonal savannahs. There is a maximum rate at which a
reduced population can recover (the rate of increase). The maximum harvest can be obtained and sustained
when the population is reduced to a level stimulating the maximum recovery (Caughley and Sinclair, 1994;
Webb, 2002). These monitoring techniques are combined with direct assessments of harvest attributes and are
usually compared with actual population samples obtained by researchers directly in the field (field monitoring).

b) Monitoring harvest parameters

A management plan for the exploitation of a natural resource requires some indicator of the impact of such an
activity on the wild population. As adaptive management is selected as the YAMP theoretical framework, the
use of indicators that allows managers to adjust management actions is essential. For the YAMP, the following
indicators were selected:

Effort

Yield

CPUE as a function of Effort applied to obtain yield curves (surplus-yield models)
Sex ratio

¢ Harvested skins average size and size distribution.

¢) Yield, Effort and CPUE

Yield is defined as the total volume or number of a resource obtained in a given year. The total number is
constructed by adding partial catches, i.e., the results obtained by each hunter in a given site. Yield is influenced
mainly by the environmental conditions that predominate during the hunting season and by the composition, in
terms of quantity and skill, of each hunter. In this sense, an analysis of yield alone, unrelated to other factors,
does not provide sufficient information on the global functioning of the system, and monitoring of trends in the
mid-term is strongly recommended. Fig. 14 shows the yield of skins from the YAMP between 2004 and 2014.
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Figure 14. Yield of skins above 230 cm from the YAMP between 2004 and 2014. Harvest was not permitted during the year
2013 due to a serious drought affecting the main harvest area.

Since the rationale of sustained yield models implies that a harvest represents a specific proportion of the total
population, a reduction of the crop would be expected, for instance, in the case of a population constraint by
natural conditions (i.e. drought, fires), but this does not necessarily imply that over-harvesting has occurred in
that year (Caughley and Sinclair, 1994). Temperatures play a significant role in E. notaeus harvested under the
YAMP; they are more vulnerable to hunting, thereby increasing hunting success (Fig. 15).
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Figure 15. Annual yield of E. notaeus versus annual average winter temperatures for 2002 and 2011. High winter average
temperatures reduce their vulnerability to hunting because they do not need to bask, reducing overall capture rate.

A decline in yield may not be indicative of the status of the harvested population if, for example, effort also
decreases. As expected, yield and effort values are clearly related in the YAMP (Fig. 16). However, yield
monitoring may provide useful information to analyze the system more thoroughly and make interventions,
whenever feasible. For example, 2006 was a ‘bad’ year of captures in the YAMP because a low number of
hunters participated in the activity, which means that the overall effort for that year diminished in relation to
previous harvest seasons. This responds to an increase of traditional labor demand and to the massive
distribution of unemployment benefits to hunters and their families by the government since 2003. For instance,
if skin price is not continuously updated to compensate for inflation, the yield will continue dropping to new levels
in which exporters’ actual profits will be totally consistent with actual economic structure. If exporters do not
increase skin price as a means of discouraging hunter desertion the system will tend to the commercial
extinction. In an effort-mediated system a commercial collapse precedes a biological collapse. A similar situation
was recorded in 2012 (low skin prices compared to unemployment benefits) that fostered an unprecedented
reduction in effort aggravated by a progressive drought that peaked in 2013, when the harvest was suspended
to avoid affecting the population stock. Yield in 2014 was the result of a short post-drought experimental harvest
season (45 days instead of 90 days).
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Figure 16. Relationship between yield and hunter effort during the most productive month of July from 2004 to 2014. Harvest
was nhot permitted during the year 2013 due to a serious drought affecting the main harvest area.

Catch per capita is another indicator used, also known as the Capture per Unit of Effort (CPUE). Monitoring
CPUE as a function of effort detects changes in abundance, particularly when active search for individuals is
difficult or costly, as in the case of most snakes. Those species in which surveys are viable may be monitored
using both techniques (CPUE or census), whereas in most snake species it is only possible to use the CPUE.
Substantial differences between both techniques are the cost, scale or degree of resolution, and aim of
monitoring. Since there is a commercial activity involved, the necessary data to assess CPUE are obtained at
a low cost. The difficulty of this method is undoubtedly the impossibility of making comparisons between results
obtained in the extraction area and the situation in a protected area.

The condition to obtain reliable monitoring based on catch per unit effort (CPUE) is an adequate selection of
the effort unit (number of hunters, number of hunters per day of harvest, man hours, etc.) and monitoring of the
ratio catch/effort units. In the early years of the YAMP, several effort units such as hours/men or days/men were
used, leaving aside others such as men/boat (means of transportation) due to the great variation among
hunters. As the YAMP progressed, the development of the harvest was found to follow a distribution in time with
the shape of a curve (Fig. 17), with the month of July being the most intense period. In July, temperature favors
detection of E. notaeus, i.e. vulnerability increases, and most of the hunters are active, i.e. maximum effort, and
consequently the impact is also at its peak. Since the time unit is a single month, the time variable disappears
and the effort unit is simplified to the number of hunters participating in the harvest. We calculate the CPUE for
the most productive month (July) as the ratio between yield and the number of hunters for that month (Effort

mp).
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Figure 17. Proportion of the total capture obtained per month by hunters between 2004 to 2008, showing July as the most
productive month.

As an indicator, the CPUE provides more information than yield as it is an isolated variable that allows
“‘instantaneous” comparisons between years. However, an increase in the value of the CPUE may be explained
by an increase in catch and by a decrease in effort applied (Fig. 18). After several years of monitoring, the YAMP
uses the relationship between CPUE and Effort to construct the yield curves and to compare results obtained
with the Fox (1970) and Schaefer (1954) model. The aim is to monitor the effort applied as a function of the
MSY (Maximun Sustainable Yield) curve (Figs. 19 and 20).
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Figure 18. Evolution of CPUE and Effort in the YAMP between 2004 and 2014 showing the strong interaction between both
variables. CPUE is the capture per hunter during the month of July and Effort is the number of active hunters during July.
Harvest was not permitted during the year 2013 due to a serious drought affecting the main harvest area.
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Figure 19. CPUE is inversely related to Effort, here for years 2004 to 2014. CPUE is the capture per hunter during the month
of July and Effort is the number of active hunters during July. Harvest was not permitted during the year 2013 due to a
serious drought affecting the main harvest area.
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After twelve years of YAMP, a gradual decrease of catch Effort has been observed. This decrease can be
attributed to several factors. The YAMP began in a highly unfavorable economic environment for the local
inhabitants of the marshland; low demand for workforce, a very low income/expenses rate and an unstable
currency value. This situation gradually improved and the State adopted a policy of economic assistance to
rural inhabitants. On the other hand, labor demand increased as a consequence of land planning carried out by
the provincial government, which permitted regularization of land tenure, intensive deforestation and cattle
rearing. Many hunters who started at between the ages of 35 to 40 began to retire and younger people were
not attracted by the prices offered for skins and access to education was improving as a result of provincial
policies. In this context, the decline in effort (Fig. 21) has been the main cause of decrease in yields and the rise
of CPUE, with this value always below the MSY predicted by the surplus-yield models (Fig. 20).
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Figure 20. Maximum Sustained Yield curve for July for the years 2004 to 2014 based on Schaefer (1954) and Fox (1970)
models. Black dots represent actual yield values; black squares represent Schaefer model prediction; white squares
represent Fox model prediction; and dotted line represents the polynomial regression for actual yield values. Harvest was
not permitted during the year 2013 due to a serious drought affecting the main harvest area.
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Figure 21. Effort (number of hunters) for the most productive month of July between 2004 and 2014. Harvest was not
permitted during the year 2013 due to a serious drought affecting the main harvest area.

d) Size structure and average size of harvested skins

Size structure, although often fluctuating due to natural causes (Webb, 2002), permits observation of significant
changes in the natural pattern, or at least in the pattern established as natural, prior to a significant activity of
extraction. A random sample of all snakes from all sizes classes is compared to that obtained from the YAMP
harvest of E. notaeus, to detect possible differences in the relative frequency distributions. However, in the case
of skins, like in the YAMP, the best approach has been to compare the evolution of the harvested skins size
structure in time (Fig. 22).

Size structure fluctuated between years but exhibits a decrease in the relative frequency of larger size classes
after 2011 (Fig. 22). This decline coincides with a decline in CPUE after that year (Fig. 18). Applied effort and
overall harvest also diminished in the last years for reasons already explained (Fig. 21), so observed trends in
size structure appear to be related to a severe dry period that affected the region between 2010 and 2013 that
led to the suspension of the harvest in the latter year. Droughts are expected to affect large individuals (mostly
females) more, compared to the smaller juveniles and adults (mainly males). E. notaeus are well suited to
traverse long distances and conceal themselves in dry areas when searching for prey or awaiting better
environmental conditions.
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Figure 22. Size structure of harvested E. notaeus skins > 230 cm from 2004 to 2014. Relative frequency expressed as
percentage of total sample for each year. Each 15 cm interval class is represented by the upper limit value. First interval
exhibits the proportion of undersized skins (<230 cm) in the harvest. Harvest was not permitted during the year 2013 due to
a serious drought affecting the main harvest area.

Monitoring average skin size or length, in addition to using other descriptive statistics, such as standard
deviation, mode, median, etc., also provides useful information on the local effect of harvest on E. notaeus in
the short term. However, the fact that larger individuals are normally the easiest to detect and the first to be
collected should be taken into account. When the value of E. notaeus lies in the skin, measurements may allow
the manager to forecast commercial viability of the activity in the future, when there is a minimum size that
should be respected; the YAMP uses a minimum size so that all analyses are carried out on the skin population
within the legal size range. Usually, however, there is a percentage of skins below the minimum size permitted,
or “illegal” skins, but the proportion of such skins varies with enforcement effort and cannot be attributed to any
cause of analytical value.

After twelve years of harvest data, the YAMP observed a decrease in the average value of E. notaeus skins by
around 3%. The current value of the mean skin size (251 cm) indicates that most of the harvest affects mature
individuals that may have already experienced a reproductive event (Waller et al., 2007). In this context, and
assuming that there is a constant inter annual decline attributable to the harvest (which is very unlikely),
commercial extinction for the E. notaeus population being studied in the YAMP could occur in 30 years (230 cm
minimum skin size limit), whereas the breeding stock would not be affected for more than 50 years (200 cm
skin, equivalent to a 170 cm live, or the age at maturity). This suggests that even in the worst-case scenario,
commercial extinction would greatly anticipate (and prevent) biological extinction for this E. notaeus population.

e) Sex ratio
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Sex ratio is known from the literature and is generally an excellent indicator when the species exhibits sexual
dimorphism. A low impact extraction is not expected to alter the sex ratio. In the case of E. notaeus,
differentiating skins by sex is an easy practice requiring little training; just observing the presence of spurs
(Micucci et al., 2003, 2005). The size limit established in the YAMP permits the hunting of E. notaeus > 200 cm
SVL,; since females attain larger sizes than males, the harvest was expected to include more females than
males, in a fairly constant and predictable proportion, according to the serendipitous nature of the hunting and
sex and size structure of E. notaeus populations. Since both sexes are equally available (Waller et al., 2007),
males and females were expected to be relatively equal in their vulnerability to capture with actual harvest sex
ratio resulting from the minimum size limit established (~75% females). In the YAMP, sex ratios of harvested E.
notaeus have been relatively constant, with slight fluctuations attributable to environmental factors (e.g., the dry
period that started in 2010 that apparently diminished the survival of large individuals, mainly females).

Conclusion

The harvest and trade of Yellow Anaconda (E. notaeus) in Argentina has been transformed from historical
misuse to a robust and sustainable management system. The YAMP has succeeded in designing and
establishing specific management policies for a traditionally exploited snake species from the beginning,
organizing the hunters, traders, and the government on a same path and with a same long term objective. The
tools applied to control and monitor the harvest have been adequate and cost-effective, providing evidence that
the harvest has not been detrimental to the survival of the wild population. Our knowledge of the species has
increased exponentially, and legal trade is sustained through a balance simple yet robust regulation together
with incentives for local people to trade legally.

The YAMP satisfies the Secondary Evaluation as part of the NDF Guidelines for CITES listed snakes.
Importantly, the system is managed adaptively. Even if our monitoring system identifies population declines due
to harvesting, we do not automatically move to make a negative non-detriment finding and cease trade. Instead,
the framework is in place for us to make simple management interventions to ensure sustainability while
continuing trade.
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